‘ ~ THELE
VE CONG BO CONG TRINH KHOA HQC VA
PANG BAI BAO KHOA HQC TREN TAP CHi CO KHI VIET NAM

1. Khai quat vé Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam la co quan béo chi thuc hién ngdn luan - 1y luan ctia Téng hoi Co khi Viét Nam, dong thoi la tleng
ndi, kénh thong tin chinh thong ctua nganh Co khi Viét Nam. Tap chi cung con la dién dan nghlen ctru khoa hoc ctia cdc nha quan
ly-khoa hoc- chuyen gia- nghlen ctru sinh, hoc vién cao hoc, ... trén cd nuéc, do d6 da dugc Bo Khoa hoc va Cong nghé cap ISSN
2615 - 9910 (md s6 chudn quéc té doi véi xudt ban pham nhiéu ky) va Hoi dong Chikc danh Gido sw Nha nieée cong nhdn tinh diém
cong trinh khoa hoc-bai bao khoa hoc.

Tap chi Co khi Viét Nam c6 nhi¢ém vu tuyén truyén, pho blen chu truong chinh sach cua Dang, phap luat ctia Nha nuéce va
dinh huéng phat trién, hoat dong cua nganh Co khi Viét Nam; cong bb cong trinh khoa hoc, két qua nghién ciru va chuyén giao cong
nghe chuyén dé khoa hoc va cong ngh¢ c6 ham lu'orng khoa hoc va gié trj thyc tién cao ctia nha quan ly-khoa hoc- chuyen gla giang
vién, nghién ctru sinh, hoc vién cao hoc, ... trong nganh Co khi va lién quan dén linh vuc Co khi. Ngoai ra, Tap chi ciing con 12 noi
cong bo nhirng phat minh, sang ché, két qua, thanh tich, dién hinh tién tién trong hoat déng nghién ctru khoa hoc, quan ly, dao tao va
san xuat, kinh doanh linh vuc Co khi ¢ trong va ngoai nudc téi dong dao ban doc.

2. Viée cong bd cong trinh khoa hec/ ding bai bao khoa hoc trong nganh Co khi va lién quan dén Iinh viee Co khi trén
Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam nhén cong b cong trinh khoa hoc/ ding bai bao khoa hoc trong nganh Co khi va lién quan dén linh
vie Co khi ctia nha quan ly-khoa hoc- chuyen gia-nghién ctru ctru sinh, hoc vién cao hoc,. .. trén Tap chi Co khi Viét Nam (ban in glay)
gom: 'Co khi Ché tao may, *Co khi Quoc phong, *Co khi Giao thong, 1Co khi Nong-lam nghlep Co khi Xdy ding, °Co khi Thity san,
"Co khi Pia chat, Co khi Hoa chat, °Co khi Béio qudn ché bién nong lam thity san, "Co khi Béng co dot trong, "Co khi O 16 - May kéo,
2Co khi May thiy khi, " Co khi Cong nghé nhiét lanh, "*Co khi mdy nang lwong, >Co khi Cong nghé dét, '°Co khi Cong nghé cat may,
Co khi Co-dién tir, *Co khi Ky thudt hé théng cong nghiép, °Co khi dao tao nguon nhan huc va nghién cieu chuyén giao.

3. Thé 18 vé cong bd cong trinh khoa hoc/ diing bai bao khoa hoc trong nganh Co khi va lién quan dén linh vwe Co khi trén
Tap chi Co khi Viét Nam. Do dé, cong trinh khoa hoc/ bai bao khoa hoc khi dugc diang trén Tap chi Co khi Vi¢t Nam phai
dam bao cac yéu cau, nhu sau:

3.1. Yéu cu chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phai 1a két qua nghién ctru gdc;
bai bao tong quan hodc bai viet thong tin khoa hoc (short communications).

3.2. Ban thdo: Bai bao dang trén Tap chi Co khi Vi¢t Nam, gdm c6 cac phan:

1. Tén bai bao (bang tleng Viét va bang tleng Anh)

2. Tén tac gid, dong tac gia (kém theo ghl chu vé chire danh khoa hoc, hoc ham, hoc vi, tén co quan cong tac, emall)

3. Tém tit bai bao bang tiéng Viét va tiéng Anh khong qua 350 tir (bao gOm co tu khoa tiéng Viét va tiéng Anh, ddi voi cum
tir khoa c6 khoang 5 - 15 tir khoa).

4. bat van de.

5. Vat liéu va phuong phap nghién ctru.

6. Ket qué va thao luan (co thé tach thanh 2 phén riéng biét: Két qua, Thao luén).

7. Két luan.

8. Tai liéu tham khao (trich dan theo dung quy dinh bai bao quoc té).

Ban thao dugc soan trén may vi tinh, sir dung Unicode, kiéu chir Time New Roman, ¢& chir 14, trén gidy A4 - mot mat,
ché d6 dan dong: “1.5 lines spacing”, can 1& trai phal moi bén: 3 cm, can 1& trén dudi: 2,5 cm, ché do 1&: “Jusnﬁed” Dung lu'orng moi
bai bao khoang 1.600-2.500 tur. Céac do thi, hinh va anh cén trinh bay rd rang.

Céc thuat ngir khoa hoc néu chua dugc Viét hoa thi uu tién dung nguyén ban tiéng Anh. Céc ky hiéu viét tit cin phai giai
thich khi xuat hién lan dau.

Thu tu bang va hinh dugc danh s theo trinh tu trong bai, khong danh theo thi tu d& muc. Khong dugce viét tit cac tiéu muc,
tén bang, hinh v&. Tén bang dugc ghi bén trén bang, tén hinh vé duorc ghi bén dudi hinh. Chu th1ch in ngh1eng

Chi co nhu’ng tai liéu duoc trich dan thyg sy trong noi dung bai Vlet méi dwa vao phan tai lidu tham khdo. Tai liéu tham
khao dugc sap xép theo thu tur trich dan (tai liéu tiéng nudc ngoai dugc sap xep theo ho cua tac gla tai liéu tleng Viét sap xep theo
tén tac gia) va theo trinh tu: tén tac gia, nam xuat ban trong ngodc don (.. ), tén sach, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bdo, tén tap chi, tap, s0 (d6i voi bai bao), trang dau va trang cudi cua tai lidu. DPbi voi nhu’ng tai liéu khong co tac g1a thi
xép theo chir cai cua tir dAu tién ctia co quan ban hanh tai liéy. Trong ban thao, & nhung noi dung tac gid da tham khao hodc str dung
két qua nghién ciru tir cac tai lidu khoa hoc khac, can danh dau bang so (dat trong ddu...]) - 1 sb tht ty cia tai liéu xép trong danh
muc c4c tai liéu tham khao. Tai liéu tham khao can ghi theo ngdn ngir gbc, khong phién am, khong dich.

3.3. Giri hodc ndp bai: Ban thao gdm 2 ban in va 1 ban dién tir, Khi ding ki nop bai, cac tac gia c6 thé dé xuat 2 phan bién. Viéc
chon céac phan bién chuyén mon phu hop thudc quyén ctia Hoi dong Bién tap Tap chi Co khi Viét Nam.

3.4. Phén bién: Sau khi nhan bai viét giri ding dang v6i Thé thirc quy dinh ciia Tap chi Co khi Viét Nam, Hoi dong Bién tap s& gui
bai viet cho cac phan bién.
Nhu'ng bai viét dugc chap nhén déng, cac tac gia s€ nhén duoc thu phan hdi cua Hoi ddng Bién tap vai thoi gian stra chira

dugc yéu cdu tiy theo chat lucng clia bai viét. Ban stra chita lan cudi cua tac gia s€ dugc coi 1a ban goc.
Bén thao co thé nop truc tiép hodc guri qua E-mail cta Tap chi.

Quy tac gia mudn biét thém thong tin, xin vui 1ong lién hé véi TOA SOAN TAP CHI CO KHI VIET NAM

Dia chi: S6 4 Pham Vian ang (trong Vién Nghién ctru Co khi), Mai Dich, Cau Giéy, Ha Noi
Dién thoai: (024) 37 920 650 - 0904 177 637 / 0982 254 465
Email: Tcckvn.bbkh@gmail.com * Website: cokhivietham.vn / tapchicokhi.com.vn
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GS.TS. LE ANH TUAN , TOASOANTAPCHI COKHIVIETNAM
. . _ S0 4 Pham Van Dong (trong Vién Nghién ctru Co khi), P. Mai Dich, Cau Giay, Ha Noi
GS,TS. NGUYEN HUU LOC Pién thoai: (024) 3792 0650  Hotline: 0904 177 637 - 0982 254 465
PGS,TS. DUONG VAN TAI Email: tcckvietham@gmail.com
TS. PHAN DANG PHONG Website: cokhivietnam.vn / tapchicokhi.com.vn
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PGS,TS. TRUONG HOANH SON
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Vin phong dai dién:
1. Tai TP. Ho Chi Minh: 2. Tai tinh Quéing Ninh: 3. Tai Thai Nguyén:
- PGS,TS. Bui Trung Thanh - TS. Hoang Minh Thuén - GS,TS. Vii Ngoc Pi
Phong T4.0, Nha T, Truong Pai hoc Cong nghiép  Truong Cao ding Cong nghiép va Xay dung, $6.234 Pha Xa, TP. Thai Nguyén, tinh Thai Nguyén
. . - N TP, Ho Chi Minh i Lién Phuong, Phuong Dong, Udng Bi, Quang Ninh ~ Dién thoai: 0974 905 578
So6 12 &n Van Bao, phuong 4, quan Go Vép, ién thoai: 0904 116 189 'mail: vungocpil edu.vn
THIET KE MY THUAT TRLSI\(I;?YMMX B o e Ve gmxi:‘minhﬂ]uan.tloclivn@gmzil.com ol eocpiemt

NGAN GIANG Di¢n thoai: 0913 921 407

Email: teck.tphem@gmail.com

- GS,TS. Nguyén Hiru Lic

Phong 205, Nha B11, Truong Pai hoc Bach khoa,
Pai hoc Québc gia TP. HO Chi Minh,

sb 268 Ly Thuong Kiét, phuong 14, Quan 10,
TP. H Chi Minh.

Dién thoai: 0913 603 264

Email: nhloc@hemut.edu.vn

*Tap chi Co khi Viét Nam:

- In tai Cong ty C6 phan In Khoa hoc Cong nghé Ha Noi Phong vién thuong tra:
- Khuén khé 20,5cm x 28,5cm

48 wang

- Xudt ban méi thdng mot ky Dign thoai: 0913 063 747

- Gid ban 50.000 d6ng/quyén Tap chi Email: daidientcck@gmail.com
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DANH SACH
NHA KHOA HQC THAM GIA PHAN BIEN KHOA HQC CAC BAI BAO.
KHOA HQC PANG TAI TREN CHUYEN MUC NGHIEN CUU - TRAO DOI
TAP CHI CO KHI VIET NAM, SO 315, THANG 5 NAM 2024
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2 | TS. Vi Manh Diing
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4 | PGS,TS. Nguyén Ding Di¢m
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5 | TS. Tran Trong Tu4n
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UU - TRAO DO

NG DUNG TRi TUE NHAN TAO, NG DUNG HOC TRONG DAY
VA HOC NGOAI NG(¥

APPLICATION OF ARTIFICIAL INTELLIGENCE, PRAGMATICS IN TEACHING
AND LEARNING FOREIGN LANGUAGES

ThS. Nguyén Vo6 Hai Triéu
Truong Pai hoc Phenikaa

TOM TAT

Trong nhiéu ndm tré lai day, véi nhu cau vé hdi nhdp ngdy cang cao giita cdc quoc gia cd vé
kinh té lan van héa, yéu cau vé ngoai ngir, ddc biét la tiéng Anh, tré thanh mot vin dé cap thiét véi
méi nguwoi. Cdc g dung ciia AI (Artificial Intelligence) thirong dirgc nhdc dén la hé thong chuyén
gia vé nhdn dang giong néi va thi gidc mdy tinh, hoc may, hoc sdu, hoc ting cieong da va dang déng
g6p mét cach ¢é hiéu qua cho linh vue dao tao ddc biét trong hoc va day ngoai ngir. Bdi viét phin
tich mot s6 wu nhwoc diém cia san phcfm Al dwoc ung dung trong viéc hoc tiéng Anh va khao sat,
phan tich mét sé mé hinh giang day tiéng Anh dé khdng dinh si can thiét khi két hop khoa hoc ngén
ngir va khoa hoc mady tinh néi chung va Al néi riéng d@é dwa ra nhitng san pham hé tro day va hoc
nhanh va hiéu qua hon.

Tw khéa: Tri tué nhan tao; Day va hoc.
ABSTRACT

In recent years, with the increasing need for integration between countries in terms of mixed-
cultural economies, the need for foreign languages, especially English, has become an urgent issue
for everyone. The applications of Al (Artificial Intelligence) are often referred to as expert systems in
speech recognition and computer vision, machine learning, deep learning, reinforcement learning
and are contributing effectively for the field of special training in learning and teaching foreign
languages. The article analyzes some disadvantages of Al products applied in English learning and
surveys and analyzes a number of English teaching models to confirm the necessity of combining
language science and computer science in general and Al in particular to provide products that
support teaching and learning more quickly and effectively.

Keywords: Artificial intelligence; Teaching and learning.
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NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Vi cong nghé ngay cang tién tién, Al
da dan dan di vao cudc sdng cia chung ta. Trong
thoi dai tri tué nhan tao, lam thé nao cai thién
dugc cong viée day va hoc ngdn ngir Anh? Day
1a mot cau hoi 10n dang dé chung ta suy nghi.
Tiéng Anh 1a ngdn ngit giao tiép phd bién cua
thé giéi ngay nay nén hoc ngdn ngit Anh vo
cliing quan trong cho su phat trién timg ca nhan
va toan xa hoi. Budc dot pha cua Al tao ra rat
nhiéu phan mém hd tro cho viéc day va hoc
ngoai ngi, tuy nhién dé sir dung cac phan mém
da c6 phuc vu tdt cong viéc day va hoc hiéu qua
can co cac phan tich cu thé lién quan dén cac
phuong phéap su pham cu thé. Mit khac, dé co
cac san pham Al dap ng duoc yéu cau ngiy
cang cao trong day va hoc can c6 nhitng nghién
ctru phdi hop giira khoa hoc may tinh va khoa
hoc ngdn ngtr.

2. NOI DUNG NGHIEN CUU
2.1. Cac mé hinh giing day tiéng Anh
2.1.1. M6 hinh day va hoc tip phé dung

Viéc ddi chiéu cac ngdn ngir bang cach
so sanh céc cau trac cac binh dién 4m vi, hinh
thai, cu phép, tir vung, nglr nghia ctia ngoén ngi
ngudn va ngdn ngit dich cho phép tién lugng
nhitng van d& ma nguoi hoc s& gap phai: “khi
so sanh timg cdu tric trong hai hé thong ngén
ngir, ching ta c6 thé phat hién duoc tit ca cac
van dé lién quan dén qua trinh hoc” [5], dé hd
trg cua Al trong trong viéc day va hoc tiéng
Anh theo mo6 ta ddi chiéu twong dbi tot va hiéu
quad nhu da trinh bay ¢ trén.

2.1.2. M6 hinh day va hoc giao tiép

Mot nguoi hoc, cho du voi mdt nang

luc ngon ngit hoan hao, ciing kho néu khong
n6i 1a khong thé c6 nhitng tng xir giao tiép phu
hop néu nhu khéng nim dugc hé thdng cac quy
tiac va cac quy udc trén binh dién van héa — xa
hoi cta cong ddng ngdn ngir d6 [3].

So di nhu vay la vi ndng luc ngbn ngu
chi 12 yéu t6 ciu thanh cua ning luc giao tiép.
Céc gido trinh day tiéng Anh cho nguoi Viét
Nam déu 1a cac gido trinh phd dung, do vay céac
dac thu vé tiéng me dé ciing nhu vin hoa ngudn
ctia ngudi hoc khong dugce tinh dén trong khau
thiét ké chuong trinh ciing nhu gi6i thiéu ngit
lidu. Vi vay, ngay ca khi day theo phuong phap
phd dung, néu theo dudng hudng giao tiép
thi viéc t6 chirc gidi thiéu ngir liéu phai xoay
quanh cac muc tiéu giao tiép.

Giang day Ngon ngit giao tiép (CLT
— Communicative Language Teaching) giup
ngudi hoc rén luyén kha ning giao tiép hiéu
qué, pht hop voi nhiéu tinh hudng khac nhau.
Céch phd bién nhat 1a trd chuyén. Hoc sinh c6
thé chia thanh nhom d6i hodc dong ngudi va
trd chuyén bang tiéng Anh vé bat clr chu dé
yéu thich. Hoc sinh s€ lién tuc tro chuyén voi
nhau thay vi nghe gido vién giang roi ghi nho.
Muc dich dang sau viéc tro chuyén 1a giup hoc
sinh khong ling ting, khong so méc 15i khi hoc
ngon nglr maoi.

Thay vi ngat 10i hodc stra 18i khi hoc
sinh noi sai, gido vién st dung phuong phap
CLT c6 thé tham gia vao cugc hoi thoai dé diéu
hudéng hoc sinh. Vi dy, néu hoc sinh dung sai
nglr phdp trong cau: “His shoes is old” (Giay
clia anh ay cil rdi), gido vién s& tra 10i rang:
“Yes, his shoes ARE old” (Pung, giay cua anh
ay da c@i r6i). Trong tinh hudng nay, doi gidy la
danh tir s6 nhidu nén thay vi ding “is”, hoc sinh
phai dung “are”.
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NGHIEN CU’U - TRAO BOI

2.2. Ung dung tri tué nhan tao trong hoc
tiéng Anh theo phwong phap phé dung

Dé hd tro cua Al trong viée day va hoc
tiéng Anh theo phuong phap phd dung, dudi
day s& phan tich wu, nhugc diém cua cac san
pham AI cu thé.

2.2.1. Miki

Miki la mot chatbot trén Facebook,
duoc hoat dong sau khi Facebook chinh thirc hd
tro mot nén tang danh cho bot trén Messenger.
Chatbot nay c6 rt nhiéu tinh nang, chu yéu vé
linh vyc giai tri, tra ctru va hoc tap, trong do co
tinh ning hd trg hoc tiéng Anh kha thu vi. Sy
tién loi khi s dung chatbot nay do6 1a nguoi st
dung khong can phai cai thém bat ky tmg dung
nao, chi can bat Messenger va chat v4i chatbot.
Céc tinh ning hoc tiéng Anh dugc hd trg trén
Miki gom:

- Tra tir dién Anh — Viét;
- Tra cau song ngtt Anh — Viét;
- Dich doan van.

2.2.2. Poli Bot

Poli 1a mdt chatbot chuyén day thanh
ngit tiéng Anh. Poli hoat dong tuong tuy nhu
mot cudn tir dién sb, cung cp cac thanh ngi
tiéng Anh pho bién kém theo hinh minh hoa dé
nhé dé nguoi dung ¢6 hing thii hoc hoi hon.
Mot s tinh niang ciia Poli gdm:

- Cung cp cac thanh ngir tiéng Anh;
- Xem dinh nghia;
- Xem cac vi du vé cach dung.

2.2.3. Sally Bot

Cung duogc sang lap boi Airpoli nhu

Poli Bot, Sally duoc xdy dung dé ngudi dung
hiéu hon vé cac cum dong tir trong tiéng Anh.
Céc tinh nang cua Sally gom:

- Hoc cum dong tir mai;

- Binh nghia cum tir da cho;

- Pua vi du lién quan dén cum tir da cho;

- Pua cum tur da cho 4p dung vao doan
hoi thoai.

2.2.4. Andy English
Céc tinh ning cua Andy English gom:

- Hoi thoai bang tiéng Anh, thao ludn vé
céc chu dé khéc nhau;

- Hoc ngir phap;

- Hoc thém tir mé&i dé mo rong von tu.

2.2.5. Acobot

Acobot 1a mdt ung dung hd trg hoc
tiéng Anh véi cac tinh nang gitip nguoi sir dung
luyén céac k¥ nang doc, viét, nghe, noi, dam
thoai, phat am, dich thuét,nglr phap va tu vung.
Qua nghién ctru céc trén, c6 thé thiy rang, hau
nhu tit ca cac chatbot déu tip trung vao viéc
tap phan luyén tir vung, Gng dung tir dién, tric
nghiém... hodc cac ung dung luyén ki nang
nghe, k¥ ning doc; gan nhu chua c6 tmg dung
nao hd trg ngudi st dung trong viéc kiém tra
chinh ta, nglt phap va ngir dung hoc.

3. Al HO TRQ HQOC TIENG ANH THEO
PHUONG PHAP GIAO TIEP

Hinh 1 minh hoa mo hinh hoc tép ting
cuong st dung ba kénh nhan thirc 1a hinh anh,
chir viét va 4m thanh dé tang kha nang ghi nhé
kién thirc. M6 hinh nay dwoc xay dung dua
trén dong gdp cua cac nha khoa hoc ngoén ngir

cung cap dir li¢u va cac nha khoa hoc may tinh &
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chuyén vé tri tué nhan tao (AI) thiét ké mé hinh
hoc may.

Mo hinh nay minh hoa mét kién triic
hoc may dé xtir Iy va phan loai dit li¢u hinh anh
va van ban, dugc chia l[am ba phan chinh:

a. Contrastive pre-training (Tién huan
luyén d6i chiéu): Hinh anh va vin ban duoc
nhing vao cac by ma hoa (encoder) riéng biét
dé tao ra céc biéu dién vector, cac vector biéu
dién nay dugc ghép cap dbi chiéu (contrast) dé
huén luyén mo hinh nhan dang mdi lién hé gilra
hinh anh va van ban tuong ung.

b. Create dataset classifier from label
text (Tao bo phan loai dit li¢u tir nhan van ban):
Nhan van ban nhu “A photo of a {subject}”
dugc nhung vao bd ma hoéa van ban, cac biéu
dién vector tlr nhin vin ban nay duoc sir dung
dé phan loai dir liéu hinh anh.

c. Use for zero-shot prediction (Str dung
cho du doén zero-shot): Hinh anh dugc nhing
vao bo ma hoa hinh anh dé tao biéu dién vector.
Biéu dién vector nay duoc so sanh véi cac biéu
dién vector tr nhin van ban dé du doan nhan
pht hop nhét cho hinh anh, ngay ca khi khong
c6 dit liéu huén luyén truc tiép cho nhan do
(zero-shot).

Toém lai, mod hinh nay Kkét hop hoc co
giam sat (supervised) va hoc khong gidm sat
(unsupervised) dé tao ra cac biéu dién vector
cho hinh dnh va van ban, cho phép phan loai va
du doan nhan cho hinh anh dua trén mo ta van
ban, bao gom ca cac 16p dir liéu chua c6 trong
tap huan luyén ban ddu. M6 hinh nay dugc tng
dung trong giang day nhu sau:

Budce 1: Nguoi dung chon mot hinh anh
bat ky, gia sur 1a hinh anh vé mdt ch cho;

Budc 2: May tinh sau khi dugc huén
luyén s€ nhan dién hinh anh chu cho nay;

Budc 3: May tinh hién thi tir "a dog"
trén man hinh, dong thoi phat am thanh tuong
ung qua loa.

Nho vy, nguoi hoc ¢6 thé ghi nhd tir
moi thong qua ba con duong: hinh anh, chir
vi€t va am thanh, tir d6 nang cao hi€u qua hoc
tap.

bay 1a mot ing dung don gian nhung
minh hoa duoc cach tri tué nhan tao c6 thé hd
tro tot viée hoc tir vung thong qua moé hinh hoc
tap tang cuong su dung da phuong tién. Phat
trién hon birc anh, & ddy c6 thé thay thé bang
b6i canh da dang ma nguoi dang giao tiép lién
van hoa thyc hién.

1) Contrantve pro-rainnyg 2 Croate oistasar classfat o laoal tiet

"1 i3 s o 2ere-shek prodietion

N
= (=]

ii

(=]
Hinh 1. M6 hinh wng dung hoc tang cwong la san
pham cua Al ho tro viéc hoc ngoai ngir

Nhu da phan tich, viéc cho ra doi mot
san phém tri tu¢ nhan tao phuc vu cho viéc day
va hoc ngdn ngit ngdy cang duoc tot hon thi
phai c6 dit liéu du 16n thé hién ban sic vin hoa
cung cap cho qua trinh mé hinh hoa giao tiép va
qua huin luyén hoc may, may tré thanh thong
minh phuc vy trd lai hd tro cho viée day va hoc
duoc tét hon. B dit liéu nay can nhan duogc sy
hd trg cta cac nha su pham va cac nha nghién
clru ngdn ngir. Cac san pham tri tué hd tro viée
tu hoc tao moi truong giao tiép tiéng Anh lién
van héa phu hop cho nguoi hoc.
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4. KET LUAN

Nang cao vi¢c day va hoc tiéng Anh
ngoai cac phuong phap giang day hop 1y can
phai co su hd tro khong thé thiéu duoc ciia cong
nghé tri tu¢ nhan tao, [am cho qua trinh hoc
ngon ngit Anh rit ngin thoi gian, chat luong
hon. Bai bio gidi thiéu mot s6 san pham Al
da va dang duoc dung trén thé gidi, gisi thicu
mot s phuong phap giang day tiéng Anh véi
muc dich van dung cong nghé AI két hop véi
phuong phap giang day va hoc tap tot ning cao
chat luong day va hoc. <

Ngay nhan bai: 12/4/2024
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U’NG DUNG SOLIDWORKS BE TOI UU BAN EP COC CUA MAY
EP COC THUY LUC ROBOT DI CHUYEN TREN COC

APPLICATION OF SOLIDWORKS SOFTWARE TO OPTIMIZE THE PRESSING
PLATFORM OF PRESS-IN MACHINE

TS. Nguyén Ngoc Trung, TS. Nguyén Thity Chi
Truong Dai hoc Giao thong Van tai

TOM TAT

Bai bdo trinh bay tom tat két qua phdn tich trang thai chiu lyc ciia ban ép ciia mdy ép coc
thity le robot di chuyén trén coc trong qud trinh lam viéc. Tdc gia sir dung phan mém Solidworks
- Simulation dé mé phong va phan tich phan tir hitu han ban ép, t6i wu ban ép nham xdac dinh kich
thude hop Iy ban ép ciia may ép coc thity lic robot di chuyén trén coc dam bao kha néing lam viéc.

Twr khéa: Ban ép coc; Xi-lanh ép coc; May ép coc.

ABSTRACT

This article presents a summary of the results of the analysis of the load-bearing the pressing
platform of press-in machine during the working process. The author uses Solidworks - Simulation
software to simulate and analyze the pressing platform, optimize the pressing platform to determine

the reasonable size of the pressing platform.

Keywords: Pressing platform; Pressing cylinder; Press-in machine.

1. PAT VAN PE

Trén thé gidi, viéc sir dung may ép coc
thity lyc ty hanh kiéu robot da dugc ap dung
tir 14u tai cac cong truong xay dung try cau, hd
mong 16n ké chin syt 16 trong cac cong trinh
& ndi d6 hay ké bd song bd bién, tham chi cac
cong trinh vuot dai duong (Dy an Construction
of New Water Intake Pumping Station & Sri
Lanka hay du &n Crossrail Canary Wharf Isle
of Dogs Station ¢ England,...) [1], [2], [3].
O Viét Nam, may ép coc thuy luc kiéu robot
tu hanh cling da dugc su dung rong rai trong
khoang mudi nam tré lai day phuc vu thi cong

cac cong trinh do thi, chung cu,... va hién nay,
s6 luong va chung loai may dang ngay cang
tang 1én nhu: May ¢ép coc robot kiéu Latest
F101, may ép coc robot kiéu PP150A, GRV
0926-SP4, GRV 1026-SP7,... Tuy nhién, tt ca
cac loai may ép nay déu duoc nhap khau tir cac
nude nhu Nhat Ban hay Puc vai gia thanh cao.
Do d6, viéc nghién ctru loai thiét bi nay, dac
biét 1a bd cong tac ciia may (ban ép coc) nhim
lam co s& khoa hoc cho viée ché tao trong nudc
thay thé cac thiét bi nhap ngoai, 1am chi cong
nghé, giam gia thanh may 1a mot nhu cau cip
thiét. Trong pham vi bai béo nay, xin trinh bay
cac két qua nghién ctru tdi wu ban ép cua may
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ép coc thuy luc robot di chuyén trén coc bang
phuong phéap phan tir hitu han véi sy tro giup
cua phan mém Solidworks, [6].

2. NOI DUNG

2.1. Khai niém may ép coc thiy lwe robot di
chuyén trén coc

May ép coc thiy luc ty hanh kiéu robot
di chuyén trén dai coc 1a loai may ép coc thiy
luc sir dung dé ép cac loai coc thép (6ng thép
hodc véan thép) thich hop véi nhiéu loai nén
khac nhau nhu nén thong thudng, nén yéu, nén
ctng,... May ép sir dung dau thity Iyc va hoat
dong dya trén nguyén 1y cta truyén dong thay
luc nén rat ém va khong gy ra tiéng on ciing
nhu rung dong manh, thich hgp véi viéc thi
cong nhiéu dang cong trinh, dic biét may phat
huy hi¢u qua cao khi thi cong & dia hinh chat
hep hodc méat d§ cong trinh cao.

Max. 3385

Hinh 1. So do cdu tao may ép coc kiéu robot thiy
luc, [4]:
1 — Tay can dan hwéng cho may; 2 — Xi-lanh ép;
3 — M kep coc; 4 — Tam tang cuong;
5 — Cum xi-lanh — piston kep coc; 6 — Ban ép coc;
7 — Chan kep; 8 — Ban truot than may

2.2. Phan tich trang thai chiu lwc ctiia ban ép

Nhom tac gia tién hanh xdy dung mé

hinh 3D ban ép coc cua may ép coc thuy luc
kiéu robot tuw hanh di chuyén trén dai coc dé
tién hanh viéc phan tich, tinh toan va ti wu chi
tiét (hinh 2).

Véi loai may ma tac gia lya chon nghién
ctru tinh toan (F101) ¢o luc ép coc 16n nhat 1a
80 tin. Do do, trong trudng hop ép coc luc tac
dung 16n nhat vao ban ép coc do mdi xi-lanh ép
tao ra 1a 40 tan, tuong duong 400000 N, vi tri
luc tac dung vao ban kep 1a tai mat bich lién két
gitra ban kep coc va xi-lanh ép, hudng tac dung
luc xuéng phia dudi (hinh 3), [5].

Hinh 2. M6 hinh 3D ban ép coc cua may

i
s BElRe[@ >
g

» @] Boss-Extrude32

> [@ cut-bxtrude22

»

< o >
-

¥ A static 1 (-Default-)

422 Parameters

A Ghep 1 (-[SWAloy Steel-)
T3 Connections
~ 5 Fixtures
(X Fixed-1

a5 Roller/Slider-1

- Value: 400,000 N
> [] Mesh Quality Plot

Result Options
v [&) A\ Results
& stress1 (-vonMises-)
(@) Displacement1 (-Res disp-)
&5 Straint (Equivalent.)

“Isometric

Hinh 3. Luc tdac dung vao ban ép
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Diéu kién bién cta ban ép: Chung ta co
thé thay truong hop lam viéc bat loi nhét cia
may 1a khi tién hanh ép coc véi luc ép 16n nhat
va coc khong xuéng duoc nira do luc can ma
sat qua lon tac dung vao coc, hodc coc gap phai
vat can khong xuyén qua dugc. Khi do, diéu
kién bién ctua ban ép coc duoc xéac dinh bé mit
tiép xtc giita ban ép va ma kep & vanh trong
ctia ban ép (mat phia trén d6i vi truong hop
ép coc) duoc coi 1a lién két ngam, hai phan tai
ctia ban kep truot trén ray dan huéng duoc coi
1a lién két ngam truot.

Sau khi dit luc, diéu kién bién va vat
li¢u cho ban ép, tac gia thuc hién chia ludi mod
hinh.

=k X

1 e
- @ A mesh
~ [#5) Mesh Quality Plot
|7 Quality1 (Mesh-)
Re:

Hinh 4. Tao luéi chi tiét

Két qua thu duoc sau khi chay chuong
trinh m6 phong nhu céc hinh dudi day:

b b

von Mises (N/mm#~2 (MPa))

8.295¢+01
. 1.466e+01
_ 6637e+01

_ 5.808e+01

_ 4.979c+01

_ 4.150e101

_ 3321e+01

_ 2.492e+01

Max | 8.295¢+01 B
l 8.336e 100
4609 02

— Yield strength: 6.204e+02

Hinh 5. Két qua phdn tich ing sudt ciia ban ép coc

truong hop ép coc.

URES (mm)
1.358e-01

. 1.222e-01

- 1.087e-01

_ 9507 02
_ 8.149e-02
_ 6.791e-02
_ 5.433e-02

_ 4.074e-02
2.716e-02
l 1.358e-02
1.000e-30

Hinh 6. Két qua chuyén vi ciia ban ép trirong hop
ép coc.

Trong truong hop lam viéc khi thuc
hién ép coc véi truong hop bét loi nhét, ta c6
thé thdy tng suét 16n nhat phat sinh trén ban ép
cogiatric =829 [N/mm’] tai vi tri gin tang
cimg ban ép, con chuyén vi 16n nhat tai dinh
ban ép, gia tri chuyén vi 16n nhét 12 0,136 mm.

Sau ddy, nhom tac gia s& tién hanh tbi
wu chi tiét ban ép bang cach thay d6i kich thude
hinh hoc ctia bé day dng tru bét xi-lanh ép, gan
tang cting dung va ngang cua ban ép vdi cac
ham muc tiéu nhu sau:

- Ung suat 16n nhat xuét hién trong chi
tict khong vuot qua gid tric__ = 160 (N/mm?);

- Trong luong cta ban ép dat nho nhat

(Gplatform) :
2.3. T6i wu chi tiét dim ban ép

Tao mai truong toi wu chi tiét bang cach
tao cac kich thuéc thay doi (Add Variables):
Chon cac kich thudc co thé thay dbi cua chi
tiét, chon Add Variables dé ta thiét 1ap cac kich
thudc can tbi vu. O day, tac gia luya chon ba
thong sb kich thudc co thé thay déi 1a bé day
dng tru bit xi-lanh ép, gan ting cimg doc va
ngang cua ban ép (hinh 7).
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Gin ting cimg doc

Gan ting comg ngang

Hinh 7. Cdc kich thuée dwoc thay doi dé toi wu
chi tiét

Diéu kién bién (Contraints): Contraints
— Add Sensor, myc Sensor Type c6 cac myc rang
budc nhu khéi luong, kich thude, img sut. Téc
gid chon Simulation Data (Stress) voi viéc rang
budc tmg suat nho hon 160 N/mm? (hinh 8).

Ham muc tiéu muc (Goals): Chon ham
muc tiéu l1a khoi lugng cua vat 1a nhé nhat ham
muc tiéu la trong lugng ban ép co6 khoi lugng

5 A :
nhd nhat (G, aitorm » MIN).
R R R s | SOLIOWORKS Add-ins | Simulation [ M85 | SOLGWORKS inspection
- PLRPELF-©-a
S E[R[e[&]=] 2
v

-«
)
» @
s}
b L
@
-«

Max[oomm 5| sieo[tomm
e O v famen
cxfiomm U8 sicofiomm

Hinh 8. Cira s6 t6i wu chi tiét

Sau khi chay chuong trinh mé phong t6i
uru ban ép, tac gia thu dugc bang cac thong sb véi
cot t6i uu c6 mau xanh (Optimal) nhu hinh 9.

BeRTes *

Hinh 9. Két qua sau khi chay t6i wu chi tiét

Local Trend: Design Shudy 1 Initid
son
amel
sm-a:
= oy
E sm-h:
e
4»-:

18

AR s e e e
180,00 w.n 19548 20019 21082 21885 e B0
d (mm)
Hinh 10. Biéu do quan hé gita khoi hrong chi tiét
va kich thudc dwoc thay doi

Local Trend: Design Study 1 Inisl

e (N/mImM?)
B 8
B 8

8
8

100.00°
a—
18000 1n 18548 20319 21082 21885 %8
d{mm)
Hinh 11. Biéu d6 quan hé giita dwong kinh trong
bat xi-lanh ép va ung suat lon nhat phat sinh trén
chi tiéet

Local Trend: Design Study 1 Initial
17800

e

# 3
g 8

Tap (NS )
-
.8 2 3

1100
172000

171.00*

1000 1 1388 1579 nmn 1085 2158

84 (mm)
Hinh 12. Biéu do quan hé giita bé day gén ting
cung doc va ung suat lon nhat phat sinh
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Local Trend: Design Study 1 Inital

178001
175,001

174,004

T (N/mm?)
B

172007

171,00

17000

189 00+ . - . - . . . .

1000 1287 17.74 nn 548 003
B (mm)

Hinh 13. Biéu do quan hé giita bé day gan ting
cung ngang va ung sudt lon nhat phat sinh

Bdng 1. Bang déanh gid chi tiét ban ép trudc va sau
khi toi uu

. Chi tiét Chi tiét
Noi dung e e
tru¢ge toi wu | sau toi wu
Duong kinh trong
dng try bt xi-lanh 180 mm 210 mm
ep (d)
Be’day gan tang 20 mm 10 mm
cung doc (3,)
Bfa day gan tang 30 mm 10 mm
cung ngang (9,)
Ung suét trong ban 82,9 1383
ép coc (G,) N/mm? N/mm?
Khoi luong ban ép 598 ke 480,5 kg
coc (m,_ )

Nhan xét: Di véi chi tiét ban ép coc
trén, khi thuc hién t6i uwu trén phén mém
Solidworks véi cung diéu kién lam viéc tai
trong tac dung khong thay d6i, phan mo phong
da gidm kich thudc ban dau cua chi tiét, cu thé:
DPuong kinh trong dng tru bit xi-lanh ép tang tir
180 mm 1én 210 mm, bé day gan ting cimg doc
giam tir 20 mm xubng con 10 mm va bé day
gan ting cimg ngang giam tr 30mm xudng con
10 mm, dong thoi trong lwong ctia ban ép giam
tir 598 kg xudng con 480,5 kg ma két cau ban
ép moi van dam bao dugc kha niang lam viéc.

3. KET LUAN

Phan tinh toan, t6i uu két ciu ban ép ma
nhom tac gia da tién hanh dat dugc mdt so két
qua sau day:

1) B phan tich dugc dang két cau ban
ép, tir d6 tién hanh xay dung mo hinh mo phong
3D két cdu bang phan mém Solidworks. D tién
hanh xac dinh cac truong hop lam vi¢ce cua ban
ép, phan tich phan tir hitu han két cAu mé hinh
dua ra dam bao dugc kha nang chiu lyc va dap
ung dugc nhu cAu cong viéc cua thiét bi.

2) Pi thuc hién téi wu két ciu cua ban
ép coc, két qua sau khi thyc hién téi wu thu
duoc cho thidy mot s kich thude trén ban ép
coc dd dugc thay d6i hop 1y hon va giam dugc
khéi lwong ban ép ma van dam bao diéu kién
d6 bén cua ban ép. Cac két qua nghién ctru &
trén c6 thé sir dung lam tai liu co ich cho viée
thiét ké, ché tao ban ép ctia may ép coc thiy luc
robot di chuyén trén coc tai Viét Nam. «*
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PHUONG PHAP LUA CHON CAC THONG SO HINH HOC CUA
CAM XOAY TRONG CO CAU AN TOAN PHONG ROI MAC VO'I CAP
NANG TRONG THANG NANG

METHOD FOR SELECTION OF GEOMETRIC PARAMETERS OF ROTARY CAM
IN SAFETY STRUCTURE TO CONTROL FALL ATTACK WITH LIFT CABLES IN
ELEVATORS

Dwong Truong Giang', Phung Cong Diing*
'Khoa Co khi, Truong Pai hoc Xay dung Ha Noi
?Khoa Co khi, Truong Dai hoc Cong ngh¢ Giao thong Van tai

TOM TAT

Co cdu an toan dwoc ding dé khong ché cho ban nang hay ca-bin roi khi dirt cap hodc ha
qud toc dé cho phép. Déi twong ciia nghién ciru ndy la cam xoay ciia co cdu an toan phong roi mdc
Véi cap ndng. Bai bdo sé dp dung 1y thuyét Hertzian ciia co hoc tiép xiic cho tinh todn dp lic cam
xoay véi ray, sau dé xdy dung bai todn thiét ké va lya chon cdc théng sé véi muc tiéu ddt ra la dp
lirc nhoé nhat va ban kinh tiép xiic nhé nhat. Két qua thir nghiém cho ta bg thong sé hop 1y méi c¢é
hé s6 an toan la 3.28, ban kinh tiép xiic la 100 mm. So sanh gid tri khdo sdt riéng tirng muc tiéu thi
hé s6 an toan tang 187% véi muc tiéu ban kinh cung tron la nhé nhat, ban kinh cung tron banh cam
xoay giam chi bang 21% véi muc tiéu hé sé an toan la I6n nhat.

T khéa: Bdanh cam xoay; Bdn kinh tiép xiic; Cdp ndng; Phanh an toan; Ly thuyét Hertzian.
ABSTRACT

The safety mechanism is used to control the lift table or cabin from falling when the cable
breaks or is lowered beyond the allowable speed. The object of this study is the rotating cam of the
fall control safety mechanism that is entangled with the lifting cable. This article will apply the
Hertzian theory of contact mechanics to calculate the pressure of the rotating cam with the rail, then
build the design problem and select parameters with the goal of minimum pressure and smallest
contact radius. The test results give us a new set of reasonable parameters with a safety factor of
3.28, contact radius of 100 mm. Comparing the survey values for each target separately, the safety
factor increased by 187% with the target of the smallest circular radius, the rotating cam wheel arc
radius decreased by only 21% with the target of a large safety factor best.

Keywords: Rotating cam; Contact radius, Lifting cables; Safety brakes, Hertzian theory. &
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1. PAT VAN PE

Co ciu an toan dugc dung dé khdng ché
cho ban nang roi khi dut cap hodc ha qua tdc
do cho phép. Theo nguyén ly lam viéc ¢6 phanh
dung dot ngdt va phanh dirg ém nhu trong [1],
[2]. Nhitng tinh toan co cdu ném phanh d néu
trong [1] [3]. Theo [1] va [2], phanh dung dot
ngdt mic voi cap nang thuong dung cho thiét
bi ¢6 tdc do nho hon 0,7 m/s, dang kiéu cam
xoay thuong hay dung cho van thang chd hang.
Hinh 1 14 so d6 nguyén 1y co ciu an toan kiéu
cam xoay mic véi cap nang thuong dugc ding
trén cac van thang chd hang. Cap kéo (1) ndi
v6i1 don treo (2). Lo xo (4) chiu nén nén ludn
¢ xu hudng ddy xoay cam ép vao ray dan (6).
Trong qué trinh 1am viéc binh thuong, cap (1)
kéo cang, qua tay don (3) [am cam (5) xoay tao
ra khe hé dé khong tiép xtc vdi ray (6). Trong
truong hop dut cap hoac cap (1) bi chung, 10 xo
(4) tao ra luc xoay cam (5) ép vao ray (6). Dudi
tac dung cua luc ma sat giﬁ:a banh cam va ray,
ban nang di xudng voi tbe d6 cham lam banh
cam tiép tuc xoay tdi diém tiép xuc, cho dén
khi d giit ban nang trén ray (6). Can phai luu y
rang luc ép sinh ra 1a do nguyén 1y lam viéc ctia
co ciu phanh an toan, cho nén viéc tinh toan
thiét ké banh cam xoay rat quan trong dé dam
bao diéu kién an toan, lép dat.

Nhu véy, viéc tiép xuc giita cam xoay
va ray khi phanh phai thoa man cac diéu kién
tinh toan, dic biét 1a ap luc tiép xtc. Ly thuyét
tiép xuc Hertzian dugc dat theo tén cua nha
khoa hoc nguoi Buc Heinrich Hertz, nguoi da
phat trién n6 vao nam 1881 [4]. Trong [5] da
hudng din tinh toan va tra ctru cac dir liéu thiét
ké may va thiét bi nang, trong d6 c6 ap luc tiép
xuc cho phép gitta banh cam va ray. Cac nghién
ctru lién quan dén phanh va co cdu an toan ciing
da néu trong [6-8]. Tuy nhién, co thé thy viéc
nghién ciru co cau an toan khdng ché roi, dic

biét 1a thiét ké cam xoay trong co ciu ndy con
chua duoc phd bién trong cac nghién ciru ting
dung. Ngoai ra, trong [9] cling da ap dung
phuong phéap Taguchi cho bai toan da muc tiéu
d6i v6i may xay dung.

k3
.
f_\
5]
(4]

| R N
. i _ F i
il
il P
i |
a) b)

Hinh 1. So' do co cdu an toan dirng dot ngot ding
banh léch tam:
a) Co cdu an toan phong roi ban néng,
b) Sor do nguyén Iy;
Trong do: 1. Cap kéo, 2. Pon treo, 3. Tay don,
4. Lo xo, 5. Banh cam xoay, 6. Ray

Trén co s cac phan tich trén, ddi tuong
ctia nghién ctru nay 1a cam xoay cho co cdu an
toan khdng ché roi mic voi cap ning. Bai bao
s& ap dung 1y thuyét Hertzian ctia co hoc tiép
xuc cho tinh toan. Sau do, bai bdo xay dung
bai toan thiét ké banh cam bang tinh toan thu
nghiém va lya chon céc thong s6 v6i muc tiéu
dat ra 12 hé sd an toan ap luc tiép xtic 16n nhit,
va ban kinh tiép xtic nho nhat. Nho dap tmg hai
muc tiéu trén nén két qua nghién ctru cho phép
thiét ké cam xoay dam bao diéu kién an toan,
cam xoay co6 kich thudc hinh hoc hop 1y.

2. NOI DUNG NGHIEN CUU
2.1. Co s6 ly thuyét

2.1.1. Ap lwe bé mat tidp xiic theo Iy thuyét
Hertzian
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Hinh 2 thé hién sy tiép xtic giita banh
cam léch tdm va ray, ddy 1a dang tiép xuc
duong. Bé mit tiép xtic 14 hinh chir nhat mot
canh la 2b va mot canh 1a L.

Theo 1y thuyét Hertz, ap luc tiép xiic
16n nhat doc theo dudong tam cuia vung ti€p xuc
hinh chir nhat co6 ap luc cuc dai la:

N

pmax: I 2 2 (1)
pllzu 1-o ),
El Ez

_ Trong do, E vaE, lan luot 1a mé-dl}n
dan hoi cua mét’ tiep xuc (1) va (2), v, va v, lan
lugt 1a cac ty sO Poisson, R 1a ban kinh tuong
duong, N 1a lyc ép banh cam xoay vao ray.

L~
Hinh 2. M6 hinh tinh dp liec bé mdt tiép xiic

L “‘-E
PR S

Hinh 3. M6 hinh tinh toan lyc ép banh cam xoay
vao ray

2.1.2. Phwong phdp tinh todn cdc thong sé
hinh hoc

Truong hop dut cap, phanh an toan tac
dong dot ngot, trong khoang thoi gian rat ngan
ban nang roi tu do a = g. Trong trudong hop nay
c6 thé coi tai trong tinh toan khi roi khi co cau
lam viéc 1a P = 2@, v6i G la trong lugng ca-bin
va tai trong. Tu hinh 1, xét diéu kién can béng
Iuc, ta co:

N=L @)

Trong do, f 1a hé s6 ma sat giita banh
cam xoay va bé mat ray, F 1a lyc ma sat (N), N
1a lyc ép banh cam vao ray (N).

Lay mo-men cac luc v6i tim quay 0 ctia
banh cam (hinh 3), ta co6:

£=1=tana=f 3)
N ¢

Trong d6: c, d 1a khoang céach tir tam
xoay cua cam toi diém ti€p xtc theo phuong
ngang va ding (mm), a 1a goc ma sat (d9).

A g

I

-

1 —

Hinh 4. Cac kich thuoc hinh hoc banh cam xoay
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V6i co so 1y thuyét trinh bay & trén, cac
thong s0 hinh hoc mo6 ta & Hinh 4, phuong phéap
khao sat Iya chon cac thong s6 cam xoay nhu
sau:

- Bude 1: Tinh toan céc thong s6 hop 1y
pr= {e,d,f,L} ,bellng thiét ké ma tran tryc giao
de thir nghiém so, danh gia mtc 46 anh hudng
t6i ham dap Gng 14 hé sb an toan va ban kinh
cam xoay bang phin mém Minitab.

Tur hinh 5 va cong thic (3) cho ta cac
quan h¢ d¢ 1éch tam e, d va ban kinh R. Yéu cau
bai toan la R & min:

R:i—e - min €))

Ap luc bé mat tiép xuc la:

P

P | I-v 1-v; )

2

Goi k 1a hé s6 an toan theo ap luc tiép
xuc hai bé mat. Yéu cau bai toan 1a p = min
hay k = max:

L _Ip)

=— - max; k>1 (6)
4
- Budc 2: Tinh toan céac chiéu dai hinh
hoc OA, OB tir X,.

Goi B 1a diém tiép xuc giita banh cam
va ray khi phanh. Khi khong phanh gitr, banh
cam xoay voi diém A 1a diém gan véi ray, c6
khe hé A. Cung AB la géc xoay cua banh cam
khi co cdu phanh an toan lam viéc, khi dé khe
ho gitta banh cam va ray bién doi tir A t6i 0, A
=0B - OA.

Vi so dd hinh 4, chiéu dai doan OB va
OA can thiét 1a:

OB=Nc +d* =(e+ R)\1+ f :%\/Hf (7)

OA=(e+R) 1+f—A:% I+ f-A (8)

Vi tri diém C 1a diém mé rong, nod xac
dinh trén co s¢ du trlr an toan phong trudong
hop banh I¢ch tam bi mon khi lam viéc hoac vi
mot nguyén nhan khac. Chiéu rong B xac dinh
theo diéu kién cau tao va lip dat.

2.2. Khio sat cac thong s6 hinh hoc
2.2.1. Cdc thong so dau vao

Cac banh cam xoay va hé ray dan dugc
ché tao bé“mg thép. Do vay, co thé coi hé sb
Poisson va mo-dun dan hdi hai bé mit 1a nhu
nhau,v=v, =v,=03,E=E =E,=2,05.10* N/mn?’.
Trong thur nghiém, vat li¢u 1a thép S45C, tuy
theo do ctng bé mat thi 4p luc tiép xac cho
phép [p] 1a khac nhau. V&i két cau tuong tu 1a
banh xe va ray, theo [5] khi d§ ctrng nho hon
217HB thi [p] = 450 N/mm?, con khi d§ cung
tr 300HB td1 400 HB thi [p] = 750 N/mm?.

Trong thir nghiém thiét ké thang nang,
khdi lwgng hang 1 500kg, khdi luong ban nang
250kg. Tong trong lwong hang va ban nang 13
G = 7357.5 N. Luc P do trong lugng ca-bin,
tai trong va cac thanh phan dong luc khac khi
phanh 1a P=2G 1a 14715 N. Khe ho hai bé mat
khi khéng phanh dimg, thiét ké voi A = 5mm.
Theo diéu kién ciu tao, lip dit, phuong phap
gia cong bé mit,... cac bién thiét ké thoa man
cac diéu kién rang budc cu thé dit ra cua bai
toan (9).
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0<e<30mm

20mm < d < 50mm
20mm < L <35mm

0.1< £<0.4

)

2.2.2. Quy trinh khdo sdt va két qud

Bai toan & budc 1 gdm bdn nhan td,
khao sat & bén murc gia tri nhu bang 1. Nghién
cuu chon ma tran tryc giao L16 dé thir nghiém
bang s boi phan mém Minitab. Gia tri dap ung
1a ban kinh mat tiép xtic cua banh léch tdm R
theo (4), gia tri dap Gmg 1a hé sb an toan k theo
cong thire (6), vai [p] = 450 N/mm?. Bang 2 la
bang ma tran tryc giao va gia tri dap ing.

Bdng 1. Céc nhén t6 khdo sdt va mirc gid tri

, Ky hi¢u Mure gia tri
Nhén to 4nh hwéng
1 2 3 4
Do 1éch tam giira tAm quay va tdm cung tron banh cam 1éch tam c 0 10 20 30
(mm) d 20 | 30 | 40 | 50
Chiéu day banh cam hay chiéu dai tiép xtic (mm) L 20 | 25 | 30 | 35
Heé s6 ma sat giira ray va banh cam f 0.1 | 02 ] 03 | 04

Bdng 2. Bang ma trdn tryc giao va gia tri dap ung

N e (mm) d (mm) L (mm) f p (N/mm?) k R (mm)
1 0 20 20 0.1 256.9 1.75 200
2 10 30 25 0.2 194.2 2.32 140
3 20 40 30 0.3 160.9 2.80 113.33
4 30 50 35 0.4 140.9 3.19 95

5 0 20 25 0.3 229.8 1.96 66.67
6 10 30 20 0.4 2253 2.00 65

7 20 40 35 0.1 140.9 3.19 380
8 30 50 30 0.2 141.4 3.18 220
9 0 20 30 0.4 209.8 2.14 50
10 10 30 35 0.3 167.1 2.69 90
11 20 40 20 0.2 191.5 2.35 180
12 30 50 25 0.1 149.8 3.00 470
13 0 20 35 0.2 194.2 2.32 100
14 10 30 30 0.1 174.2 2.58 290
15 20 40 30 0.4 165.8 2.71 80
16 30 50 20 0.3 179.4 2.51 136.67
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Maan Effects Plot for Means
Diata Mea

Main Effects Plot for Means
Diata Means: R

wrem) ) L

b)
Hinh 5. Panh gid danh hwéng cdc thong so:
a) Ham ddp g la hé sé an toan k, b) Ham déap
ing la ban kinh tiép xiic R

Str dung phan mém Minitab dé danh gia
anh huong cac thong sb t6i ham dap ung 13 hé
sO an toan va ban kinh cung tron banh cam, két
qua cho hinh 5 va bang 3. V41 ham dap ung la
hé s6 an toan 16n thi tot, anh huong 16n nhat 1a

d6 1éch tam d, sau d6 1a chiéu dai tiép xuc L,
anh huong it nhat 1a hé sb ma sat f. Véi ham
dap tng 1a ban kinh banh cam nho 1a tot, anh
hudéng 16n nhét 13 hé sd ma sat, sau do 1a do
léch tim d va e, anh huong it nhat 1a chiéu dai
tiép xtc L. Bo thong s6 hop 1y theo ham dap
mg 13 hé s6 an toan cho ta gia trj k = 3.59 va
R = 480 mm. B thong sb hop 1y theo ham dap
ung la ban kinh cung tron cho ta gid tri k = 1.75
va R =50 mm.

Bang 3 cho thiy hai gia tri ddp ung
bién thién nguoc nhau, hé sb an toan tang thi
ban kinh banh cam giam va ngugc lai. Mirc do
chénh 1éch 14 2.05 14n vé6i hé sb an toan, 9.6 1an
vo1 ban kinh cung tron. Theo danh gid muc do
anh huong timg thong s6 véi ham dap ung, gia
tri hop 1y dé xut trong nghién ctru nay la:

- B9 1éch tam e anh hudng khong nhicu
dén hé so an toan nén chon theo di¢u kién ban
kinh banh cam ¢ muc 1, e = 0 mm.

- D6 léch tim d anh huong nhiéu dén ca
hai gia tri dap Gng mirc bién ddi tir 20mm toi
50mm, tuy nhién n6 c¢6 y nghia l6n hon véi hé
sb an toan nén chon & muc 3, d = 40 mm.

- Chiéu dai duodng tiép xtic L anh hudng
khong nhiéu t6i ban kinh cung tron, vi vay chon
theo gia tri dap ung 1a hé sb an toan & murc 2, L
=35 mm.

Bdng 3. Két qua tinh todn

N Thong so thiét ké Gia trj dap ung
Muc tiéu lwa chon
e d L f p k R
Xeép hang anh
Ham da - 3 1 2 4 125.33
am dap huong ) 3.59 | 480 mm
ung la k " 7. (N/mm?)
Thong sotoivu | 20mm | SO0mm | 35mm | 0.1
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Xép hang anh 3 5 4 |
Ham dap hudng 256.8 175 | 50 mm
ung la R (N/mm?) '
Théng s t6i vu Omm | 20mm | 20mm | 0.4
Omm | 40mm | 35mm | 0.4
Théng sb lwa chon hop 1y _ 137.3 3.28 | 100 mm
: S OB =118.3 mm, (N/mm?)
OA=113.3 mm

Céc thong sé hop 1y ¢ bude 1 cho phép
ta xac dinh cac kich thudc OA va OB & budc
2 nhu bang 3. Bo thong s6 hop 1y méi cho ta
hé s6 an toan k = 3.28, ban kinh R = 100 mm.
So sanh gia tri v6i viée khao sat riéng ting don
muc tiéu thi hé sb an toan tang 187% khi muc
tidu 1a ban kinh cung tron nho nhét, ban kinh
cung tron banh cam giam chi bang 21% véi
muc tiéu hé s an toan 1a 1én nhat.

3. KET LUAN

Bai bao di ap dung 1y thuyét Hertzian
ctia co hoc tiép xtic cho tinh toan &p luc cam
xoay v6i ray. D3 xdy dung bai toan thiét ké
banh cam xoay cho co ciu an toan bang tinh
toan thir nghiém bdi thiét ké ma tran tryc giao,
phﬁn mém Minitab. Bai bdo da lua chon céc
thong sb6 véi muc tiéu dat ra 1a hé sb an toan
tiép xuc 16n nhat, va ban kinh tiép xtc nho nhat.
Két qua thir nghiém cho ta bo thong s6 hop 1y
méi c6 hé s6 an toan k = 3.28, ban kinh R = 100
mm. So sanh gia tri voi viée khao sat riéng ting
muc tiéu thi hé sb an toan tang 187% v&i muc
tiéu ban kinh cung tron 1a nhé nhét, ban kinh
cung tron banh cam xoay giam chi bang 21%
vé&i muc tiéu hé sb an toan 1a 16n nhét. <

Ngay nhan bai: 25/3/2024
Ngay phan bién: 15/4/2024
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NGHIEN ClrU TONG QUAN VAT LIEU SILICON TRONG NGANH
THIET Bl BAN DAN

OVERVIEW STUDY OF SILICON MATERIALS IN THE SEMICONDUCTIVE
DEVICES INDUSTRY

Chau Thanh Phuwong
Khoa Dién tir va K§ thuat May tinh, Truong Dai hoc Kinh té — K§ thuat Céng nghiép

TOM TAT

Nganh céng nghiép thiét bi ban dan la mét trong nhitng nganh quan trong hién nay, dua
trén cdc iing dung réng rdi, c6 y nghia vé kinh té va chién lwoc. Nghién ciru nay tong quan cdc cong
nghé méi vé chat ban dan, vt liéu va kién triic san xudt béng ban dan. Puwa ra cdc xu hwdéng méi
nhdt trong quy trinh in thach ban, tdp trung vao in thach ban cuc tim (EUV). O cdp dé kién tric
bong ban dan, bai viét thao ludn vé cac loai bong ban dan khdc nhau, nhan manh vao cdu triic va
ddc tinh ciia béng bdan dan hiéu vmg trwong (FinFET). Bai bdo ciing tom tat 16 trinh phat trién chat

bdn déan méi nhat, nhitng hira hen va thach thirc trong viéc theo kip téc do tich hop cua Moore.
Tw khoa: EUV; FinFET: In thach ban; Silicon.
ABSTRACT

The semiconductor equipment industry is one of today's important industries, based on
widespread applications that are economically and strategically significant. This study overviews
new technologies in semiconductors, materials, and transistor manufacturing architecture. Covers
the latest trends in lithography processes, with a focus on extreme ultraviolet (EUV) lithography. At
the transistor architecture level, the article discusses different types of transistors, with an emphasis
on the structure and characteristics of field-effect transistors (FinFETs). The article also summarizes
the latest semiconductor development roadmap, the promises and challenges of keeping up with

Moore's pace of integration.

Keywords: EUV; FinFET; Lithography, Silicon.
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1. PAT VAN PE

Nim 1956, Bell Labs da phat trién bong
ban dan thé rin sir dung Germanium (Ge). Sau
nay Silicon (Si) thay thé Ge vi nhiéu 1y do; Si
dé dang tuong tac vdi 6-xy (O,), tao thanh 16p
SiOz,‘c() C}}ﬁc nang nhu ch~'21t cach dién. Lop
nay can thiét cho bong ban dan hiéu ing truong
ban dan 6-xit kim loai (MOSFET), vi né tach
cong khoi kénh va dong vai tro nhu mét 16p che
trén cac diém ndi, ngan chan sy khuéch tan tap
chat trong viing ma né che chan. Si ciing c6 sy
chénh 1éch dién thé cao hon gitta dai dan va dai
hoa tri (band-gab), khién Si kém c6 kha ning
tao ra cap nhiét, didu nay cho thiy cac thiét bi
Si ¢6 it nhiéu hon & cting nhiét d6. Tai diém n6i
p-n, Si c6 dong dién ngugc thap hon (dong ro)
va dién ap nghich dao dinh cao hon. Tinh thé Si
¢ thé chiu nhiét tot hon Ge. Hon nita, Si duoc
tim thay ty nhién trong cat va viéc xtr Iy n6 don
gian hon va it tén kém hon.

2. TONG QUAN VE NGANH BAN DAN

Si 1a mot trong nhitng nguyén to ré
tién nhat, nhung nganh cong nghiép di bién
n6 thanh mdt trong nhitng mat hang cé gia tri
nhat, d6 1a mach tich hop (IC). Tat ca cac thiét
bi di¢n tir, nhu PC, may tinh bang va dién thoai
thong minh, déu dua vao cac thanh phén ban
dan. Mic du Trung Qudc c6 nganh khai thac
Si 16n nhat thé gidi nhung mdi ndm nude nay
nhap khau IC tri gia khoang 300 ty USD tir My
[1].

Nam 2019, 32,4% phan khtc thi truong
ban dan danh cho mang va thiét bj truyén
thong. Vao nim 2021, thi trudng ban dan toan
cau dy kién s& dat 469,4 ty USD va toc do tang
truong hang nam cua chat ban dan dugc du
doan 1a 8,4% va du kién sé& dat 726,73 ty USD
vao nam 2027 [2]. Cac cong trinh nghién ctru

cua VNL da giap ASML phat hanh may EUL
(NXE:3400B) vao ndm 2017; n6 c6 kha nang
san xuat cac cong nghé 7-5 nm véi cong suét
125 tAm ban dan mdi gio [3] va phién ban ké
nhiém cua né6 (NXE:3400C) v6i cong suit 170
tam ban din mdi gid, va phat trién 6ng kinh
khau d6 s6 cao (EXE: 5000). Nam 2020, doanh
thu cua ASML [én té1 10,3 ty euro, trong do
18% dén Trung Qudc, 36% dén Pai Loan va
31% dén Han Qudc.

Giai phép thay thé EUV la sir dung cac
mat na phuc tap véi cong nghé in thach ban in
nano (NIL) tién tién; didu nay cho phép Kaixia
o0 Nhat Ban dat duoc chip dudi 15 nm, véi tde
dd muc ti€u 5 nm vao nam 2025, (2020F) ding
top 15 cong ty trén toan thé gigi [4]. Trong
quy 3 nam 2021, cong ty san xudt chat ban dan
bai Loan (TSMC) gilt hon 53% nganh cong
nghiép dic ban dan trén toan thé gidi, trong
khi Samsung gitt 17,1% [5]. TSMC da dap lai
nhiing lo ngai cia Hoa Ky vé tac dong thiéu
hut chip dién tr d6i voi cac nganh cong nghiép
khac nhau va nhu cau ting cuong chudi cung
g [6], TSMC bt dau xay dung mot nha may
chip tri gia 12 ty USD & Arizona dé san xuét
chip 5 nm vao nam 2024 [7]. Trung Quéc cb
ging bat kip thong qua cac trung tdm nghién
cuu cua minh, nhu synchrotron Thuong Hai co
s& birc xa (SSRF), cong bd vao nam 2020 da
dat duoc mau nira budc song 25 nm sir dung ky
thuat in thach ban giao thoa tia X mém (XIL)
[8].

3. NHUNG TIEN BO TRONG KY THUAT
IN ANH IN THACH BAN

Qua trinh ché tao chat ban dan c6 lién
quan chit ché dén vat Iy quang hoc, trong d6
thdu kinh va guong 1a thanh phan chinh ciia bat
ky hé théng quang khic nao. Do phan giai clia

hé théng quang hoc dua trén dinh luat Ernest &
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Abbe (1873), trong d6 NA 1a mét sb khong thir
nguyén biéu thi pham vi ctuia cdc géc ma hé
thong chap nhan hoac phat ra anh sang [9].

3.1. In thach ban DUV

Viéc str dung cac budc 193 nm dé ché
tao cac nat nho hon, tham chi 16n té1 45 nm,
hau hét yéu ciu cac ky thuat quang khéc nang
cao do phan giai (RET) bd sung, bao gdbm: 1)
Mait na dich pha (PSM); 2) Chiéu sdng ngoai
truc (OAI); 3) Phan cuc ngudn; 4) Tdi wu hoa
mit na ngudn (SMO); 5) Hiéu chinh d6 gin
quang hoc (OPC) [10-12]. Mot trong nhitng
may in thach ban DUV ciia ASML noi tiéng
la TWINSCAN NXT:1470 st dung soéng anh
sang UV 193 nm, voi quang hoc chiéu 0,93
NA Carl Zeiss Starlith giam 4X c6 thé dat duoc
d6 phén giai khoang 0,57 nm va cong suit cua
may 1a khoang 300 wafer mdi gio [13].

3.2. K¥ thuit in thach ban EUV

Cong trinh nghién ciru dugc cong bd
som nhat vé st dung séng ngan nhu tia X
mém cho in thach ban 1a cua Heuberger vao
ndm 1983 [14]. Trong quy trinh DUV, tia
cuc tim 193 nm dén tir laser Argon Fluoride
(ArF), EUV duogc phat ra tir plasma duoc tao
ra bang laser. Cac electron hap thy ning luong
xung laser va khi ching diung lai & mirc nang
luong thap hon, phat ra niang lugng (~92 eV),
tao thanh anh sang EUV ~13,5 nm, dugc phan
chiéu vé phia mit na quang khic [15-17]. Su
két hop nhiéu 16p nay 13 t6i wu cho budc song
13,4 nm, dat d0 phan xa 68,2% [18]. Samsung
cong bd bo xir Iy Low Power Plus (LPP) 7 nm
dya trén EUV diu tién, Exynos 9825 dugc st
dung cho Galaxy Note 10, tiét kiém 40% dién
tich, 50% dién nang va nang cao hiéu suat thém
20% [19].

3.3. K¥ thuit in thach ban EUV NA cao

ASML c6 ké hoach trién khai NA cao
cho nat 2 nm vao ndm 2023, giap qua trinh in
thach ban hoan thanh chi véi mot 1an vuot qua
(mau mit na don) so voi nhiéu 1an vuot qua ma
quy trinh 0,33 NA EUV yéu cau. Piéu dé ciing
yéu cau giam hiéu tng 3D (bong) ciia mit na
va ddi pho vé6i d6 trong phan va nhidu do bin
photon. ASML ciing phai vuogt qua cac trd ngai
khac, bao gém dién tro, mat na, duong khau,
nguon dién, d6 sau tiéu cy han ché ¢ 0,55 NA,
phan cyc thau kinh va chi phi.

3.4. Quang khic tia X

Céc nha nghién ctru tin rang thé hé
quang khéc tiép theo s& sir dung tia X dé thu
dugc cac budce song trong khoang nang lugng
photon tir (0,7-1,2) nm dén (1-1,8) keV. Khong
gidng nhu ky thuat in thach ban DUV va EUV,
cho phép guong dat dugc mirc gidm quang hoc
4:1 gitra kich thudc ciia mat na va tam ban dan,
X-Ray yéu cau ty 1& mat na 1:1 d6i v6i tam ban
dan. K§ thuat in khic tia X doi hoi mat na chinh
xac su dung hoa chit nano tién tién dé tao ra
mang c6 thé chiju dugc tan s cao nhu vay trong
mot thoi gian dang ké [20].

4. NHUNG TIEN BOQ VE VAT LIEU

Su hop tac gan day giita MIT va Analog
Devices, Inc d mang lai b xir 1y da trén ong
nano carbon 16 bit [21]. Cac nha nghién ctru da
tao ra mot bé mit Si co cac dic diém kim loai
da 16n dé cho phép mot sé dng nano két ndi
céc dic diém kim loai. Dé loai bo cac cdt liéu,
ho ling dong mét 16p vat liéu 1én trén cac dng
nano va sau dé siéu 4m n6 xudng. Qua trinh
siéu am loai bo vat li€u cung vdi cac cdt lidu
ma khong 1am xao tron cac 6ng nano bén dudi;
sau d6 ho khic cic 6ng nano ra, dé chung &
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dung vi tri can thiét. Bén trén cac 6ng nano,
mdt 16p phu 6-xit khac nhau dugc thém vao,
cac dic tinh cua 6-xit két hop véi cac kim loai
khac nhau dung dé két ndi cac 6ng nano s& tré
thanh chét ban dan loai p hodc n.

5. NHUNG TIEN BQ TRONG CAU TRUC
BONG BAN DAN

O cép do kién tric, c6 nhiéu nd luc
khac nhau nham cai thién cau trac ciia bong
ban din front-end-of-line (FEOL), cac tiép
diém middle-of-line (MOL) va hé thong day
dién back-end-of-line (BEOL). Viéc giam
chiéu dai cong xubng sé& lam ting dong ro,
vi d1en ap ngudong giam khi tang dién ap tur
nguon dén nguodn, mot hién tuong duoc goi 1a
ha thap rao can do thoat nudc (DIBL) va cac
hiéu tng kénh ngin khac (SCE) lam giam sy
khac biet gilta trang thai BAT va TAT. DPién
dung cong-kénh cang 16n thi cong diéu khién
kénh cang nhiéu, 1am giam SCE. Chét cach
dién cong k cao gitp ting dién dung cong,
nhung ty 18 chiéu dai cong dudi 28-25 nm s&
kém hon SCE, tuy nhién van giit DIBL ~100
mV/V, yéu cau d¢ day 6-xit ~1 nm.

Kénh

Coag

0w id

ET phiing FET vily
3 Chag trén kink

Hinh 1. Cac loai MOSFET khac nhau

1 Chag vio kénh 4 Céug tréa kénh

5.1. FinFET

Str dung chiéu thir ba 1am FinFET di
vao thuc té vao nam 2011. Céng nam & hai, ba
hodc bdn canh cua kénh hodc bao quanh no,
Hinh 1. FinFET giam thiéu cc van dé vé dién
tré va dién dung cua FET phang, vi viéc thu
nho chiéu rong vay cho phép kiém soét cong
qua kénh tot hon va giam SCE. Xu huéng tién

hoéa trude d6 1a giam do dai kénh trong khi van
gitr (L/W) ~2,5. Khi chiéu rong vay giam, do
linh dong cuia sébng mang giam do su phan tan
giao dién va giam cam lugng t [22]. Trung
tam Vi dién ti Lién truong Pai hoc (IMEC)
wéc tinh FinFET nho nhét s& ¢ hai vay, cach
nhau 5 nm, véi chiéu dai cong 1a 15 nm [23].
Hon nira, theo Ryckaert, viéc c6 hai vay giup
bu dép cho sy bién d6i cua quy trinh. Bit dau
tlr 5 nm trd xudng, cac nha thiét ké phai chon
sit dung FinFET, FET toan cong (GAAFET)
hay FET kénh da cau (MBC FET). Khi chiéu
rong vay dat td1 3 nm, thach thuc sé€ tang 1én,
FinFET nut-3 (N3) ¢6 thé chi c6 mot vay.

5.2. GAAFET va MBCFE

Nhin chung, GAAFET hoat dong
tot hon FinFET, vi GAA 3 nm s& c6 dién
ap ngudng thip hon va cong suat (15-20)%
thap hon FinFET 3 nm. Tuy nhién, GAA va
FinFET van chia sé cic phan cubi cing cia
dong (BEOL) va gitra dong (MOL) tuong tu,
gitip cai thién hiéu suat khoang 8%. BEOL la
mot trong nhitng bude chinh cua quy trinh san
xuat chit ban dan trong d6 cac dau ndi duogc
hinh thanh trong mach tich hop. Céc hé thong
day kim loai nhé bé nay dang tré nén dong dic
hon khi mdi nat duoc thu nho lai, gay ra do
tré dién tro (RC) trong chip dién tir nhiéu hon
[24].

5.3. NSFE/MBCFE

NSFET da dugc chung minh 1a c6 do
tré RC it hon FinFET [24]. NSFE hoat dong
tot hon va it ro ri hon do dong dién dugc diéu
khién ¢ bon phia. NSFE thuong c6 bon tim c6
chiéu rong (12-16) nm va d6 day 5 nm. Mt
khac, cong nghé NSFE véan phai ddi mat véi
mot sb tré ngai, bao gdm mét can bang n/p,
kiém soat do dai cong, khoang cach giira cac
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khoang cach, hiéu qua cta tAm day va pham vi
phu séng cua thiét bi [22]. NSFE c6 kha ning
mién nhidm tt hon véi cac bién thé quy trinh
khac va cho thay it su khéng khop dong ON
hon so v6i NWFE, nhung NWFE dat duoc do
khong khop thap hon trong DIBL va do doc
dudi ngudong [25]. Su ra doi cua FET kénh
da cau (MBCFE) ciia Samsung ¢ nat 3 nm da
danh dau sy khoi ddu ciia NSFE trong thé gisi
cong nghiép.

6. KET LUAN

Nganh cong nghi¢p chip dién tir dong
vai tro quan trong trong viéc dinh hinh tuong
lai cua cong nghé, kinh té va chinh tri. Bai
viét thao luan vé nhitng thanh twu, xu hudéng
va duy bao moéi nhit cua nganh ban dan. Né
bao gom céc k¥ thuat quang khic ban dan méi
nhat, cau tric bong ban din, nhiing 10i hira va
thach thic. O cip do xu 1y chat ban dan, quang
khic cyc tim (EUL) 1a xu huéng méi nhat dé
san xuit cc tinh ning dudi 7 nm, trong d6
budc song ngan EUL giup loai bo nhu cau tao
nhiéu mau. O cép do vat lidu, bai bao da dua
ra nhitng tién bd gan day nhat nham thay thé
vat liéu san xuat chit ban dan truyén thong dé
cai thién hiéu suat cua bong ban dan. O cip
do kién tric thiét bi, viéc dat duoc céc tinh
ning dudi 2 nm doi hoi phai co ciu trac bong
ban dan méi, chang han nhu FET forksheet
va FET b6 sung (CFET). Nghién ctru ciing
tom tat cac xu hudng phat trién khac & cap do
front-end-of-line (FEOL), mid-of-line (MOL)
va back-end-of-line (BEOL). Tat ca céac kién
truc, vat licu va ky thuat ché tao bong ban dan
m&i déu phai dugc phat trién dé duy tri tbe do
tich hop bong ban dan ciia Moor. %

Ngay nhan bai: 03/3/2024
Ngay phan bién: 27/3/2024
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PHAN TiCH DAO PONG CUA TAM PANEL HOP HINH CH(F NHAT

VIBRATION ANALYSIS OF RECTANGULAR BOX-PANEL PLATE

TS. Bui Vian Binh
Truong Pai hoc Pién luc

TOM TAT

Khi thiét ké cdc két cdu, viéc tinh todn tan sé dao dong riéng, du bao dang dao dong nham
gidm thiéu s cong hwong, giam trong lwong ciia két cdu la van dé dwoc quan tdm hang dau. Bai
bdo trinh bay két qua tinh todn tan sé dao déng, dang dao dong tir do, phan tich ddp g do vong
tike thoi ciia tam hop co mat cat hinh chit nhat (mat cat dang hop kin) lam bzfng vdt lieu composite
soi cac-bon T700. Anh hwdng cia géc soi dwoc khdo sat cho bai todn dao dong riéng va bai todn
dao dong turc thoi duoi tac dung cua luc va ddp. Thudt toan va chuong trinh tinh dwoc viét bdng
Matlab dwa trén Iy thuyét tam bdc nhat Reissner-Mindlin, sir dung phan tir dang tham sé 8 niit, moi

niut co 5 bdc tu do.

Tir khoa: Tdam hinh thang; Vat lieu composite;, Dao dong tw do, Dang dao dong, Phuong
phdp phan tir hitu han.

ABSTRACT

While designing structures, the natural vibration frequency of the structure and predicting the
vibration pattern to minimize resonance and reduce the weight of the structure is the most important
problem. This paper presents some numerical results of free vibration, mode shape analyses and
transient analysis of the box panel plate (closed box section) made of T700 carbon fiber composite
material. The effects of fiber orientations in the free vibration and the transient vibration under the
effect of impact force were investigated. The Matlab programming using eight-nodded rectangular
isoparametric plate element with five degree of freedom per node based on Reissner-Mindlin plate

theory was built to solve the problems.

Keywords: Box panel plate; Composite material; Free vibration;, Mode shape,; Finite

element method.
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1. PAT VAN PE

Vit liéu composite 16p ngay cang dugc
sir dung rong rai trong doi song va trong ky
thuat vi cac dac tinh dac biét cia nd so voi cac
loai vat lidu khac nhu kha niang chdng radar,
giam thiéu cac anh hudng cua trudng dién tu,
trong lugng nhe, dé dang gia cong cac hinh
dang phirc tap bang phuong phap thi cong, ...
Tinh toan dao dong, du bao dang dao dong cua
két cau 1a mot trong nhitg mdi quan tdm hang
dau ctia cac nha khoa hoc, nha san xuét. Nhiing
nim gan ddy, nhiéu nghién ctru vé tng xir co
hoc cua cac két ciu tAm c6 hinh dang hinh hoc
dic biét nhu vat, xién, chéo va cac tim dang
panel hop di dugc cong bd véi nhiéu cach
tiép can ca vé 1y thuyét va thyc nghiém. Nam
2015, Mohri va cac cdng su da trinh bay viéc
sir dung md hinh phan tir ddm 3D dé nghién
ctru 6n dinh ctia ddm thanh moéng c6 mat cat
ho chiu bién dang xodn 16n trong tai liéu [1].
Nam 2016, O’Boy va cac cong su [2] st dung
ly thuyét Rayleigh-Ritz phén tich dao dong ciia
tdm hinh chit nhat véi rdnh phan bd theo quy
luat lily thira & gitra tAm, két qua phan tich cho
thiy hiéu qua cua cac ranh dén viéc giam rung
dong két cu cia tdm. Nam 2024, Bagheri va
cac cong sy trong [3] trinh bay nghién ctru dao
dong tu do trong mat phang cua cac tim hinh
chit nhat dudi cac diéu kién bién khac nhau
bang phuong phap Riley-Ritz cai tién. Nghién
ctru cho thay tac dong cuia sy thay doi thong sé
hinh hoc dén dao dong tu do cta cac tam hinh
chit nhat, mang lai nhitng hiéu biét quan trong
cho céc tng dung k¥ thudt khac nhau. Nam
2021, Eftekhari trong [4] trinh bay dé xuat phat
trién phan tir dam 1D dé giai bai toan dao dong
tr do ciia tim mong va day hinh chir nhat. Tac
gia dé xuat trudc tién don gian bai toan tim ban
dau thanh hai bai toan dam don gian, mdi bai
toan sau d6 dugc roi rac hoa riéng biét voi su
trg gitup cua phuong phap phan tir hitu han mot

chiu. Cac két qua tinh toan s6 da duoc thuc
hién cho cac tim c6 kich thuée khac nhau,...
Tai Viét Nam, cic cong trinh nghién ctru vé
loai két cau tAim hop da va dang duoc quan tim
nghién ctru. Bai bao nay trinh bay mot sd két
qua tinh toan sb tan sé dao dong tu do, phan
tich dang dao dong, dap tng tuc thoi cua do
vong ctia tim panel hop c6 mit dang hinh chi
nhat dua trén 1y thuyét tAm bac nhat lam bang
vat liéu composite sgi cac-bon T700.

2. THIET LAP CONG THUC PHAN TU
HUU HAN

2.1. Co s6 ly thuyét
Theo Reissner-Mindlin [5], cac thanh

phan chuyén vi u, v, w cua tam dugc biéu dien
nhu sau:

u u, +z0. ) 6_w+¢
V=1V, + 20, ¢ véi {Hx}— gx (1)
w w, g

0 oy

Trong do: u,, v, va w la cac thanh phan
chuyén vi cia diém trén mat trung binh (z = 0)
theo cac phuong x, y va z.

0 va Gy lan luot 14 gbc xoay cua phap
tuyén mat trung binh quanh céc truc y va x.

2.2. Xy dung cong thirc phan tir hiru han
Bing viéc sir dung phan tr dang tham
s0 8 nit, moi nit ¢6 5 bac tuy do, cac chuyén

vi cua diém bat ky cua mat trung binh ctia tam
duogc xac dinh:

3 3 3
Uy = Zl: "Vf(‘f: ﬂ)'ur’; Vo= ZI:‘N;' (‘f:’;‘)'vr‘ W= Z;.‘Nr‘(‘f:q)'“"f;

8 8
0,=Y N.m.6,:6,=> N(.n).b,: )
=] i=1
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N, (& n) 1 cac ham dang cta phan tir
ding tham sd 8 nut trong hé toa do phan tir (&, ).

Ma tran d¢ cing phﬁn tir duoc xac dinh
nhu sau:

[l = [ ([B] 1Bl

Phuong trinh dao dong tu do khong can
cua két cau dugc x4c dinh 1a:

[M 11} +[K]{uj = {0} 4)

Trong do:{u},{iifla véc-to chuyén vi
nut, véc-to gia toc cua chuyén vi nut trong hé
toa do tong thé; [M], [K] lan luot 1a ma trdn
khdi luong, ma trdn d§ cung trong hé toa do
tong thé.

3. KET QUA TiNH TOAN SO
3.1. Poi twong khao sat

Xét két cAu tAm panel hop lam bang vat
liéu composite 16p, kich thudc nhu Hinh 1.

Ofr % X

Hinh 1. Tam composite panel hp

Trong d6: a = 0.6 (m) b =1 (m); tim
g6m 20 16p comp051te moi 16p co do day lat=
1.5 (mm) ¢6 cau hinh goc soi 1éch tryc 1a [9/-
0], va cAu hinh dung truc 1a [90°/0°],, (ky hi¢u
1a 6 =90°).

Vit liéu composite dugc khao sat 1a
composite cot sgi cac-bon T700 c6 co tinh nhu
trong Bang 1.

Bang 1. Co tinh vdt lieu composite cot soi
cac-bon T700.

(GPa) | (GPa) | (GPa) “» n | (kg/md)

230 40 24 026 | 04 1800

Piéu kién bién duoc khio sat trong
truong hop: ngam tai cac canh x = 0, cac canh
khac tu do.

3.2. Khio sat anh hwéng ciia cdu hinh géc
soi composite

Dé khao sat anh hudng cta cau hinh
goc soi composite dén tan sb dao dong, dang
dao dong, dap ung do vong tic thoi cia tAm,
bai bao xét tim c6 cau hinh goc soi [0°/-6°],
khi 6 = 30°, 45°, 60° (ky hi¢u Ia teta30, tetad5
va teta60) va [90°/0°], (ky hiéu la teta090);
Két qua tinh todn nim tan s6 dao dong dau tién,
nim dang dao dong dau tién tvong tmg duoc
trinh bay trén Hinh 2, Hinh 3 va Hinh 4.

Teta090

Hinh 2. Anh huéng ciia cdu hinh goc soi dén tan
50 dao dong riéng
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Nim dang dao dong dau tién twong ing
v6i cac truong hop khi cdu hinh géc soi léch
truc [45°/-45°],, va goc soi dung truc [90°/0°]
dugc trinh bay trén Hinh 3 va Hinh 4.

-deoeos

Mode 1 Mode 2 Mode 3 Mode 4 Mode 5

Hinh 3. Nam tan sé dao dong riéng dau tién khi

0 =45°
Mode 1 Mode 2 Mode 3 Mode 4 Mode 5

Hinh 4. Nam tan s6 dao dong riéng dau tién khi
0 =90°

Pé khao sat anh huong cua cdu hinh
goc soi dén dap ung d6 vong tirc thoi, bai bao
xét tim chiu tac dung cua tai trong va dap co
so d0 tai trong nhur Hinh 5: luc va dap tac dong
vao diém A (Hinh 1), thoi gian tic dong 13 0.01
gidy. Pap ting do vong cua diém B (Hinh 1)
duoc do trong khoang thoi gian 1a 0.25 gidy va
duoc biéu dién trén Hinh 6 tuong tmg véi cac
cAu hinh gbc soi 1a teta30, teta45 va teta60 va
teta090.

E(t)
Fo

t (giay)
T

Hinh 5. So db tdi trong tdac dong

10

8

6

4

2

0 &

-2

4

-6 1

-8 |

.10 =$={cta30 ==leladd
=—=le1a60 —=leta090

Hinh 6. Pdp vmg do vong tirc thoi ciia tam tai
diém B

Nhdn xét:

- Hinh 2, Hinh 3 va Hinh 4 cho thiy
khi cdu hinh goc soi thay dbi, tan s6 dao dong
riéng cua két ciu tim khong thay ddi nhiéu cho
ca hai trudng hop ciu hinh composite diing
truc va léch truc. Tan sb dao dong riéng cua
cac két cau tdm c6 céu hinh dung truc 16n hon
tan s tuong g khi tAm c6 cau hinh 1éch truc.
Diéu d6 ching t6 dic diém vé két cu tim dang
panel hop da 1am giam anh hudng ciia cdu hinh
gdc soi.

- Hinh 3, Hinh 4 cho théy, nam dang
dao dong dau tién cia cac tim tuong tng véi
cac truong hop tuong tu nhau. Trong do, dang
dao dong th nhat 1a uén, thi hai 1a xoén, thu
ba 12 udn, thir tu 1a dao dong ngang va thir nim
la dao dong cuc bo cua cac tAm thanh phﬁn.

- Hinh 6 cho thdy tdm c6 c4u hinh goc
s¢1 ding tryuc (teta090) c6 do vong l1a nho nhét
so voi cac truong hop khac trong truong hop
bai bdo da khdo sat.
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4. KET LUAN

Bang viéc st dung phuong phap phan
t&r hitu han dua trén 1y thuyét tim bac nhat, bai
bdo da xay dung dugc thuat toan va chuong
trinh tinh toan s bang Matlab dé khao sat dao
dong tu do va dao dong tirc thoi ctia tAm panel
hop 1am bang vat liéu composite soi cac bon
T700. Thong qua cac két qua khao sat s6 cua
nghién ctru, c6 thé dua ra mot sé két luan nhu
sau: hinh dang hinh hoc ciia tim panel hop lam
suy gidm anh hudng cua cac goc sgi composite,
dang dao dong cua két cau tam loai nay rat phirc
tap dac biét 1a & cac mode dao dong 16n. <

Ngay nhan bai: 12/4/2024
Ngay phan bién: 14/5/2024
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DANH GIA MU’C DO TUONG THICH VAT LIEU CUA BIODIESEL
B10, B20 BOI VOI CAC CHI TIET CHINH TRONG HE THONG PHUN
NHIEN LIEU KIEU COMMONRAIL

EVALUATING THE MATERIAL COMPATIBILITY OF BIODIESEL B10, B20 FOR
MAIN COMPONENTS OF COMMONRAIL FUEL INJECTION SYSTEMS

Nguyén Hoang Vi
Truong Dai hoc Ky thuat Lé Quy Pon

TOM TAT

Khi chuyen sang s dung nhzen liéu diesel sinh hoc (biodiesel) voi murc pha trom khdc nhau,
ngodi cdc van dé can quan tdm vé qud trinh cung cap nhién heu ciia hé thong phun nhién Zleu
(HTPNL), qud trinh chdy va mirc phat thdi cdc chat é nhiém... can quan tam dam bao dg bén, tuéi
tho cia ciia cdc chi tiét truc tié}? tiéb xtic véi biodiesel, nhat la trén mach nhién liéu cao dp. Bai bao
trinh bay két qua thire nghiém ddnh gid mire @6 twong thich vt liéu ciia biodiesel B10 va B20, doi
VGi cdc chi tiét chinh trong HTPNL kiéu Commonrail (CR) ciia dong co D4CB 2.5TCI-A diing trén
xe Hyundai Starex, thong qua qud trinh ngdm cé gia nhiét trong thoi gian 12 tuan. Két qua ddnh
gid cho thay, B10, B20 (véi B100 ¢é nguén goc tir dau co, ddp iing cdec TCVN, QCVN hién hanh) c6
mike dg twong thich vit liéu kém hon so véi diesel dau mé (B0). Ddy la van dé can quan tam nham
phat trién cac hé phu gia phit hop va ndang cao chat lwong ciia nhién liéu diesel sinh hoc goc (B100).

T khéa: Biodiesel B10; Biodiesel B20; Hé thong phun nhién liéu kiéu CR; Twong thich vit
lieu.

ABSTRACT

When transitioning to the use of biodiesel with different blending levels, aside from concerns
regarding fuel supply processes of the fuel injection system, combustion processes and emission
levels of pollutants, attention needs to be paid to ensuring the durability and lifespan of components
directly in contact with biodiesel, especially in the high-pressure fuel circuit. The article presents
experimental results evaluating the compatibility of materials with B10 (containing 10% biodiesel),
B20 (containing 20% biodiesel), complying with current Vietnamese standards, for the main
components in a CommonRail (CR) injection system installed on the D4CB 2.5TCI-A engine used
in Hyundai Starex car, through a heated immersion process over 12 weeks. The evaluation results
indicate that B10 and B20 (with B100 sourced from palm oil, meeting current Vietnamese standards)
exhibit poorer material compatibility compared to petroleum diesel (B0). This is an issue to be
addressed in developing suitable additives and enhancing the quality of biodiesel fuel (B100).

Keywords: Biodiesel B10; Biodiesel B20; CommonRail injection system, Material

compatibility. &
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1. PAT VAN PE

Tang cuong su dung nhién liu sinh
hoc, nhién liéu thay thé 1a xu thé chung cua
cac qudc gia, trong d6 ¢ Viét Nam, [1], [2],
[3], [4]. Khi chuyén sang st dung nhién liéu
diesel sinh hoc (biodiesel) can xem xét, danh
gi4 nhiéu nhém van dé khac nhau: Mirc d6 dép
mg céc tiéu chuan k¥ thuat vé nhién liéu; anh
huong dén qua trinh cung cap nhién liéu cta hé
théng phun nhién liéu (HTPNL), qu4 trinh chay
va muc phat thai cac chat 6 nhiém cua dong
co; anh huong dén cac thong sb cong tac ciia
dong co va tinh nang dong lyc hoc cia phuong
tién, [3], [4]. Ngoai ra, mot van dé khong kém
phan quan trong 13 can danh gia mutc d6 twrong
thich cta biodiesel v6i vat liéu ché tao cac chi
tiét truc tiép tiép xtic véi biodiesel, nhét 1 trén
mach nhién li€u cao ap, voi thoi gian su dung
lau dai, [6], [7], [8], [9], [10], [11].

Dong co diesel D4CB 2.5 TCI-A dung
trén xe Hyundai Starex, sir dung HTPNL kiéu
CR véi so dd khoi céc chi tiét nhu trén Hinh
1, [4], [12]. HTPNL cua dong co D4CB 2.5
TCI-A 14 twong dong vé cong nghé vai cac loai
HTPNL dung trén nhiéu loai dong co, xe cua
hang Hyundai, [4].

Trong nghién clru nay, diesel sinh hoc
gbc (B100) duoc san xudt tir phan ba thai cua
qua trinh tinh loc dau co thd (Crude Palm oil)
thanh dau an (Cooking oil) theo quy trinh cong
nghé cua dé tai [3], [4]. Két qua phan tich cac
thudc tinh cta diesel dau mo (BO), B10 (chira
10% diesel sinh hoc gbc) va B20 (chira 20%
diesel sinh hoc gbc) duoc trinh bay chi tiét
trong Bang 1, [3], [4], [5]. Thudc tinh ctia B10,
B20 dugc so sanh, danh gid dua theo QCVN
01:2009/BKHCN, TCVN 5689:2005 va ASTM
D 7467/09 (tiéu chuin cia My vé nhién liéu
biodiesel co ty 1€ pha tron tir 6+20%).

Bang 1. Thuoc tinh cua mau nhién lieu BO, B10, B20, [3], [4].

Phwong Két qua do Giéi han (glg{]lll\?rll Gidi han
TT | Tén chi tiéu phap Ponvi| Maiu Mau | Mau (TCVN 2009/ " (ASTMD
phan tich BO B10 B20 | 5689:2005) BKHCN) 7467/09)
Ham lugng | TCVN . )
1 lru hugnh | 6701:2000 mg/kg | 0,038 |0,0315]0,0312 | max; 0,05 - max; 0,05
Nhigt d6 cit | TCVN o ‘
2 90% thé tich | 2698:2002 C 332 335 338 360 - max; 343
Piém chép | TCVN . . .
3| chay cbe kin | 6608:2000 © 60 o4 67 | min; 35 - min; 52
Do nhot TCVN , N . N
4 dong hoc | 3171:2003 mm?/s 3,14 3,25 3,38 1,9+4,5 1,9+6,0 1,9+4,1
Cén céc-bon 0/ LiAs
5 | 10%can | LCYN [ %khoil o600t 008 1 001 | max: 03 ; max; 0,35
£ 6324:1997 | luong
chung cat
Piémvan | ASTMD | L .
6 duc 2500 C +3 +4 +3 Bao cao - Bao cao
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Ham luong TCVN | % khdi ) max; )
7 ro 2690:1995 | Iwong 0,002 | 0,003 | 0,004 | max; 0,01 0,020 max; 0,01
Ham lugng | ASTM D | % thé ) max; )
8 nuGe va can 2709 tich 0,005 | 0,005 | 0,005 | max; 0,02 0.050 max; 0,05
g |On dﬁgg OV EN 14112 | Gio | 1824 | 7727 | 2625 | min; 6 min; 6 | min; 6
An mon TCVN .
10 méanh déng 2694:2000 Loai 1 la la max; la - max; la
11 | Tri sb xetan TCVN 49 56,3 56,7 min; 40 min; 40
7630
Khéi lugng | TCVN N
12 riéng & 15°C | 6594:2000 kg/l | 0,8369 | 0,8409 | 0,8448 | 820+860 - -
Trisd axit | ASTMD | mg , ,
13 téng 664 KOH/g 0,023 | 0,034 | 0,042 - max; 0,50 | max; 0,30
14 Nhiét tri AS;}\(;[ D MJ/kg | 45,19 | 43,86 | 43,11 - -

Ta thdy, cac tinh chat nhién liéu cua
B10, B20 dugc san xut, phéi tron theo quy
trinh cong nghé cua dé tai [3] déu nam trong
gi61 han cho phép cia QCVN 1:2009/BKHCN,
TCVN 5689:2005 va ASTM D 7467/09. Do
vay, cac hdn hop nhién liéu B10, B20 du diéu
kién dé dung lam nhién liéu thay thé cho dong
co diesel.

Bai bao trinh bay két qua thyc nghiém
danh gid mic do tuong thich vat li¢u cua B10,
B20, dbi véi vat liéu ché tao c4c chi tiét chinh
trong HTPNL kiéu CR lap trén dong co D4CB
2.5TCI-A, théng qua qua trinh ngam chi tiét c6
gia nhiét trong thoi gian 12 tuan.

2. PHUONG PHAP VA TRANG THIET BI
THU NGHIEM

Hau hét cac nghién ctru, danh gia murc
do tuong thich cua nhién li¢u voi vat liéu ché
tao HTPNL déu st dung phuong phap ngam

thuc nghiém (ngdm c6 gia nhiét cac chi tiét
trong loai nhién liéu can nghién ctu, véi thoi
gian du dai). Dya trén cac két qua nghién ciru
da cong bd [6-11], sir dung quy trinh va trang
thiét bi sau dé danh gia mirc do tuong thich vat
liéu cua B10, B20 ddi véi cac chi tiét chinh cla
HTPNL dong co D4CB 2.5 TCI-A:

- Tiéu chi lua chon chi tiét ngam: La céc
chi tiét quan trong, thuong xuyén tiép xtc véi
nhién liéu, nhat 13 mach nhién liéu cao ap; Vat
ligu ché tao dai dién cho mot nhom céc chi tiét
khac. Cac chi tiét duoc lwa chon cu thé nhu trén
Hinh 1, bao gdm hai nhom chinh [12]: Kim loai
(Pit-tdng bom cao ap; Van nap cia bom cao ap;
Ong Rail; Kim phun); Phi kim loai (Gioang cao
su 1am kin van 6n dinh 4p suét trén ong Rail).
Do gi¢i han vé diéu kién nghién curu, cac chi
tiét duoc lua chon, xur ly (cit bd, rira bé mit so
bd bang dung moi phu hop) dé ngam 14 nhiing
chi tiét da qua st dung.
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- Ngam co6 gia nhiét (duy tri nhiét do
trong sudt qué trinh ngam 13 40+:2°C) cac miu
chi tiét ngdm trong mau nhién liéu véi thoi gian
12 tuan (3 thang). Thudc tinh cta 03 mau nhién
liéu ngdm duoc trinh bay trong Bang 1. Két qua
phan tich tai cac mdc thoi gian ngam (3 tuan, 6
tuan, 9 tudn va 12 tuﬁn) duoc so sanh dbi ching
véi mau ngam trong BO va cuing mau d6 trude
khi ngam (tuan 0).

- Céc thong sé danh gia mirc do twong
thich vat liéu bao gdm: su thay d6i bé mait
ngodi cua chi tiét (anh chup); sy thay doi vé
kich thudc, khdi lwong ciia mau chi tiét.

- Trang thiét bi thtr nghiém bao gdm:
lo ngdm (lo thuy tinh chuyén dung DURAN,
buc; chiu dugc nhiét do téi 140°C, dung tich
250 va 500 ml), ti say (KETONG, Trung Qudc,
ngudn dién 220V/50Hz, co thé say dén 150°C
v6i do chinh xac +£1°C), panme do ngoai hién
thi dién tor (Micromaster cua hang Tesa, Thuy
Pién; khoang do 030 mm, do chinh xac 0,001
mm), can phan tich (AY220 hang Shimadzu,
Nhat Ban, khéi lugng 16n nhat can duoc 220
g, d6 chinh xac 0,0001 g), may anh k¥ thuat sb
(Canon PowerShot SX540 HS, Malaysia, c6 d
phan giai 20,3 Mp; do phong dai 100X).

- Sau khi chuén bi, xac dinh cac gia tri
ban dau ctia mau chi tiét ngdm, cic nhém méiu
kim loai dugc ngam trong lo v4i 03 loai nhién
lidu (lugng nhién lidu chiém 80% thé tich). Cac
chi tiét phi kim loai (giodng cao su, Hinh 1)
dugc ngam riéng biét. Trong qua trinh ngadm
khong md nip lo ngam dé tranh sy xAm nhap
cua khong khi, hoi 4m. Pinh ky céc tuan 3, 6,
9, 12 tién hanh lay cac lo ngam (dd danh diu
méc thoi gian ngdm twong Gmg) dé phan tich,
so sanh.

Pit téng BCA Van ngp clia BCA Ong Rail

Hinh 1. Cdc chi tiét dwoc lwa chon ngam danh gid
twong thich vat lieu, [4], [12].

3.KET QUA THU NGHIEM VA BAN LUAN

Trong qua trinh ngdm co gia nhiét, bé
mat cua pit-tong BCA, kim phun va gioang cao
su ¢ su thay d6i vé mau sic. Mau sic bé mit
cua pit-tong BCA, kim phun va gioang cao su
tai cac thoi diém phan tich (3, 6, 9 va 12 tuan)
khi ngam trong B0, B10 va B20 duoc thé hién
trén cac Hinh 2, 3 va 4.

B10

3 tuan 6tuan | 9 tuan 12 tuin

B20

0 tuan

Hinh 2. Bé mdt pit-tong bom cao dp khi ngam
trong B0, B10 va 20, [4].

Véi hinh anh ngoai quan cho thiy, bé
mit cta cac chi tiét kim loai déu c6 xu huéng
sang hon so véi trude khi ngdm, & cac tuan
quan sat thir 3, 6 va 9. Diéu nay c6 thé 1a do
cac mau chi tiét da bi B0, B10, B20 tay rira bé
mit. Mirc do tay rira bé mit cua B10, B20 13 &
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nét hon so v6i BO. Piéu nay 1 phu hop voéi sy
thay ddi thudc tinh hoa-1y cua B10, B20 khi so
sanh so voi BO (Bang 1) va phu hop véi cac két
qua nghién ctru da cong bé, [8], [9], [10]. Tuy
nhién, & thoi diém 12 tudn, cac chi tiét ngdm
trong BO van sang hon trong khi bé mit ciia cac
chi tiét ngdm trong B10, B20 bit dau c6 du
hiéu chuyén sang mau sam hon so véi cac thoi
diém phan tich trudc d6. Nguyén nhan co thé 1a
do sy dong bam cuia nhién li¢u va phu gia nhién
liéu 1én bé mit cac chi tiét. Tai tat ca cac mdc
thoi gian phan tich, khong xuét hién hién tuong
gi sit trén cac bé mit 1am viée cua chi tiét.

BO

B10

B20

Otuan | 3 tuan | 6 tuan | 9 tuan | 12 tuan

Hinh 3. Bé mdt kim phun khi ngam trong B0, B10
va B20, [4].

Doi voi chi tiet phi kim loai, giodng cao
su khong quan sat thay su thay d6i vé mau sac

bé mit va hinh dang khi sau khi ngdm trong BO,
B10 va B20 (Hinh 3).

Bo

B10

B20

Hinh 4. Bé mdt giodng cao su khi ngam trong B0,
B10 va B20, [4].

Két qua téng hop danh gia sy thay dbi
khéi lugng cia cac mau chi tiét trong qua trinh
ngam duoc trinh bay trong Bang 2. Két qua cho
thiy, khdi lugng cac mau ngam kim loai ¢6 xu
huéng giam dan theo thoi gian ngam, tuy nhién
su suy giam khéi lwong 1 rat nho. Su suy giam
khéi lwong cuia cac chi tiét ngdm trong biodiesel
12 nhiéu hon so véi khi ngdm trong BO. Piéu
nay co thé 1a do su thay d6i vé thanh phan hoa
hoc cua biodiesel nén dan dén sy an mon hoa
hoc ddi voi cac chi tiét ngdm. Vi chi tiét phi
kim loai, sau khi ngdm trong cac loai nhién li¢u
déu c6 xu hudng ting khdi lugng. Véi gioing
cao su, sy gia tang lon nhét 1a +0,0294%, tai
thoi diém 12 tuan, khi ngam trong B20.
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Bdng 2. Mitc thay doi khoi heong cdc chi tiét trong qud trinh ngam, [4].

Khoi lwong miu ngam tai cac thoi diém phan tich, (g)
Loai " .
nhien | LoR R | Thay | Thay | Thay | Thay
ligw | 9t | i | 3tudn | doi | 6tudn | doi | 9tudn | doi | 12tudn  doi
' 8 (%) (%) (%) (%)
Pit-tong | 52,1614 | 52,1614 | 0,0000 | 52,1613 | -0,0002 | 52,1605 | -0,0017 | 52,1603 | -0,0021
Vannap | 11,8640 | 11,8641 | 0,0008 | 11,8636 | -0,0034 | 11,8634 | -0,0051 | 11,8634 | -0,0051
go | Ongrail | 183026 | 183026 | 0,0000 | 18,3025 | -0,0005 | 18,3022 | -0,0022 | 18,3024 | -0,0011
;I)(I1l1rlrrl1 3,0703 3,0703 0,0000 | 3,0703 0,0000 | 3,0703 0,0000 | 3,0703 0,0000
Giodng | 0,6821 | 0,6821 | 0,0000 | 0,6821 | 0,0000 | 0,6822 | +0,0147 | 0,6822 | +0,0147
Pit-tong | 52,2150 | 52,2148 | -0,0004 | 52,2148 | -0,0004 | 52,2136 | -0,0027 | 52,2079 | -0,0136
Van nap | 11,8817 | 11,8815 | -0,0017 | 11,8815 | -0,0017 | 11,8806 | -0,0093 | 11,8799 | -0,0151
B10 Ongrail 18,4309 | 18,4308 | -0,0005 | 18,4304 | -0,0027 | 18,4300 | -0,0049 | 18,4299 | -0,0054
Ilfh‘ﬁ 3,0657 | 3,0657 | 0,0000 | 3,0657 | 0,0000 | 3,0657 | 0,0000 | 3,0656 | -0,0033
Giodng | 0,6849 | 0,6849 | 0,0000 | 0,6850 | +0,0146 | 0,6849 | 0,0000 | 0,6850 | +0,0146
Pit-tong | 52,1570 | 52,1566 | -0,0008 | 52,1568 | -0,0004 | 52,1526 | -0,0084 | 52,1506 | -0,0123
Van nap | 11,8596 | 11,8596 | 0,0000 | 11,8594 | -0,0017 | 11,8591 | -0,0042 | 11,8589 | -0,0059
B20 Ongrail 18,4298 | 18,4298 | 0,0000 | 18,4292 | -0,0033 | 18,4286 | -0,0065 | 18,4284 | -0,0076
Ii‘fl‘:l 3,0638 | 3,0638 | 0,0000 | 3,0638 | 0,0000 | 3,0637 | -0,0033 | 3,0638 | 0,0000
Giodng | 0,6802 | 0,6802 | 0,0000 | 0,6803 | +0,0147 | 0,6803 | +0,0147 | 0,6804 | +0,0294
Do dic diém céu tao va diéu kién lam 4. KET LUAN

viéc ctia cac chi tiét nén trong qué trinh thir
nghiém chi xac dinh kich thudc cua kim phun,
tai ba vi tri (vi trf hinh tru sat vi tri bat ddu bé
mat con cua kim phun khoang 1 mm, vi tri hinh
try gitta phan than kim phun, vi tri hinh tru giira
phan try dan huéng cta kim phun). Két qua do
(pame Micromaster, d§ chinh xac 0,001 mm)
cho théy, kich thudc tai ba vi tri néu trén cua
kim phun khéng thay dbi trong sudt qué trinh
ngam, voi ca ba loai nhién li¢u B0, B10, B20,

[4].

Quy trinh ngdm 12 tuan cé gia nhiét (40
+ 2°C) 1a diéu kién rat khic nghiét dé danh gia
muc do tuong thich ctia nhién li¢u véi vat ligu
ché tao chi tiét va phu hop véi viéc danh gia
mirc d§ tuong thich vat liéu cua B10, B20.

Quad trinh danh gid mtc d6 twong thich
vat liéu cua B10, B20 véi HTPNL trén dong
co D4CB 2.5 TCI-A cho thay: Bé mit lam viéc
ctia cac chi tiét kim loai c6 sy thay doi mau,
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sim hon & tuan thir 12, diéu nay co6 thé 1a do
su dong bam cac chat phu gia c6 trong nhién
liéu. Mau sic bé mat lam viéc cua céac chi tiét
khi ngam trong BO bién d6i it hon khi so sanh
v6i cac chi tiét cuing loai duge ngam trong B10,
B20. Kich thuéc kim phun khong thay doi
trong qua trinh ngdm. Khoi lwong céc chi tiét
c6 xu huéng giam nhe & cudi qué trinh ngam
(tuan 9, tudn 12) nhung muc thay d6i 1a rit nho
(mirc d6 thay d6i 16n nhét 13 -0,0151%, ddi voi
van nap cua bom cao ap khi ngam trong B10,
Bang 2). Véi chi tiét phi kim loai (giodng cao
su), sau khi ngadm trong cac loai nhién liéu déu
c¢6 xu huéng tang khdi luong, véi mirc ting 16n
nhit 1a +0,0294%, tai thoi diém 12 tuan, khi
ngam trong B20.

Ta théy, mac du it c6 tdc dong dén cac
chi tiét cia HTPNL kiéu CR, nhung muc do
tuong thich vat liéu cia B10, B20 van thua kém
khi so sanh v6i BO. Do vay, can tiép tuc nghién
ctru, phat trién cac hé phu gia pht hop va nang
cao chat luong ciia B100 nham nang cao tinh
tuong thich vat li¢u cia B10, B20 cling nhu
biodiesel voi ty 1€ pha tron cao hon.«

Ngay nhan bai: 29/3/2024
Ngay phan bi¢n: 07/5/2024
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NGHIEN CU’U THU'C NGHIEM GIA CUONG XAC DINH DO TIN
CAY CHO DAN DONG PIEU KHIEN PHANH CONG TAC TREN XE
KAMAZ-5320

STUDY ON ACCELERATION TESTING TO DETERMINE THE RELIABILITY
OF PRINCIPLE AIR-COMPRESSED BRAKE SYSTEM ON KAMAZ-5320
TRUCK

Vii Ngoc Tuén
Vién Co khi Bong luc, Hoc vién Ky thuat Quan su

TOM TAT

Bai bdo trinh bay phwong phap thuc nghiém gia cwong va ung dung xac dinh do tin cdy cho
dan déng diéu khién phanh céng tac trén xe Kamaz-5320 véi gia thiét hé thong la khong cé kha
ndang sira chita, phuc hoi. Két qua nghién ciru xdc dinh dé tin cdy ciia hé thong ¢ thoi diém bt ky va
xdc dinh phan tir trong yéu trong hé thong (phan tir c6 xdc sudt hong cao nhdt ma sy hw hong cia
né sé gdy ra hw hong cia hé thong).

T khéa: Thuc nghiém gia cwong; D6 tin cdy; Phanh céng tae; Xdc sudt hong.
ABSTRACT

The article presents a test method for enhancing reliability assessment applied to the brake
control system of the Kamaz-5320 vehicle under the assumption of non-repairable system. The
study results determine the system reliability at any given time and identify critical components
within the system (components with the highest probability of failure, whose malfunction would
result in system failure).

Keywords: Acceleration test; Reliability; Brake control system; Probability of failure.

1. PAT VAN PE

Trong nganh cong nghiép 0 t6, viéc dam
bao do tin cdy cua cac hé thong lai va phanh
1a v6 cung quan trong dé dam bao an toan va
hiéu sudt cia xe. Pé dap tng nhu ciu ngay
cang ting vé do tin cdy trong thiét k& va san
xut néi chung, phuong phép thuc nghiém gia
cudng da trd thanh mot cong cu hitu ich dé xac

dinh va cai thién kha nang hoat dong lién tuc
ctia cac san pham. Bai bao tip trung vao viéc
ap dung phuong phap thuc nghiém gia cudong
dé xac dinh do tin cay cho dan dong diéu khién
hé théng phanh cong tac trén xe Kamaz-5320.
Diéu kién khao sat 1a 6 to khai thac & mién Béc
Viét Nam. So do két cAu hé thdng khao sat cho
trén Hinh 1.
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o

Hinh 1. Két cau mach diéu khién phanh céng tac
xe Kamaz-5320:
1. Bau phanh cau trude; 2. May nén khi;
3. Van 6n dinh dp suat; 4. Bé chong dong;
5, 9. Binh khi nén; 6. Van bdo vé 3 nga;
7. B diéu hoa liwc phanh; 8. Bau phanh cau giita;
9. Bau phanh cau sau; 10. Tong van phanh;
11. Van diéu hoa dp sudt.

2. XAY DUNG THU'C NGHIEM
2.1. Xéc dinh cac yéu to giy héng chinh

St dung phuong phap FTA [1], xac
dinh dugc céc hu hong chinh cta hé théng Xuét
hién 14 do cac chi tiét trong hé thong bi 6-xy
hoda, moéi, mon, 130 hoa. Cac nguyén nhan nay
chu yéu do cac yéu td tac dong: do 4m, nhiét
d0, tan suat hoat dong gay nén.

2.2. X4c dinh khong gian miu va ché d¢ thue
nghiém

2.2.1. Xdc dinh diéu ki¢n lam vi¢c binh thuwong

Theo [2], trung binh, xe Kamaz-5320
hoat dong & tdc do 40km/h véi tan suét dap
phanh 300 1an mdi 100km. Nhu vy, tan suat
dap phanh trung binh & diéu kién binh thuong
1a khoang 2 lan/phiit.
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2.2.2. Xdc dinh khéng gian mdu va ché d
thuc nghiém

Theo [3] va diéu kién thyc té, lya chon
t6i thiéu 03 ché do thuc nghiém, 20 mau/01
ché do. 03 ché do thuc nghiém theo 03 muc tai
dugc mo ta nhu Bang 1 bén dudi.

Bdng 1. Théng s6 chu trinh tin diéu khién phanh:

Tan suat Thoi gian (gidy)
hilgc lz‘lsrglgif/c Déng | Gitwr Nha .
phiit) phanh | phanh | phanh Neghi
4 2 1 0,2 11,8
2 5 2 1 0,2 8.8
6 2 1 0,2 6,8

2.3. Piéu kién xac dinh hé thong

Khi dap phanh hét hanh trinh, ap sut
khi nén tai cac bau phanh déu thip hon 0,6
MPa. Van 6n dinh ap sudt hong khi ap suét dau
ra ctia van thap hon 0,6 MPa, dong thoi ap suét
dau vao ctia van bang véi ap sudt may nén khi
va dat gia tri khong nhé hon 0,6 MPa.

2.4. Xay dung budng thyue nghiém

2.4.1. H¢ thong va thiét bi thue nghigm

Hinh 2. So dé hé théng thuc nghiém

Hé théng thuc nghiém dugc mo tad &
Hinh 2, gdm 05 thanh phan: Sa ban hé thong
phanh, thiét bi van hanh va tao tai. Budng thuc
nghiém gia cuong dugc xay dung nhu ¢ Hinh 2.
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2.4.2. Quy trinh thuc nghiém

Thue hién 1an luot : Thiét 1ap diéu kién
tai gém nhiét do, do 4m, tin suét dap phanh;
Chay h¢ théng, thyc hién phanh t61 khi mach
phanh hong; Dimg hé thdng, bao dudng, sira
chita; Khi hé théng chua du 20 lan hong, vé
budc 2. Nguoc lai, dat muac tai va vé bude 1.

3.THU THAP VA XU LY KET QUA THU'C
NGHIEM

3.1. Xac dinh phan bo dir li¢u thye nghiém
Trong thuc nghiém nay, tit ca 20 mau
thuc nghiém da dugc thur & ba ché d6 tai cho toi

khi xuét hién hu hong.

Bang 2. Vi du dir liéu thuc nghiém ¢ cac ché dg tai

Thoi gian dén hong (gio)
STT | Ché @ tai | Ché dd tai = Ché do tai
1) 2) A3
1 5,0 4,8 4,6
2 14,3 4,9 57
20 73,9 4,9 7,6

Bdng 3. Gid tri Log Likelihood cho cdc kiéu phan
bé xdc sudt theo dit liéu thuc nghiém

Ch??\b Chuin | Mi | Logarit | Weibull
(1) 92,37 | -88,15 | -87,86 | -87,22
2) 91,74 | -87,26 | -87,69 | -85,13
3) -93,14 | -89,25 | -87,32 | -86,45

Dit liéu vé thoi gian dén hong (Time to
failure — TTF) thu dugc tur thuc nghiém duoc
trinh bay trong Bang 2. Sir dung ham scipy.
stats.fit [4] trong thu vién SciPy v1.10 cua
Python x4c dinh cac thong sé co ban ciua mdi

phan bd sao cho phan b d6 mé ta gan nhét véi
b6 dir lidu da cho. Dong thoi, tinh gia tri hé s6
tuong quan logarit cho tirng kiéu phan b (Bang
3). Co thé thay, ddi voi dir liéu thu dugc ¢ ca
ba ché d6 tai, phan bd phi hop nhit (voi gia tri
log Log Likelihood [5] 16n nhit) déu la phan
bd Weibull. Udc lugng tham s6 ti 16 T va tham
s6 hinh dang b voi khoang tin cdy 95% cho cac
phan bé Weibull ¢ timg ché do tai. Quan sat
dinh tinh vé sy phil hop cuia dir liéu thong ké va
phan bb phu hop duge cho trén Hinh 3 va hinh

Hinh 3. Phdn b6 Weibull wéc lwong (dwong fit 1)
va thong ké dir liéu thwe nghiém ¢ ché dg (1)

Hinh 4. Phdn b6 Weibull wéc lwong (dwong fit 2)
va thong ké dir li¢u thuc nghiém o che do (2)

3.2. X4c dinh quan hé tudi tho — yéu to tac dong

bit TTF, 1a thoi gian dén hong cta hé
thong tai cheé d¢ tai (i), c6 mo ta phan bo nhu
sau:

TTF, ~ Weibull(T ; b) (1)

Theo phan 16n cac nghién ctru [5], phan
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bd Weibull c6 tham s hinh dang b ¢6 thé xem
nhu khong d6i theo yéu t6 tac dong v6i khoang
tin cdy 95%. Piéu nay ciing d& thiy trong két
quéa ude luong tai cac ché do thuc nghiém khac
nhau. Liic ndy, thoi gian dén hong ctia hé thong
chi con phu thudc vao tham s6 ti 16 T ([3]). Sur
dung ham scipy.optimize.curve_fit [4] trong thu
vién SciPy v1.10 cua Python dé udc luong K va
n. Gia tri udc lugng véi khodng tin cdy 95%.

T =K.V (2)

Trong d6: V, — Tan suat dap phanh tai
ché do thuc nghiém thtr 1 (s6 1an/phut);
K, n — Céc tham s6 can udc lugng.

3.3. Uéc lwong dd tin ciy

Tur gia tri K va 1) da udc luong O trén,
thay vao phuong trinh (2), ta xac dinh dugc
tham s ti 16 T = 2554 cho thong ké thoi gian
dén hong & diéu kién hoat dong binh thuong (V
= 2 lan/phut). Boi tham s6 hinh dang 1a khong
d6i theo yéu tb tac dong voi khoang tin ciy
95%, gia tri tham s6 hinh dang duoc lay bang
trung binh cac gia tri udc lugng & cac ché do tai
khéac nhau b = 1,21. Tu day, ta xac dinh duoc
do tin cay cua hé théng tai mot sd thoi diém. Dd
thi mé ta thay doi do tin cdy theo thoi gian cho
trén Hinh 5.

Hinh 5. Sw suy giam cua do tin cdy mach dan dong
diéu khién phanh cong tac trén xe Kamaz-5320 theo
tinh todn Iy thuyét va theo thiec nghiém

4. KET LUAN

Tir két qua nghién ciru cia bai bao, co
thé rat ra mot sd két luan nhu sau: i xac dinh
duoc ché do thuc nghiém; xay dung duoc h¢
thong trang thiét bi thir nghiém phép khao sat
céc ché do hoat dong cua toan bd hé théng va
phan tir twong ty trén xe Kamaz-5320 thyc;
hé théng cac cam bién, bd thu thap dir ligu,
may tinh cho phép do, ghi xtr 1y két qua thu
nghiém lién tuc trong sudt thoi gian tién hanh
thr nghiém. Trén co s¢ cac trang thiét bi do,
cong trinh da thuc nghiém thanh céng dbi véi
mach din dong diéu khién phanh cong tac trén
xe Kamaz-5320. Cac két qua thyc nghiém dugc
xtr 1y bang cic cong cu co san cua Python/
SciPy dé uée lugng dugc ham d¢ tin cdy cua hé¢
thdng. Két qua nghién ctru 1a tai liéu tham khao
¢0 gia tri cho cac cong trinh lién quan, dac biét
1a ddi véi cac san pham, hé thdng c6 kha ning
stra chita, phuc hoi. <
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DOANH NGHIEP - D

LILAMA 10 Lip dat thanh cong Rotor may phat tai
du an dién Nhon Trach 4

gay 24 thang 4 nam 2024, Doi cong
Ntrinh dién Nhon Trach 3 va 4 thudc
Cong ty C6 phan LILAMA 10 lip dat
thanh cong Rotor may phat tai Nha may Dién
Nhon Trach 4, nam trong Khu Céng nghiép

C)ng K¢éo, huyén Nhon Trach, tinh Déng Nai.

Cac ky swva cong nhan lanh nghe cua LILAMA 10
dang kiém tra lan cudi cdc diéu kién dé ldap Rotor

mady phat vao vi tri.

Ong Pinh An Thuyén - Chi huy truong
Dai cong trinh dién Nhon Trach 3 va 4 thudc
Cong ty C6 phan LILAMA 10 cho biét: May
phat dién Nha may Dién Nhon Trach 4 do
OEM GE cung cép, mi hiéu W88, xuit x Ba
Lan, c6 cong suat 892 MVA, trong luong 453,6
tan. May phat dai: 11,89 m, chiéu rong: 4,86m,
chiéu cao: 4,92m di duoc Téng cong ty Lap
may Viét Nam - CTCP va Cong ty Co phan
LILAMA 10 phdi hop cing chu dau tu lap dat
thanh cong vao ngay 28 thang 12 nam 2023,
trong do, Rotor may phat lip dat thanh cong
ngay 24/4 vira qua c6 cong suat 750 MW, trong
luong 91,6 tin, Rotor may phat dai 16,66 m.

) w—— '
 S—

Mat cat vi tri Rotor mdy phat sau khi da ldp dat
thanh cong.

Viée lap dat thanh cong roto may phat
danh diu mot budc tién quan trong trong tién
d6 cua du an, gop phan quan trong nham dam
bao tién d6 phat dién thuong mai (COD) Nha
may Dién Nhon Trach 4 vao quy 11/2025.

Dy an Nha may bién Nhon Trach 3 va
4 tai huyén Nhon Trach, tinh Déng Nai la du
an quan trong quoc gia, cong suat 1.500 MW,
v6i tong mirc dau tu 1,4 ty USD. Theo ké hoach
thang 5 nay, Nha may DPién Nhon Trach 3 s€
chay thir nghiém va du kién phat dién thuong
mai vao ngay 15/11/2024. Con Nha may Di¢n
Nhon Trach 4 s& phat dién thuong mai vao
ngay 15/5/2025.

Du kién khi di vao hoat dong s¢€ bo sung
khoang 9 ty kWh dién/ndm cho hé thong dién
quéc gia. Nha may thudc Quy hoach Pién VII
dugc Chinh phu giao cho Tong cong ty Dién
lue Dau khi Viét Nam (PV Power) lam chu dau
tu, Samsung C&T Corporation va Tong cong
ty Lap may Viét Nam - CTCP 13 2 don vi trong
Lién danh tong thiu. LILAMA 10 1a mot don
vi thanh vién cua Tong cong ty Lap may Viét
Nam — CTCP, v6i pham vi cong viéc lép dat trai
rong khip cac vi tri mit bang tai dy an.
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