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BO GIAO DUC VA PAO TAO
TRUONG PH BACH KHOA HA NOI

Tén chwong trinh:

Name of program:
Trinh d¢ dao tao:
Education level:
Nganh dao tao:
Major:

Ma nganh:
Program codes:

Thoi gian dao tao:

Duration:
Bing tot nghiép:
Degrees:

Khoi lwong kién
thirc toan khoa:
Credits in total:

(Ban hanh tai Quyét dinh s

CONG HOA XA HQI CHU NGHIA VIET NAM
Déc 1ap - Tu do - Hanh phic

CHUONG TRINH PAO TAO
CU NHAN
Education Program
Bachelor

Khoa hoc va K¥ thuat Vat li¢u
Materials Science and Engineering
Cur nhan

Bachelor

K¥ thuat vat li¢u

Materials Engineering

7520309 (Cr nhan)

7520309 (Bachelor)

5,5 nam

5,5 years

Cu nhan Ky thuat vat li¢u
Bachelor in Materials Engineering

132 tin chi
132 credits
nam

/QD-DHBK-DT ngay thang

cua Hi¢u trudng Truong Pai hoc Bach khoa Ha Noi)

1. Muc tiéu chwong trinh dao tao (Program Goals)
Sinh vién tot nghi¢p tur chuong trinh Ctr nhan Khoa hoc va Ky thuat vat liéu:

Graduates from the Bachelor of Malerials’ Science and Engineering program:

1.1. Co kién thuc co sd k¥ thuat va kién thire chuyén mon virng chac, ¢6 k¥ nang thuc
hanh nghé nghiép, du nang lyc tham gia giai quyét cac van dé lién quan dén thiét
ké, ché tao trong linh vuc Khoa hoc va K¥ thuat vat liéu, Luyén kim va Cong nghé
vat liéu.

Having a good knowledge in basic engineering and major, practical skills in professional
careers, and capacity to participate in solving issues related to design and fabrication in
the field of Mate{fials Science and Engineering, Metallurgy and Materials Technology.

1.2. C6 k¥ nang nghe nghiép va k¥ nang ca nhan, c6 kha nang hoc tap ¢ trinh do cao,
kha ning tu hoc dé thich tng voi sy phat trién khong nging ctia khoa hoc va cong
nghé va c6 kha nang hoc tap sudt doi.

Having professional and personal skills, ability to study at a high level, the ability to self-

study to adapt to the continuous development of science and technology and be capable
of lifelong learning.



1.3. C6 k¥ ning giao tiép ngoai ngir va 1am viéc nhoém du dé lam viée trong moi trudng
lién nganh, da vin hoa, da quc gia.
Have a good skill of English communication and teamwork so that to work in an
interdisciplinary, multicultural and multinational environment.

1.4. C6 nang lyc hinh thanh y tudng, tham gia thiét ke, thuc hién va van hanh céc hé
thdng trong doanh nghiép va xa hoi.
Have ability of conceiving ideas, design, implementing and operating the systems in a
company and society.

2. Chuén diu ra ciia chwong trinh dio tao (Program Learning Outcomes)

2.1. Kién thirc co s¢ chuyén mon rong va viing chic dé thich ing t6t v6i nhitng cong viée
pht hop véi nganh hoc, chu trong kha nang ap dung kién thire co so va ¢t 161 nganh
hoc két hop kha nang sir dung cong cu hién dai dé tham gia thiét ké, xay dung cac
hé thdng/qua trinh/san phdm céng nghé k§ thuat:

Having a wide and good knowledge in professional background to well adapt to the jobs
that are suitable for the major, focusing on the ability to apply the basic knowledge and
core of the major combined with the ability of using modern tools to participate in designing
and constructing the systems / processes / technical products.

- Kha ning hiéu biét va ap dung kién thirc co s toan, vat Iy va hiéu biét co ban vé
hoéa hoc, cong ngh¢ thong tin.

Ability to understand and apply basic knowledge of mathematic, physic, chemistry and
informatics technology.

- Kha ning hiéu biét va ap dung kién thirc co so ciia nganh hoc dé xac dinh, phan tich
va giai quyét cac van dé vé Khoa hoc va K§ thuat vat liéu;

Ability to understand and apply basic knowledge of the major to identify, analyze and solve
the issues in Material Science and Engineering.

- Kha nang ap dung kién thuc cbt 151 cua nganh hoc Khoa hoc va Ky thuat vat li¢u
va cac cong cu hién dai dé thu thap, phan tich dir liéu, tham gia thiét ké va danh gia
céc giai phap ky thuat, van hanh cac day chuyén san xut c6 ung dung k¥ thuat va
cong nghé cao;

Ability to apply the core knowledge of Materials Science and Engineering and modern tools
to collect, analyze data, participate in the design and evaluation of technical solutions,
operate the production lines with high engineering and technology.

- Co6 kha nang ap dung céc kién thirc c6t 16i ctia nganh hoc Khoa hoc va Ky thuat vat
lidu dé thuc hién, phan tich va giai quyét mot van dé cu thé.

Be able to apply the core knowledge of the Materials Science and Engineering major to
implement, analyze and solve some specific problems.

2.2. K§ nang chuyén nghiép va pham chat ca nhan can thiét dé thanh cong trong nghé
nghiép:

Professional skills and personal qualities needed to succeed in the career.
- C6 kha ning lap luan phan tich, phat hién va giai quyét vin dé ky thuat
Ability to logically discuss, detect and solve technical problems
- C6 kha ning hiéu biét, dé tu duy mot cach hé thong
Ability to understand for systematically thinking
- Tinh ndng dong, nghiém tic va kién tri
Active, serious and persistent manner



2.3.

24.

2.5.

Kha nang thtr nghiém, nghién ctru va kham pha tri thirc
Ability to experimental implementation, research and knowledge exploration.

Pao durc va trach nhiém nghé nghiép.

Ethics and professional responsibilities

Hiéu biét cac van dé duong dai va y thirc hoc sudt doi.

Understanding current issues and lifelong learning awareness

K¥ ning xa hoi can thiét dé 1am viéc hiéu qua trong nhom va trong méi truong
qudc té:

Social skills needed to work effectively in teams and in an international environment:

K§ nang hop tac, to chirc va 1am viéc theo nhém

Cooperative, organizational and teamwork skills

K¥ ning giao tiép hiéu qua thong qua viét, thuyét trinh, thao luan, sir dung hiéu qua
cac cong cu va phuong tién hién dai.

Effective communication skills through writing, presentation, discussion, effective use of
modern tools and media

K¥ ning sir dung tiéng Anh hiéu qua trong cong viéc, dat diém TOEIC 500 tro 1én.
Effectively using English for working, equivalent to above 500 TOEIC score

Ning lyc tham gia thiét ké, xdy dung hé thong/san pham/giai phap k¥ thuat thudc
linh vue Khoa hoc va K§ thuat vat liéu trong boi canh kinh té, xa hoi va moi
truong:

Ability to participate in designing, building systems / products / technical solutions in the
field of Material Science and Engineering in the economic, social and environmental
context

Nhén thirc vé mbi lién hé mat thiét va anh hudng cua giai phap ky thuat véi cac yéu
t6 kinh té, x3 hoi va méi trudng trong thé gidi toan cau hoa

Awareness on the close connection and influence of technical solutions to economic, social
and environmental factors in a globalized world

Ning lyc nhan biét van dé va hinh thanh y tuong giai phap ky thuat, kha nang tham
gia xay dung du an

Ability to identify problems and conceive technical solutions and the ability to participate
in project development

Ning luc tham gia thiét ké hé théng/qué trinh/san pham/giai phap k¥ thuat

Ability to participate in designing systems / processes / products / technical solutions
Ning luc tham gia thyc thi/ché tao/trién khai hé théng/qua trinh/san pham/giai phap
ky thuat.

Ability to participate in implementing / manufacturing / deploying systems / processes /
products / technical solutions

Pham chét chinh tri, ¥ thirc phuc vu nhan dan, c6 stc khoé, dap tng yéu cau xay
dung va bao vé T6 qudc:

Political qualities, awareness of service to the people, having a good health for meeting
the requirements of building and defending the country

Co trinh d6 1y luén chinh tri theo chuong trinh quy dinh chung ciia B§ Gido duc va
Dao tao.

Having ability of political reasoning consistent with the general program of the Ministry
of Education and Training



- C6 chung chi Giao duc thé chat va chimg chi Gido duc qudc phong - an ninh theo
chuong trinh quy dinh chung cia B Gido duc va Pao tao.
Having the certificates of physical education and military education with the general
program of the Ministry of Education and Training.

3. N§i dung chwong trinh (Program Content)

3.1 Ciu triic chung ciia chwong trinh dao tao (General Program Structure)

(Bachelor thesis)

BAC CU NHAN
Khoi kién thire Tin chi Ghi chua
(Professional component) (Credit) (Note)
Giao duc dai cwong 57
(General Education)
Toén va khoa hoc co ban 1 Thiét ké ph hop theo nhém nganh dao tao
(Mathematics and basic sciences) (Major oriented)
Ly luan chinh tri
Phap luat dai cuong 13
L d politi . S oA
(Law and politics) Theo quy dinh cua B GD&DPT
GDTC/GD QP-AN (in accordance with regulations of Vietnam Ministry of
(Physical Education/ Military Education and Training)
Education) -
Military Education is for
Vietnamese student only.
Tiéng Anh 6 Gom 2 hoc phan Tiéng Anh co ban
(English) (02 basic English courses)
Giao duc chuyén nghi¢p 81
(Professional Education)
Co so va cbt 161 nganh 48 (+2) Bao gdm tir 1+3 dd an thiét ké, ché tao/trién khai.
(Basic and Core of Engineering) (conmsist of at least 1+3 projects)
Gom hai phan kién thirc bat budc:
) i - Kién thirc bd tro vé xa hoi, khoi nghi€p va cac ky
Kién thirc bo tro nang khac (6TC);
(Soft skills) 9 - Technical Writing and Presentation (3TC).
Include of 02 compulsory modules:
- Social/Start-up/other skill (6 credits),
- Technical Writing and Presentation (3 credits).
Khoi kién thitc Ty chon theo mddun tao diéu kién cho
Tu chon theo mddun 16 (£2) sinh vién hoc ti€p can theo mot linh vye tng dung.
(Elective Module) Elective module provides specialized knowledge oriented
towards different concentrations.
Thuc tap ky thuat 2 Thuec hién tai co s& cong nghiép
Pd an cir nhan 6 - SV ding ky thyc hién D6 an cir nhan néu mubn

ra trudng voi bang cir nhan k¥ thuat.




- SV tir K62-K64 hoc 1én KS thi khong phai lam
DATN cir nhan

Tong cong chuong trinh |, 4, (o e 732 credits)

cir nhan (Total)

3.2 Danh muc hoc phan va ké hoach hoc tip chudn (Course list & Schedule)

KHOI KY HQC
TT | MA SO TEN HQC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 5|67 10|11
(Credit)
BAC CU NHAN
Ly luén chinh trj + Phap luét dai cwong
o 13
(Laws and politics)
Nhitng NLCB cua CN
Mac-Lénin [
! SSHI110 (Fundamental Principles of 2(2-1-0-4)
Marxism-Leninism I)
Nhitng NLCB cua CN
Mac-Lénin I1
2 | SSHII20 (Fundamental Principles of 3(2-1-0-6)
Marxism-Leninism 11)
Tu tuéng HS Chi Minh
3 | SSH1050 (Ho-Chi-Minh’s Thought) 2(2-0-0-4)
Puong 161 CM cua Pang
CSVN
4 | SSH1130 | (Revolution Policy of 3(2-1-0-6)
Vietnamese Communist
Party)
Phap luat dai cuong
5 | EM1170 (General Law) 2(2-0-0-4)
Giao duc thé chit (Physical Education) 5
Ly luan thé duc thé thao
6 | PE1014 (Theory in Sport) 1(0-0-2-0)
Boi 161
7 | PE1024 (Swimming) 1(0-0-2-0)
Tu chon thé duc 1
8 Egncglon (Elective course 1) 1(0-0-2-0)
9 | danh muyc Tu chgn thé duc 2 1(0-0-2-0)
) (Elective course 2)
(Elective Ty chon thé duc 3
10| courses) (E'lecti\'/e course 3) 1(0-0-2-0)
Gido duc Quoc phong - An ninh (165 tiet)
(Military Education
Duong 16i quan sy cua
bang
1T | MIL1110 | (Vietnam Communist 0(3-0-0-6)
Party’s Direction on the
National Defense)
Cong tac quoc phong, an
ninh
12 | MIL1120 (Introduction to the 0(3-0-0-6)
National Defense)




KHOI KY HQC
TT | MASO TEN HOC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 112l13lals]eln
(Credit)
QS chung yé chién t}luét,
k¥ thuét ban sung tiéu
13 | MIL1130 | lién AK (CKC) 0(3-2-0-8)
(General Military
Education)
Tiéng Anh (English) 6
14 | FL1100 | Tiéng Anh I (English I) 3(0-6-0-6) 3
15 | FL1101 Tiéng Anh II (English 1I) 3(0-6-0-6) 3
Khdi kién thirc Toan va Khoa hoc co ban 32
(Mathematics and basic sciences)
16 | MI1112 Giai tich I (Calculus I) 3(2-2-0-6) 3
17 | MI1121 Giai tich II (Calculus II) 3(2-2-0-6) 3
18 | MI1131 Giai tich U1 (Calculus ITI) | 3(2-2-0-6) 3
19 | MI1142 Dai sb (4igebra) 3(2-2-0-6) 3
Phuong phap tinh va
matlab
20 | MI2110 (Numerical methods & 3(2-0-2-6) 3
MATLAB)
Vat ly dai cuong I 1
21 | PHI111 (Physics 1) 2(2-0-1-4) 2
Vit 1y dai cuong 11
22 | PH1120 (Physics 1) 3(2-1-1-6) 3
Vit 1y dai cuong 111
23 | PH1130 (Physics I1I) 2(2-0-1-4) 2
Tin hoc dai cuong
24 | IT1140 (Introduction to Computer 4(3-1-1-8) 4
Science)
Hoa hoc
25 | CH1017 (Chemistry) 3(2-1-1-6) 3
Db hoa ky thuat
26 | ME2011 (Engineering Graphics 1) 3(3-1-0-6) 3
Co s6 va cot 16i nganh (Basic and Core of 48
Engineering)
Co s6 va cot 16i nganh chung (Basic and 38
General Core of Engineering)
Nhap mén KH&KT vat
liéu
MSE1010 | > -0-0-
27 (Introduction to materials 2(2-0-0-4) 2
science and engineering)
MSE2012 Ky thuat dién
28 (EE2010) (Introduction to 3(2-1-1-6) 3
Electrical Engineering)
Khoa hoc vat liéu dai
cuong Ry
29 | MSE2013 (Fundametal of Materials 2(2-1-0-4) 2
Science)
Su hinh thanh t6 chuc té
vi vat liéu
30 | MSE2023 (Microstructural 3(3-0-1-6) 3
evolution in Materials)




KHOI KY HQC
TT | MASO TEN HOC PHAN LUQNG (Semester)

(No.) | (Course ID) (Course Name) (Tin chi) 112l13lals]eln
(Credit)

Nhiét dong hoc vat licu
31 | MSE2020 | (Thermodynamics of 3(2-2-0-6) 3
Materials)

Hoba hoc chat ran

32| MSE2040 | ¢ i1 State Chemistry)

3(3-0-1-6) 3

Phuong phap tinh toan
vat liéu

33 | MSE2025 | (Computational Methods | 2(2-1-0-4) 2
for Materials Scientists
and Engineers)

Céc phuong phap kiém
tra va danh gia vat liéu
34 | MSE3030 | (Materials 3(3-0-1-6) 3
characterization and
testing)

Tinh chat quang, dién, tur
cua vat liéu

35 | MSE3025 | (Electronic, optical and 3(3-0-1-6) 3
magnetic properties of
Materials)

Cac qua trinh trong ky
thuat vat liéu

(Materials Processing in
materials)

36 | MSE3031 3(2-2-0-6) 3

Hanh vi co nhiét cia vat
ligu
(ThermoMechanical
Behaviour of Materials)

37 | MSE3401 3(2-2-0-6) 3

Do an: Lya chon vt liéu
38 | MSE3113 | (Materials Selection 2(0-4-0-4) 2
Project)

Mo hinh hoa va mé
phéng vit li€u
(Introduction to Modeling
and Simulation)

39 | MSE3141 2(2-1-0-4) 2

Thi nghiém I

40 | MSE2060 (Lab 1)

2(0-0-4-4) 2

Thi nghiém II

41 | MSE3019 (Lab 2)

2(0-0-4-4) 2

Co s& va cbt 16i nganh theo dinh huéng

(Basic and modul Core of Engineering) 10

Modul 1: C6t 16i theo dinh hwéng Cong
nghé vat liéu (Modul 1: Core of Materials 10
Technology)

K¥ thuat moi truong
trong cong nghiép
(Environmental
Engineering in Industry)

42 | MSE3061 2(2-0-0-4) 2

Vat liéu ky thuat

43 | MSE3071 (Engineering Materials) 2(2-1-0-4) 2

44 | MSE3082 | Thiét ké chi tiét may 2(2-1-0-4) 2




KHOI KY HQC
TT | MASO TEN HOC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 5067 10|11
(Credit)
(Machine Element
Design)
Cong nghé tao hinh vat
45 | MSE3027 | 10 | 22-1-0-4) 2
(Forming processing in
materials)
46 | MsE3028 | Luyén kim vatly 2(2-1-0-4) 2
(Physical metallurgy)
Modul 2: Cot 16i theo dinh hwéng Vit lidu
tién tién va CAu tric nano (Modul 2: Core 10
of Advanced Materials and nanostructured)
Vit li€u nano
47 | MSE3122 | (Nanostructured 3(2-2-0-6) 3
materials)
Cong nghé vét ligu cau
triic nano
48 | MSE3131 | (Nanostructured 3(2-1-1-6) 3
materials processing
technology)
Cong nghé vat li€u tién
tién
49 | MSE3151 (Advanced Materials 2(2-0-0-4) 2
Processing)
Tinh nang vét liéu trong
cac moi truong dac biét
S0 | MSE3161 (Materials for extreme 2(2-0-0-4) 2
conditions)
Modul 3: Cot 16i theo dinh hwéng Vit lidu
Polyme (Modul 3: Core of Polyme 10
Materials)
Héa hitu co
51 | CH3220 (Organic chemistry) 4(4-1-0-8) 4
Hoéa ly
52 | CH3050 (Physico-chemistry) 2(2-1-0-4) 2
Hoa phéan tich
>3 | CH3330 (Analytical chemistry) 2(2-1-0-4) 2
Thi nghiém hoéa phan tich
54 | CH3340 | (Analytical chemistry 2(0-0-4-8) 2
experiment)
Modul 4: Cot 16i theo dinh hwéng Vit lidu
dién tir va Quang tir (Modul 4: Core of 10
electronic Materials and Optical)
Tinh chat dién tir cua vat
55 | MSE3181 | €U 2(2-1-0-4) 2
(Electronic properties of
materials)
Vit liéu dién ti va linh
56 | MSE3182 | Kién 2(2-1-0-4) 2
(Electronic materials and
devices)




KHOI KY HQC
TT | MASO TEN HOC PHAN LUQNG (Semester)

(No.) | (Course ID) (Course Name) (Tin chi) 112l13lals]eln
(Credit)

Vit liéu hiru co va sinh
57 | MSE3183 | Mo° 2(2-1-0-4) 2
(Organic and biological
materials)

Vat li€u cho nang luong
58 MSE3184 (Materialsfor Energy 2(2-1-0-4) 2
Solution)

Nhép mén cong nghé ché
tao ban dan
59 | MSE3185 | (Introduction to 2(2-1-0-4) 2

semiconductor
technology)

Kién thirc bd tro (Soft skills) 9

Quan tri hoc dai cuong
60 | EM1010 | (Introduction to 2(2-1-0-4) 2
Management)

Van hoa kinh doanh va
tinh than khoi nghiép
(Business Culture and
Entrepreneurship)

61 | EM1180 2(2-1-0-4) 2

Tam 1y hoc tng dung

62 | ED3230 (Applied Psychology)

2(1-2-0-4)

K¥ ning mém (Soft

63 | ED3220 Skills)

2(1-2-0-4)

Tu duy céng nghé va
thiét ké ky thuat

64 | ET3262 (Technology and 2(1-2-0-4)
Technical Design
Thinking)

Thiét ké m¥ thuat cong
65 | TEX3123 | nghiép 2(1-2-0-4)
(Industrial Design)

Technical Writing and

66 | MSE2024 Presentation

3(2-2-0-6)

Tuw chon theo dinh hwéng irng dung (chon
theo mé dun) (Elective Module)

Mo dun 1.1: Ky thudt gang thép

(Module 1.1: Iron and Steel Making) 16

67 | MSE4101 | Luyén thép

(Steelmaking) 3(3-0-0-6) 3

Luyén gang 16 cao
68 | MSE4111 | (Blast furnace 3(2-1-1-6) 3
ironmaking)

Tinh luyén va duc phoéi
thép

(Refining and steel
casting)

69 | MSE4122 3(2-1-1-6) 3

Luyén kim phi coc
70 | MSE4132 | (Alternative Ironmaking | 3(2-1-1-6) 3
Routes)




KHOI KY HQC
TT | MASO TEN HOC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 5067 10|11
(Credit)
Xtr Iy & tai ché chat thai
trong luyén kim
71 | MSE4141 (Waste Treatment and 2(2-0-0-4) 2
Utilization in Metallurgy)
D an CN&TB luyén
gang thép
72 | MSE4152 (Academic project on 2(0-4-0-4) 2
Iron and steelmaking)
M6 dun 1.2: Co hoc vit liéu va cong nghé
tao hinh 16
(Module 1.2: Materials mechanics and
metal forming)
Ly thuyét bién dang tao
73 | MSE4199 | hinh 3(2-1-1-4) 3
(Metal forming Therory)
Thiét bi gia cong tao hinh
vat liéu
74 | MSE4219 (Metal forming 3(3-0-0-6) 3
Eczuipment)
bo an CN&TB
75 | MSE4229 (Project) 2(0-4-0-4) 2
Tu dong hoa qua trinh
san xuat
76 | MSE4239 (Manufactured process 2(2-0-0-4) 2
Automation)
Cong nghé tao hinh tim
77 | MSE4259 | (Sheet metal forming 3(2-1-0-6) 3
technology)
Cong nghé tao hinh khéi
78 | MSE4269 | (Bulk metal forming 3(2-1-1-6) 3
technology)
Mo dun 1.3: Vit ligu va Cong nghé duc
(Module 1.3: Materials and Foundry 16
Technology) ]
Chuyén dé nghién ctru
79 | MSE4302 (Casting design Project) 2(0-2-2-4) 2
Hop kim va cong nghé
nau luyén
80 | MSE4312 (Alloys and melting 3(2-1-1-6) 3
technology)
Cac phuong phap lam
81 | MSE4322 | khudén 2(2-0-1-4) 2
(Moulding methods)
Co s0 k¥ thuat dac
82 | MSE4332 | (Fundamentals of foundry | 3(3-0-1-6) 3
engineering)
Su hinh thanh t6 chtc
hop kim
83 | MSE4342 (Structure formation of 2(2-0-1-4) 2
alloys)
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KHOI KY HQC
TT | MASO TEN HOC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 5067 10|11
(Credit)
Xt 1y s6 lidu va quy
hoach thyc nghi€ém
84 | MSE4362 (Design and analysis of 2(2-1-0-4) 2
experiments)
K¥ thuat mé phong s6
dac
85 | MSE4372 (Casting simulation 2(2-1-0-4) 2
technique)
Mo dun 1.4: Vit ligu mau va Compozit
(Module 1.4: Non-Ferrous Metal Materials 16
& Composite)
Co s¢ Iy thuyét luyén kim
86 | MSE4401 | mau (Introduction of 3(3-0-1-6) 3
Non-ferrous metallurgy)
Luyén kim mau nédng
87 | MSE4412 | (Extractive of Heavy non- | 2(2-0-1-6) 2
ferrous metals)
Luyén kim mau nhe
38 | MSE4423 Z(Extractive metallurgy of 2(2-0-1-6) )
ight metals)
Luyén kim bot
89 | MSE4431 (Powder metallurgy) 3(3-0-1-6) 3
D6 4n mon hoc
90 | MSE4442 | (Design project) 2(0-2-2-4) 2
Chuén bj liéu cho luyén
kim
91 | MSE4452 | (Raw Materials 2(2-1-0-4) 2
Preparation for
Extractive Metallurgy)
Vit liéu compozit
92 | MSE4453 (Composite mpaterials) 2(2-0-1-6) 2
M6 dun 1.5: Vit liéu hoc, xir Iy nhiét va bé
mt 16
(Module 1.5: Materials Science, Heat and
Surface Treatment)
Cong nghé va thiét bi
nhiét luyén
93 | MSE4502 | (Heat treatment 3(2-1-1-6) 3
technology and
equipments)
Cong nghé xur 1y bé mit
94 | MSE4512 | (Surface Treatment 3(2-1-1-6) 3
Technology)
An mon va bao vé kim
loai
95 | MSE4522 (Corrosion and materials 3(2-1-1-6) 3
protection)
96 | MSE4532 | Hop kim hé sit 3(3-0-0-6) 3
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KHOI KY HQC
TT | MASO TEN HOC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 5067 10|11
(Credit)
(Ferrous alloy)
Hop kim phi sat
97 | MSE4542 (Non-ferrous alloys) 2(2-1-0-4) 2
Do an thiét ké xuong
nhiét luyén
98 | MSE4552 | (Course Project on 2(0-4-0-4) 2
Designing Heat
Treatment Workshop)
M0 dun 2.1: Vit liéu tién tién va cdu tricc
nano 16
(Module 2.1: Advanced materials and
nanostructured)
KH & KT vat li¢u y sinh
99 | MSE4601 | (Biomaterials Science 3(2-2-0-6) 3
and Engineering)
Vit li€u nang lugng sach
100 | MSE4611 (Clean energy materials) 2(2-0-0-4) 2
Vit liéu compozit
101 | MSE4621 (Composite Materials) 3(2-2-0-6) 3
Vit liéu nano trong hang
khong va van tai
102 | MSE4631 | (Nano materials for 3(2-2-0-6) 3
aerospace &
automobiles)
Cong nghé bé mat va
mang mong 5.0
103 | MSE4641 (Surface and thin film 3(2-2-0-6) 3
technology)
Vat liéu vo dinh hinh
104 | MSE4651 (Amorphous Materials) 2(2-1-0-4) 2
M6 dun 3.1: Vit liéu Polyme 16
(Module 3.1: Polyme Materials)
Cong nghé vét liéu
polyme — compozit e
105 | MSE4701 (Polymer-Composite 3(3-0-1-6) 3
materials processing)
Hoéa hoc cac chat tao
mang va son e
106 | MSE4711 (Paint and coating 3(3-0-1-6) 3
chemistry)
Cong nghé cao su
107 | MSE4721 (Rubber Processing) 3(3-0-1-6) 3
May va thiét bi gia cong
nhua nhiét déo
108 | MSE4731 | (Equipment for 3(3-0-1-6) 3
thermoplastic resin
processing)
109 | MSE4741 | KY thudtsanxudtehat = 4y 4 4 ) 4

déo
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TT
(No.)

MA SO
(Course ID)

TEN HQC PHAN
(Course Name)

KHOI
LUONG
(Tin chi)

(Credit)

KY HQC
(Semester)

51617

10

11

(Plastic manufacture
engineering)

Mo dun 4.1: Vit ligu dién tir va quang tir
(Module 4.1: Opto-electronic and photonic
materials)

16

110

MSE4801

Vit 1y va Vit li€u cua ban
dan

(Semiconductor physics
and materials)

3(2-2-0-6)

111

MSEA4812

Vit liéu va linh kién
quang dién tir va quang tu
(Opto-electronic and
photonic materials and
devices)

3(2-2-0-6)

112

MSE4821

Cong nghé ché tao vat
liéu va linh kién dién t&r
nano

(Fabrication of
nanomaterials and
nanoelectronic devices)

2(2-1-0-4)

113

MSE4831

Thiét ké va ché tao linh
kién vi co dién tu
(Micro-
ElectroMechanical
Systems)

2(2-1-0-4)

114

MSE4841

Tur hoc va vat ligu tur
(Magnetism and magnetic
materials)

2(2-1-0-4)

115

MSE4851

M0 phong linh kién dién
tir va quang dién tu
(Electronic and
optoelectronic devices

simulation)

2(2-1-0-4)

116

MSE4861

Thyec tap ché tao vat liéu
va linh kién dién t&r nano
(Work Lab on energy

biomedical materials)

2(2-1-0-4)

Mo dun 4.2: Vit liéu Y sinh va nang lugng
(Module 4.2: Biological materials and

Ener

)

16

117

MSE4901

bién tir than thién vdi
moi truong
(Green Electronics)

3(2-2-0-6)

118

MSE4910

Co s6 vé cc qua trinh
nang luong tai tao
(Fundamentals of
renewable energy
processes)

3(2-2-0-6)

119

MSE4920

Thiét ké va tmg dung vt
liéu sinh hoc

2(2-1-0-4)
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KHOI KY HQC
TT | MASO TEN HQC PHAN LUONG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) t1213lalslel7!l8l9l10!11
(Credit)
(Design and application
of biomaterial)
Khoa hoc va cong nghé
pin va té bao nhién li¢u Y
120 | MSE4930 (Batteries and Fuel cell 2(2-1-0-4) 2
science and technology)
Vit lidu gbm y sinh
121 | MSE4940 (Bioceramic materials) 2(2-0-1-4) 2
Pin nang luong mat troi
122 | MSE4950 (Solar cells) 2(2-1-0-4) 2
Thyec tap ché tao vt lidu
nang luong va y sinh
123 | MSE4960 (Work Lab on energy 2(2-1-0-4) 2
biomedical materials)
Thuec tip ki thuat va Do an tét nghiép Cir
nhin 3
(Engineering Practicum and Bachelor
Thesis)
124 | MSE4990 | Thuc tap k¥ thuat 2(0-0-4-4) 2
(Engineering Practicum)
D6 an tot nghiép ctr nhan
125 | MSE4999 (Bachelor Thesis) 6(0-0-12-12) 6
P an nghién ciru (néu hoc tich hop) 8
126 | MSE4989 | Db én nghién ciru 8(0-0-16-16) 8

4. M6 ta tom tit hoc phﬁn (Course Outlines)
4.1 Cac hoc phﬁn bdc cir nhin (Bachelor Education Courses)
4.1.1. Cac hoc phﬁn thuéc khéi kién thirc Gido duc dai cuong (General Education Courses)
SSH1110 Nhirng nguyén ly co ban cia chi nghia Mac-Lénin I (Fundamental
Principles of Marxism- Leninism I)

- Khéi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu:
Cung cp cho sinh vién nhimng co s& 1y luan co ban nhat dé tir d6 c6 thé tiép can dugc ndi dung
mén hoc Tu twong H6 Chi Minh va Puong 16i cach mang cuia Pang Cong san Viét Nam, hiéu
biét nén tang tu twong ctia Pang; Xay dung niém tin, 1y tudng cach mang cho sinh vién; Ting
budc xéac 1ap thé giéi quan, nhan sinh quan va phuong phap luan chung nhét dé tiép can cac
khoa hoc chuyén nganh dugc dao tao.
Objectives: Providing students with the most basic rationale from which to access the content of Ho Chi Minh
Thought and the Revolution Policy of Viethamese Communist Party courses, understanding the Party's ideological

foundation; Building trust, revolutionary ideals for students, Step by step establishes the most general worldview,
ecology and methodology to reach the professional majors.
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Noi dung:
Gi6i thiéu khai luge vé chu nghia Méac-Lénin va mdt s6 van dé chung ctia mén hoc. Nhirng ndi
dung co ban vé thé gi6i quan va phuong phap luan cta chi nghia Mac-Lénin.
Content: Introducing the concept of Marxism-Leninism and some general issues of the course. Basics of the
worldview and methodology of Marxism-Leninism.
SSH1120 Nhirng nguyén ly co bian ctia chi nghia Mac-Lénin II (Fundamental
Principles of Marxism- Leninism II)

- Khdi lugng (Credits): 3(2-1-0-6)

- Hoc phén tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): SSH1110

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Cung cap cho sinh vién nhitng hiéu biét vé cdc nguyén 1y co ban cta chi nghia Méc-Lénin tir
d6 xac 1ap co so 1y ludn dé co thé tiép can ndi dung mon hoc Tu twéng HO Chi Minh va mén
hoc Puong 16i cach mang ctia Pang Cong san Viét Nam. Timg budc xéac lap thé gidi quan,
phuong phap luan chung nhat dé sinh vién tiép can cac khoa hoc chuyén nganh dugc dao tao.
Xay dung, phat trién nhan sinh quan cach mang va tu dudng dao dirc con ngudi méi.
Objectives: Providing students with an understanding of the basic principles of Marxism-Leninism from which to
establish a basic rationale to be able to access the content of Ho Chi Minh's Thought and the Revolution Policy of
Vietnamese Communist Party courses. Step by step establishing the most general worldview and methodology for
students to reach the professional majors. Developing revolutionary outlook on life and cultivating new human
morality.
Noi dung:
Nhitng ndi dung co ban cia phan Kinh té Chinh tri Méac - Lénin va Chu nghia xa hoi khoa hoc.
Trong tdm cua hoc thuyét kinh té ctia chii nghia Mac-Lénin vé phwong thirc san xuét tu ban chu
nghia; Nhirng ndi dung co ban 1y luan ctia cht nghia Mac-Lénin vé chii nghia x4 hoi; Chi nghia
x4 hoi hién thyuc va trién vong.
Content: Basic contents of Political Economy of Marxism-Leninism and Scientific socialism. The focus of

economic theory of Marxism-Leninism on capitalist production methods,; The basic contents of Marxism-Leninism
theory of socialism, Real socialism and prospects.

SSH1050 Tuw twéng H6 Chi Minh (Ho-Chi-Minh's Thought)

- Khéi luong (Credits): 2(2-0-0-4)

- Hoc phén tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): SSH1110, SSH1120

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Cung cip cho sinh vién nhitng hiéu biét co tinh hé thdng vé tu tudng, dao dirc, gia tri van hoa
H6 Chi Minh va nhiing kién thitc co ban vé su van dung sang tao chui nghia Mac — Lénin cua
Ho6 Chi Minh ¢ Viét nam. Cung v61 mon hoc Nhitng nguyén 1y co ban ctia chu nghia Mac-
Lénin tao 1ap cho sinh vién nhitng hi€u biét vé nén tang tu tudng, kim chi nam hanh dong cua
bang va cua cach mang nudec ta.
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Objectives: Providing students with a systematic understanding of Ho Chi Minh's ideology, ethics, cultural values
and the basic knowledge of Ho Chi Minh's creative application of Marxism-Leninism in Vietnam. In combination
with the course Fundamental Principles of Marxism-Leninism, the course will help students to have knowledge of
ideological foundation, guideline of the Vietnamese Communist Party and Vietnam revolution.

Ngi dung:

Khai quét co so, qua trinh hinh thanh va phat trién tu tuong HO Chi Minh; Nhitng noi dung co
ban cia tu tung HO Chi Minh vé con duong cach mang Viét nam trong cach mang giai phong
dan tdc va xay dung Chu nghia xa hoi

Content: Overview of the basis, the process of formation and development of Ho Chi Minh's thought, The basic

contents of Ho Chi Minh's thought regarding of the Vietnam revolution during revolution of national liberation
and the construction of Socialism.

SSH1130 Puong 16i cich mang ciia Pang CSVN (Revolution Policy of Vietnamese
Communist Party)

- Khdi lugng (Credits): 3(2-1-0-6)

- Hoc phén tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): SSH1110, SSH1120, SSH1050

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Cung cip cho sinh vién nhimng ndi dung co ban ciia dudng 16i cach mang ctua Pang Cong san
Viét Nam, trong d6 chi1 yéu tap trung vao duong 16i cua Pang thoi ky doi méi trén mot sd linh
vuc co ban cua doi séng xa hoi phuc vu cho cudc séng va cong tac. Xay dung cho sinh vién
niém tin véao su 1anh dao cua bang, theo muc tiéu, ly tudng cua Pang. Gilp sinh vién van dung
kién thirc chuyén nganh dé chu dong, tich cuc trong giai quyét nhitng van d& kinh té, chinh tri,
van ho4, xa hdi theo duong 161, chinh séch, phap luat cua Bang va Nha nudec.
Objectives: Providing students with the basic contents of the revolutionary policy of the Communist Party of
Vietnam, which mainly focuses on policy of the Communist Party during reform process applied in some basic
areas of social life. Building students' trust in the Communist Party's leadership following the Communist Party's
goals and ideals. Helping students to apply major's knowledge to proactively and positively solve economic,
political, cultural and social issues according to the Communist Party's and State's guidelines, policies and laws.
Noi dung:
Noi dung chi yéu ctia mén hoc 13 cung cip cho sinh vién nhitng hiéu biét co ban c6 hé théng
vé duong 16i cua Pang trong cac thoi ky cach mang, dic biét 1a duong 16i trong thoi ky doi mai
dat nude: Puong 16i cong nghiép hoa. Puong 16i xay dung nén kinh té thi truong dinh hudng
xa hoi chii nghia. Dudng 16i xay dung hé thong chinh tri. Pudng 16i xay dung, phét trién nén
van hoa va giai quyét cac van d& xa hoi. Puong 16i d6i ngoai.
Content: Systematic understanding of the Communist Party's policy in revolutionary periods, especially during

national reform: industrialization guideline, guideline to build a socialist-oriented economy market, guideline to
build political system, guidelien to develop culture and solve social problems, diplomacy in foreign policy.

EM1170 Phap luat dai cwong (Introduction to the legal environment)
- Khéi lugng (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
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Muc tiéu: Trang bi cho sinh vién nhiing 1y thuyét chung vé khai niém co ban cta khoa hoc
phap 1y v& Nha nudc va Phap luat, nhimg ndi dung co ban ciia cac nganh luat gbc nhu Hién
phép, Hanh chinh, Dan sy, Hinh sy trong hé théng Phap luat Viét Nam. D(‘A)ng thoi trang bi cho
sinh vién kién thirc Phap ludt chuyén nganh gitip sinh vién biét ap dung Phap luat trong cudc
sdng va cong viéc.

Objective: This course equips students with general knowledge about concept of legal science of State and Law,
basic content of fundamental laws, such as the Constitution, Administration, Civil and Criminal Law in Vietnamese

legal system. This module also equips students with specialized legal knowledge to help students apply the law in
their life and work.

Néi dung: Khai quat vé ngudn gdc ra doi nha nudc va phap lut; ban chét, chirc ning va cac
kiéu nha nuéc, phép luat; vé bd may Nha nuéc CHXHCN Vié¢t Nam; vé hé théng van ban quy
pham phép luat; thuc hién phép luat, vi pham phap luat va trach nhiém phap 1y. Gidi thi¢u
nhing ndi dung co ban nhit cua nhitng nganh luat chi yéu & nudc ta hién nay.

Content: Overview of origin of State and Law, Nature, function and types of State and Law, The state apparatus
of the Socialist Republic of Vietnam,

The system of legal documents; Law enforcement, legal violations and liability. Introduction of the most basic
content of the major law branches in Vietnam.

MIL1110 Puong 16i quin sy ciia Pang (Vietnam Communist Party’s Direction on the
National Defense)

- Khéi luong: 0(3-0-0-6)

- Hoc phan tién quyét:

- Hoc phan hoc trude: SSH1130

- Hoc phan song hanh:
Muc tiéu: Trang bi cho sinh vién nhiing kién thirc co ban ctia cht nghia Mac - Lénin, tu tuong
Ho Chi Minh vé chién tranh, quan doi va bado v¢ T quéc; nhén thic dung vé nguén géc, ban
chat chién tranh; cac quan diém ciia Pang vé xiy dung nén qudc phong toan dén, luc luong vii
trang nhan dan dé tién hanh chién tranh nhan dan bao vé T6 qudc Viét Nam XHCN. Gitp sinh
vién budc dau tim hiéu nghé thuat danh gidc ctia 6ng cha ta va ngh¢ thuat quan sy Viét Nam tir
khi c6 Bang.
Noi dung: Déi tugng, phuong phap nghién ctru mon hoc Gido duc qudc phong - an ninh; Quan
diém cua chu nghia Méc - Lénin, tu tuong HO Chi Minh vé chién tranh, quan ddi va bao v¢ Td
quéc; Xay dung nén qudc phong toan dan, an ninh nhan dan; Chién tranh nhan dan bao vé T
quéc Viét Nam xa hoi chu nghia; Xay dung luc lugng vii trang nhan dan Viét Nam; Két hop
phat trién kinh té - xa hoi véi ting cuong cung cd qudc phong - an ninh; Nghé thuat quan su
Viét Nam.
MIL1120 Cong tac quoc phong, an ninh (Introduction to the National Defense)

- Khébi luong: 0(3-0-0-6)

- Hoc phan tién quyét:

- Hoc phén hoc trudec:

- Hoc phan song hanh:
Muc tiéu: Giup sinh vién nhan thirc dugc dm muu tha doan cua céc thé luc thu dich ddi véi
cach mang Viét Nam trong giai doan hién nay, trén co sé d6 dau tranh, phong chdng chién lugc
“dién bién hoa binh”, bao loan 14t dd cta cac thé luc thu dich; d4u tranh phong chéng dich loi
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dung van d& dan toc va ton gido chdng pha cach mang Viét Nam dé giir gin an ninh chinh trj va
bao vé toan ven lanh thd Viét Nam XHCN.
Trang bi cho sinh vién kién thirc vé chién tranh cong nghé cao; kién thic vé xay dung luc luong
dan quan tu vé, luc luong du bi dong vién, phong trao toan dan du tranh phong chéng toi pham
va té nan xa hoi, bao vé an ninh qubc gia va giir gin trat tu, an toan xa hoi; bao vé viing chic
chii quyén lanh thd bién gidi, bién déo Viét Nam.
NOi dung: Phong chéng chién luge “dién bién hoa binh”, bao loan 1at db cua cac thé luc thu
dich ddi v6i cach mang Viét Nam; Phong chong dich tién cong hoa luc bang vii khi cong nghé
cao; Xay dung lyc lugng dan quan tu v¢, luc luong du bi dong vién va dong vién cong nghi¢p
qudc phong; Xay dung va bao vé chil quyén lanh tho, bién gidi qubc gia; Mot sb noi dung co
ban vé dén toc, ton gido va diu tranh phong chéng dich loi dung van dé dan toc va ton gido
chéng pha cach mang Viét Nam; Nhitng van dé co ban vé bao vé an ninh qudc gia va giir gin
trat tu, an toan xa hdi; Nhiing van dé co ban vé diu tranh phong chéng toi pham va té nan xa
hoi; Xay dung phong trao toan dan bao vé an ninh T qudc.
MIL1130 Quén sy chung va chién thuit, ky thuat bin sing tiéu lién AK (CKC)
(General Military Education)

- Khdi lugng: 0(3-2-0-8)

- Hoc phan tién quyét:

- Hoc phﬁn hoc trudec:

- Hoc phan song hanh:
Muc tiéu: Trang bj cho sinh vién kién thtrc chung vé& quan su phd thong, nhitng k¥ ning quan
su can thiét nhim dap tng yéu cau xay dung, cing ¢ luc lwong vil trang nhan dan, sin sang
tham gia lyc lugng dan quan tu v¢, du bi dong vién va thuc hién nghia vu quan su bao vé Tb
qudc.
Hiéu biét va st dung dugc mdt s6 loai phuong ti¢n, vii khi thong thuong; co kién thuc vé chién
thuat bo binh; biét cach phong, tranh vii khi hity diét 16n va thanh thao ky thuat bang bo, chuyén
thuong.
Noi dung: Doi ngii don vi va ba mén quén sy phdi hop; Str dung ban d6 dia hinh quén su; Gidi
thiéu mot sd loai vii khi bd binh; Thudc nd; Phong chéng vii khi hary diét 16n; Cp ctru ban dau
vét thuong chién tranh; Ting ngudi trong chién dau tién cong va phong ngu; K thuat ban sung
tiéu lién AK (CKC).
FL1100 Tiéng Anh I (English I)

- Khéi luong (Credits): 3(0-6-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Hoc phan danh cho nhitng sinh vién méi bat dau hoc tiéng Anh, giup sinh vién hinh
thanh va rén luyén kha ning Nghe, Noi, Poc va Viét bang tiéng Anh. Két thuc hoc phan, sinh
vién dat duoc nhitng k¥ ning twong dwong TOEIC 250 diém, hoic trinh d6 ngdn ngit bac 2/6
theo chuan khung ning luc Ngoai ngit 6 bac ctia Viét Nam.
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Objectives: The course which is designed for beginners in English aims at providing students with basic skills in
Listening, Speaking, Reading and Writing. Upon completion of the course, students are supposed to achieve 250
on TOEIC scores or level 2/6 (VSTEP).

Ngi dung: Ki ning Nghe: sinh vién duoc nghe cac bai hoi thoai hodc doc thoai don gian vé cac
chu diém khac nhau trong cudc séng. Ki nang Noi: thuc hanh noi trong céc tinh huéng, luyén
ki trong am cua cac tu riéng 1€, ngir di€u va trong am trong cau. Ki nang Poc: lam quen va rén
luyén céc ki ning ki ning doc hiéu; doc nhanh 1ay ¥ chinh, doc nhanh 13y thong tin cu thé, doc
suy luan ¥ tac gia, doan tir qua ngit canh, mo rong tir vung. Ki ning Viét: thuc hanh cac bai tap
viét & mirc 6 don gian.

Content:

- Listening skills: Students listen to simple dialogues or monologues about different topics in daily life.

- Speaking skills: Students practice speaking in different situations, practice using stresses, intonations.

- Reading skills: Students get used to and practice different comprehension skills: reading for gists, skimming

and scanning, inferencing, and improve their vocabulary.
- Writing skills: Student practice writing tasks at simple level

FL1101 Tiéng Anh II (English II)

- Khéi lugng (Credits): 3(0-6-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Két thuc hoc phan, sinh vién dat dugc nhimng k¥ ning twong duong TOEIC 300 diém,
hodc trinh do ngon ngir bac 2/6 theo chuan khung nang Iyc Ngoai ngtr 6 bac cua Viét Nam.
Objectives: Upon completion of the course, students are able to achieve 300 on TOEIC or level 2/6 (VSTEP).
Néi dung: Cac chu dé khac nhau nhu: thé thao, cong viéc, thanh cong, ky nghi, nhiing ngay
dic biét...; Tir vung co ban lién quan tdi cac chit dé ciia mdi bai hoc. Cac hién twong ngir phap
nhur thi hién tai don, qua khir don, twong lai, hién tai hoan thanh, dong tir khuyét thiéu, so sanh.
Luyén vé trong am, ngit diéu....; Cac k¥ ning ngdn ngit nghe, noi, doc, viét & muc do so cip.
Content: Students study different topics, such as sports, jobs and occupations, success, holiday and special
occasions, etc. In terms of grammar, students learn to use simple present, simple past, future tenses, present

perfect, modal verbs, comparatives and superlatives. Students also practice more thoroughly with stresses and
intonation. Students continue to study 4 skills (Listening, Speaking, Reading and Writing) at elementary level.

MI1112 Giai tich I (Calculus I)

- Khéilugng:  3(2-2-0-6)

- Hoc phan tién quyét:

- Hoc phan hoc trudc:

- Hoc phén song hanh: MI 1140 (Tén hoc phan Dai sd)
Muc tiéu: Cung cip cho sinh vién nhitng kién thirc co ban vé& ham s6 mot bién s6 va nhiéu bién
s6. Trén co s& do, sinh vién ¢6 thé hoc tiép cac hoc phﬁn sau vé Toan cling nhu cdc mén hoc
k¥ thuat khac, gop phan tao nén nén tang Toan hoc co ban cho cac nganh k¥ thuat, cong nghé
va kinh té.
Objective: This course provides fundamental knowledge about calculus for single and multivariable functions

needed to study further mathematics as well as engineering subjects. Students will be provided a mathematical
foundation to succeed in the fields of Technology, Engineering and Economics.

Noi dung: Gi6i han, lién tuc, phép tinh vi phan va tich phan ctia ham s6 mot bién sd.
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Contents: Limits, Continuity and Differentiation of single and multivariable Functions. Integration of single
variable Functions.

MI1121 Giai tich II (Calculus IT)

- Khéi luong (Credits): 3(2-2-0-6)

- Hoc phan tién quyét: (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): MI1111

- Hoc phan song hanh (Corequisite Courses): MI1131
Muc tiéu: Cung cap cho sinh vién nhing kién thirc co ban vé Ung dung ctia phép tinh vi phan
vao hinh hoc, Tich phan phu thudc tham sd, Tich phan bdi hai va boi ba, Tich phan duong va
Tich phan mit, Ly thuyét truong. Trén co sé d6, sinh vién co thé hoc tiép cac hoc phan sau vé
Toan ciing nhu cac mon hoc k¥ thuat khac, gop phan tao nén nén tang Toan hoc co ban cho ky
su cac nganh céng nghé va kinh té.
Objectives: This course provides the basic knowledge about applications of calculus to geometry, parametric
dependent integrals, double integrals, triple integrals, line integrals, surface integrals and vector fields. Students
can understand the basics of computing technology and continue to study further.
Néi dung: Ung dung phép tinh vi phan véao hinh hoc, tich phan phu thudc tham sd, tich phan
bdi hai va bdi ba, tich phan duong loai mot va loai hai, tich phan mat loai mgt va loai hai, 1y
thuyét truong.
Contents: Applications of calculus to geometry, parametric dependent integrals, double integrals, triple integrals,
line integrals, surface integrals and vector fields.

MI1131 Giai tich III (Calculus III)

- Khéi luong (Credits): 3(2-2-0-6)

- Hoc phén tién quyét: (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): MI1111, MI1141

- Hoc phén song hanh (Corequisite Courses): MI1121
Muc tiéu: Cung cap cac kién thirc va k§ ning tinh toan vé chudi va cic phuong trinh vi phan
co ban, bién d6i Laplace mot phia, hinh thanh kién thirc Toan hoc nén tang cho sinh vién cac
nganh cong nghé, cung cap cac cong cu toan hoc va md hinh héa dé sinh vién sir dung trong
cac bai toan ky thuat nhu dao dong co hoc, xtr 1y tin hi¢u, va mot s6 van dé thuc té lién quan
dén phuong trinh vi phan thuong.
Objective: To provide the knowledge and calculation skills on infinite series and basic differential equations, one-
sided Laplace transform, to formulate Mathematical foundations for students of technology majors, providing

mathematical tools and modeling for students to use in engineering problems such as mechanical oscillations,
signal processing, and some practical problems related to ordinary differential equations.

Ngi dung: Chudi s6, chudi ham, chudi Fourier, phuong trinh vi phan cap I, phuong trinh vi
phan tuyén tinh cap II, hé phuong trinh vi phan cép I, Bién d6i Laplace, mot s6 mo hinh bai
toan k¥ thuat.

Contents: Infinite numerical series, series of functions, Fourier series, first-order differential equations, Second-

order linear differential equations, first-order systems of differential equations, Laplace transforms, some models
and modelling of technical problems.

MI1142 Dai s6 (Algebra)
- Khéi luong (Credits): 3(2-2-0-6)
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- Hoc phan tién quyét: (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Rén luyén cho sinh vién k¥ nang tu duy logic, sdng tao va sy tap trung. Hoc xong
hoc phan nay sinh vién c6 thé hiéu va van dung céc kién thirc vé tap hop anh xa, logic trong
viéc biéu dién ciing nhu tu duy vé cac linh vuc khac nhau; nim dugc cac tu tudng cling nhu k¥
thuat tinh toan ctia dai s6 tuyén tinh trong khong gian hiru han chiéu. Trén co s¢ do, sinh vién
c¢6 thé hoc tiép cac hoc phan sau vé Toan ciing nhu cic mon hoc k¥ thuat khac, gop phan tao
nén nén tang Toan hoc co ban cho sinh vién cic nganh k¥ thuat va cong nghé.
Objective: To form the skills of logical, creative thinking for learners. Students should be able to have an
understanding and a competence to apply the knowledge on sets, mappings, logic in expressions and thinking on
many fields. Moreover, they should be able to understand ideas and computational techniques of linear algebra
in finite dimensional spaces. Based on that knowledge and skills, students could study other subjects in the
Engineering training program.
Noi dung: Cac ndi dung co ban vé tap hop, anh xa, truong s6 phirc. Cac van dé co ban cua dai
) tuyén tinh nhu ma tran, dinh thic, h¢ phuong trinh, khong gian véc to, anh xa tuyén tinh,
véc to riéng, tri riéng, dang toan phuong va khong gian Euclide, chéo hoa tryc giao
Contents: Set theory, mappings, symbolic logic, complex numbers. Basic problems in linear algebra as matrices,

determinant, systems of linear equations, vector spaces, linear mappings, eigenvectors, eigenvalues, quadratic
forms, Euclidean spaces, orthogonal diagonalization.

MI2110 Phuong phap tinh va MATLAB (Numerical methods & MATLAB)
- Khéi luong (Credits): 3(2-0-2-6)
- Hoc phén tién quyét: (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): MI1111 hodc MI1112 hodc MI1113 (Giai tich 1),
MI1141 hoac MI1142 hoac MI1143 (Pai s0)

- Hoc phén song hanh (Corequisite Courses): MI1131 hodc MI1132 hodc MI1133 (Giai tich
3), IT1110 (Tin hoc dai cuong)
Muc tiéu: Trang bi cho sinh vién cac kién thirc co ban vé Phuong phép tinh va ngdn ngit 1ap
trinh tinh toan MATLAB.

Objectives: The course equips students with basic knowledge about numerical methods and the programming
language MATLAB.

Noi dung: Phan I (Phuong phép tinh): Sai s6, giai gan dung phuong trinh dai s6, hé phuong
trinh dai s tuyén tinh, ndi suy, phuong phap binh phwong t6i thiéu tim ham thyc nghiém, tinh
gan diing dao ham & tich phan, giai gin dung phuong trinh vi phan thuong.Phan II (MatLab):
Gioi thiéu Matlab, cac phép toan s6 hoc va dai s6, ham va bién, cac phép toan vé mang va ma
tran, img dung vé db thi 2D va 3D, cong cu todn hoc hinh thue, cac cAu trac diéu khién va diéu
kién, cac thii tuc ham,img dung vao gidi cac bai toan tuong tmg trong phan Phuong phap tinh.
Contents: Part I includes errors, roots of equations, the solution of systems of linear equations, including direct
and iterative techniques,numerical interpolation, differentiation and integration, numerical solutions to ordinary
differential equations.Part Il provides the foundations of programming in MATLAB such as variables,

arrays,conditional statements, loops, functions, plots, symbolic toolbox and applies to solve the corresponding
problems in Part I.
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PH1111 Vit ly dai cwong I

- Khéi lugng (Credits): 2(2-0-1-4)

- Hoc phan tién quyét (Prerequisite): khong (none)

- Hoc phan hoc trudc (Pre-courses):

- Hoc phan song hanh: (Corequisite Courses): khong (none)
Muc tiéu:
Cung cép cho sinh vién nhing kién thirc co ban vé Vit Iy dai cuong Phan Co, Nhiét, 1am co s¢
dé sinh vién hoc cac mon ky thuat
Sau khi hoc xong ph'?ln nay, sinh vién can nam duoc: Cac dai luong Vat 1y co ban va cac dinh
1y lién quan nhu dong luong, mémen dong lugng, dong nang, thé nang. Cac dinh luat bdo toan
dbi véi 7 dai luong Vat 1y co ban: nang lugng, 3 thanh phan dong luong, 3 thanh phdn mémen
dong luong. Biét van dung xét chuyén dong quay, chuyén dong song. Nhan thirc duge co s&
cua céac hién tuong nhiét 1a chuyén dong hdn loan cta cac phéan tu. Biét van dung xét cac qua
trinh bién d6i nhiét co ban: dfmg tich, dfmg ap, dfmg nhié¢t, doan nhiét va Umg dung trong dong
co nhiét.
Objectives: The goals of this part of the course are to provide students with the knowledge of the basis laws of
classical mechanics, the conservation laws, vibration and mechanical waves. Basic knowledge of thermo-
phenomena is incorporated which includes the molecular kinetic theory of gas and the two principles of
thermodynamics. The laboratory sessions help students to practice the skills at performing measurements of mass,
length, time and some other mechanical and thermal quantities, evaluating their errors, setting up simple
experiments to investigate topics in the studied lectures.
Noi dung:
Cac dai lugng vat ly co ban va nhiing quy luat lién quan nhu: BDdng luong, cac dinh 1y va dinh
luat vé dong luong; momen dong luong, cac dinh Iy va dinh luat vé mémen dong luong; dong
nang, thé nang, dinh luat bao toan co ning. Van dung xét chuyén dong quay vt rin, dao dong
va song co. Thuyét dong hoc phan tir str dung thdng ké giai thich va tinh cac luong: nhiét do,
ap sudt, ndi niang (khi Iy tuong). Van dung dinh luit bao toan va chuyén hoa ning lugng vao
cac qua trinh chuyén trang thai nhiét.
Contents: Mechanical motion in which the main topics are: Vectors, Kinematics, Forces, Motion, Momentum,

Energy, Angular Motion, Angular Momentum... Mechanical vibration and waves; The Thermal motion is
investigated by statistical and thermodynamic methods.

PH1120 Vat ly dai cwong I1 (Physics II)

- Khéi lugng (Credits): 3(2-1-1-6)

- Hoc phan tién quyét (Prerequisite):

- Hoc phan hoc trudc (Pre-courses): PH1110

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Cung cép cho sinh vién nhitng kién thirc co ban vé Vat 1y dai cuong (dién tir). Sau khi hoc xong
phan nay, sinh vién can nam dugc: Khai niém vé truong: dién truong, tur truong. Cac tinh chat,
cac dinh luat vé dién truong (dinh luat Coulomb, dinh 1y O-G), vé tur truong (dinh luat Biot-
Savart-Laplace, dinh luat Ampere). M6i quan hé gitta tur truong va dién truong (dinh luat
Faraday, cac luan diém cua Maxwell), truong dién tur thong nhat. Tinh dac bi¢t cua luc tu va
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g dung ctia n6. Sy anh hudng 1an nhau gitra moi trudng chét va trudng dién tir (dién moi, vat
dan, sét tr, hiéu ung ap dién). Biét van dung vao k¥ thuat: dién tir, phat dan dién, song dién tur.
Objectives: The goals of this part of the course are to provide students with the knowledge of the basis laws of
electromagnetism, the way of describing electric and magnetic fields, as well as their interaction with matter, the
methods of analyzing and solving relevant problems. The laboratory sessions help students to practice the skills
at performing measurements of electromagnetic quantities, setting up simple experiments to investigate topics in
the studied lectures, analyzing experiment data to obtain conclusions, evaluating measurement errors.

Noi dung:

Céc loai truong: Dién trudng, tir truong; cac tinh chat, cac dai lugng dic trung (cudng do, dién
thé, tir thong, ...) va cac dinh 1y, dinh luat lién quan. Anh huéng qua lai giita trudng va chat.
Quan hé giira tir truong va dién truong, trudng dién tir théng nhat. Van dung xét dao dong va
song dién tur.

Content: Static electrical field - Insulator - Conducting objects and capacitor - Magnetic field - Electromagnetic
induction - Magnetic material - Electromagnetic oscillations and waves - Electromagnetic field.

PH1130 Vit ly dai cwong IIT (Physics I1I)
- Khéi luong (Credits): 2(2-0-1-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): PH1120
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Cung cap cho sinh vién nhing kién thirc co ban vé Vat Iy dai cwong Phan Quang song, Vit Iy
luong tir, Thuyét tuong doi (hep), 1am co s& dé sinh vién hoc cac mon ky thuat.
Objectives: The goals of this course are to provide students with the knowledge of properties and the nature of

light, the structure of matter on the base of principles of quantum mechanics. Einstein’s theory of relativity .The
laboratory sessions help students to perform some experiments related to the topics in the studied lectures.

Noi dung:
Tinh song cta anh sang gém céac hién tuong giao thoa, nhidu xa, phan cuc. Tinh hat ctiia 4nh
sang gém cac hién twong birc xa nhiét, Compton. Ludng tinh sdng-hat cta cac hat vi mé (nhu
electron, nguyén ti,..). Phuong trinh co ban cua co hoc lugng tur (phuong trinh Schrodinger).
Khao sat: Hiéu ung duong ham, dao tir diéu hoa, nguyén tr Hydro, nguyén tir kiém (vé ning
luong, quang phd, trang thai, xac suat thdy electron). Tinh chat tir ctia nguyén tir. Spin cua
electron va ciu trc t& vi ciia cac muc ning lugng. Nguyén 1y Pauli va giai thich bang tuan
hoan. Thuyét ving ning luong trong chat rin tinh thé va phan loai vat dan, dién méi, ban dan.
Ban dan tap chét loai p, loain, tiép xUc p-n, cAu tao va ung dung cua transistor. Phat xa ty nhién,
phat xa cam tng. Sy khuéch dai buc xa qua moi truong kich hoat. Hi€u tng laser. Hai tién dé
Einstein. Quan niém méi vé khong gian, thoi gian. Hé thirc E = mc2 va tng dung.
Content: The wave and particle properties of light - The wave-particle duality of matter, wave functions and the
Schroedinger equation. tunnel effect, scillator, Einstein’s equation and application.
IT1140 Tin hoc dai cwong (Introduction to Computer Science)

- Khéi lugng (Credits): 4(3-1-1-8)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)
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- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Hoc phan nham cung cap cho sinh vién cac kién thirc vé CNTT co béan (theo Théng
tw 56 03/2014/TT-BTTTT vé quy dinh Chudn ky ning sir dung CNTT) bao gdm nhiing hiéu biét
vé: cach biéu dién va xur 1y thong tin trong may tinh dién tir, phdn cimg may tinh, hé diéu hanh,
mang internet, cac phan mém tién ich ciing nhu cung cap mét sb k¥ ning sir dung cic phan
mém tin hoc vin phong co ban. Ngoai ra sinh vién con dugc trang bi kha ning mé ta thuat toan
bang cac phuong phap khac nhau, nim bat dugc nguyén 1y va cac cau tric lap trinh co ban cua
ngon ngir 14p trinh bac cao, va kha nang minh hoa cic thuat toan bang ngon ngir lap trinh C.

Objectives: The course not only provides students with basic IT knowledge (according to Circular No. 03/2014 /
TT-BTTTT on the regulation of IT use skill standards), including basic understanding of how information is
presented and processed in computers, computer hardware, operating system, internet, utility software as well as
providing some skills to use office software, but also equip students with the ability to describe algorithms by

various methods, comprehend the principles and programming structures of high-level programming languages
and be able to implement algorithms in the C programming language.

Néi dung: Khai niém thong tin va biéu dién thong tin trong may tinh. Hé thdng may tinh: phan
cung, hé diéu hanh, mang internet, ph'?ln mém ung dung va tin hoc van phong. Thuét toadn va
cach biéu dién thuét toan; Céc ciu trac 1ap trinh co ban, cac kiéu dit liéu co ban va co cu trac
trong ngodn ngitr 1ap trinh C, ...

Content: Information concept and information representation in computers. Computer system: hardware,

operating system, internet, application sofiware and office software. Algorithm and algorithm representation;
Basic programming structures, basic data types and structured data type in the C programming language...

CH1017 Hoéa hoc (Chemistry)
Khéi luong (Credits): 3(2-1-1-6)

- Hoc phan tién quyét (Prerequisite): Khong

- Hoc phan hoc truéc (Pre-courses): MI1112: Giai tich I (Analysis I), PH1111: Vat 1y

(Physics I).

- Hoc phan song hanh (Corequisite Courses): Khong (none)
Muc tiéu: Nim duoc nhirng kién thirc co ban, hién dai trén co s co hoc luong tir vé clu trac
electron cua nguyén tir va phan tt, lién két hoa hoc, cdu tric hinh hoc cua phén tir. Tir d6 c6
thé giai thich duoc cAu tao cua vat chat va mbi quan h¢ phu thudc cé tinh quy luat cac tinh chét
ctia cac chat vao ciu trac cta ching.
Nim duoc nhiing khai niém, quy luat co ban ctia hoa hoc trong linh vuc nhi¢t dong hoa hoc,
dong hoa hoc va dién hoa hoc va ing dung cuia chiing trong cac qua trinh ky thuat va cong nghé
san xuat. Trén co s& céac kién thirc va k¥ nang co ban da hoc dugc, sinh vién ¢ thé tinh toan
dugc cac bai toan don gian, 1am thi nghiém va biét van dung nhimng kién thirc co ban vé ly
thuyét hoa hoc khi hoc cac mon hoc khac, giai quyét cic bai toan cu thé trong nhiéu linh vuc
va giai quyét nhitng van dé thuc té dit ra.
Objectives:
Upon completion of this course, student will be able to:

Gain the basic and modern knowledge based on quantum mechanics of the electronic configurations of atoms and
molecules, chemical bonding, molecular geometry. Consequently, able to identify the structure of matter and
lawful dependency relationship between the properties of substances and their structure.

Understand concepts and basic chemical laws in the field of chemical thermodynamics, chemical kinetics,
electrochemistry and their application in engineering processes and production technologies.
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On the basis of the knowledge and skills achieved students can solve simple exercises and experiments and apply
the basic principles of chemical science to study other subjects, resolve specific tasks in many fields and practical
problems.

Noi dung: Co s& co hoc lugng tu: tinh chét va dic diém chuyén dong cua cac hat vi mo, ham
song va phuong trinh Schrodinger. Cau tao nguyén tir, cdu tao phan tir va lién két héa hoc: cac
loai lién két hoa hoc, phuong phép lién két héa tri, phuong phap orbital phan tir.

Co so nhiét dong hoc: Cac nguyén 1y I, 11 va III cta nhiét dong hoc dé tinh hiéu ung nhiét va
xét chiéu tu dién bién va gidi han ctia cic phan ting hoa hoc. Can bang héa hoc va cac yéu td
anh huong t6i can bang hoa hoc, tir d6 tng dung vao cic qua trinh cong nghé héa hoc trong
thuc té. Cac kién thirc co ban vé can bang pha trong hé mot ciu tir.

Dung dich va dung dich dién ly: tinh chat ctia dung dich, khao sat c4n bang trong dung dich:
cin bang axit - bazo, can bang cuia chit dién ly yéu va chit dién ly it tan.

Pong hoa hoc: nghién ctru tée do va co ché phan ung: cic yéu té anh hudng téi tdc dd phan
g, dinh luat tic dung khdi luong, qui tic Van’t Hoff, phuong trinh Arrhenius va phuong phap
thuc nghi¢m xéac dinh bac ctia phan ing va nang luong hoat hoa.

bién hoa hoc: pin va dién cuc: nguyén tac bién hoa nang thanh dién ning, thé dién cuc va céac
loai dién cuc, chidu va trang thai can bang cua phan tmg oxy hoa khtr.

Contents:

Quantum mechanics: properties and motion characteristics of microparticles, wave function and Schrodinger
equation. Atomic structure, molecular structure and chemical bonding: types of chemical bonding, covalent bond
theory, molecular orbital theory.

Thermochemistry principles: principles of I, Il and Il of thermodynamics to calculate the enthalpy change and
consider the direction of spontaneous change and limitation of chemical reactions. Chemical equilibrium and
factors that affect chemical equilibrium, thereby applying to the actual chemical technology processes. Basic
knowledge of phase equilibria in a single-component system.

Solutions and electrolytic solutions: properties of the solutions, investigating the equilibrium in solution: acid-
base equilibrium, equilibrium of weak electrolyte and poorly soluble electrolyte.

The rates of chemical reactions: study the rate and reaction mechanism: factors affecting the reaction rate, the
rate law of the reaction, Van't Hoff rule, Arrhenius equation and experimental methods to determine reaction
order and activation energy.

Electrochemistry: batteries and electrodes: the principle to convert chemical energy into electricity, the electrode
potential and the types of electrodes, direction and equilibrium of redox reactions.

ME2011 Po hoa k¥ thuit I (Engineering Graphics I)

- Khéi lugng (Credits): 3(3-1-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Trang bi cho sinh vién nhimng kién thic va k¥ nang nham sir dung dugc mot ngon
ngit giao tiép rat quan trong trong k§ thuat 1a ban vé& ky thuat. Sinh vién c6 kha ning biéu dién
va giai quyét cc bai toan hinh hoc khong gian; tao 1ap dugc ban v& ki thuat mo ta mot vat thé
theo ding quy dinh cua tiéu chuén; doc hiéu ban vé ky thuat; rén luyén tinh can than, nghiém
tac cua k¥ su; kha nang tu duy doc 1ap va 1am viéc nhom; sir dung mot trong nhiing phan mém
thiét ké cong nghiép hién dai nhat.

Objectives: Upon completion of this course, student will be able to:
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- Describe and solve space geometrical problems, including: Intersections, true size, distance, angle, etc.
by using orthogonal view method.

- Create a technical drawing to describe a solid (a mechanical part) according to the rules of standards.

- Read comprehensively of one-part technical drawing.

- Practice a design software to use for study and industrial problems later.
Néi dung: Phép chibu va hinh biéu dién (bing phuong phap cac hinh chiéu thing goc) cua:
diém, duong, mat. Van dé lién thudc va thay khuat. Bién doi hinh chiéu va cac bai toan vé
luong. K§ thudt vé& giao, img dung v& vat thé xuyén. Céc tiéu chuan trong vé& ky thuat. Cac hinh
biéu dién trong v€ k¥ thuat: hinh chiéu co ban, hinh chiéu phy, hinh cit, mat cat, hinh chiéu
truc do, hinh trich. Ghi kich thudc hinh hoc cho vat thé. Phan tich, doc hiéu ban v& phang. Sir
dung phan mém thiét ké 3D.
Contents:

- Projects and views (by using orthogonal view method) of points, lines and faces. Dependent and visual
problems.

- Auxiliary views and true size problems.

- Intersection problem and application to a cut-solid.

- Standards in technical drawings.

- Views in technical drawing: base views, auxiliary views, section views, pictorials views, break views.
- Dimentional problems.

- Reading comprehensively 2-dimensional drawing (assisted by a design software)

- Practice a 3D design software.

4.1.2. Cic hgc phin thujc khéi kién thire bé tro (Soft skill Courses)
EM1010 Quan tri hoc dai cwong (Introduction to Management)

- Khéi luong (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Hiéu dugce Quan trj hoc va vai trd ctia quan tri trong viéc cao hiéu qua hoat dong cua
t6 chtrc. Hiéu duge duogc cac kién thirc vé cac chirc ning quan tri trong quan tri 1 to chirc. Biét
cach van dung cac ndi dung 1y thuyét vé nhitng nguyén tac quan tri, nguyén tic va phuong phap
1ap ké hoach, cdc mé hinh t6 chirc, phuong cach lanh dao, phuong phép kiém tra trong quan ly
t6 chirc.
Objectives: The course provides basic knowledge of the concept, nature, and roles of management, a number of
approaches to the management of an organization, business environment, decision-making process in an
organization; managerial functions such as planning, organizing, leading, controlling in a company.
After completing this course, students will be able to: grasp the basic knowledge of business management,
understand the operating environment of an organization, apply that knowledge into the learning process related
to management of an organization at the university in the immediate future and future work; understand the
management functions of planning, organizing, leading and controlling in an organization; improve the

communication, presentation, teamwork, planning, time management, analytical, decision-making skills, .. and
apply the knowledge and skills to manage a specific organization or business.

Noi dung: Tong quan vé quan tri mot to chirc: gom cac kién thirc nhu khai niém vé quan tri,
qué trinh quan tri, nha quan 1y 1a ai? Ho lam viéc & dau? Ho c6 nhiing vai tro quan tri gi? Khai
niém vé t6 chure, cac dac diém cia mat to6 chirc, moi trudng hoat dong ciia mdt to chirc.
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Chtrc nang vé lap ké hoach gém cac ndi dung vé khai niém, vai tro cta cong tac lap ké hoach,
cac loai ké hoach, cac cin cir, phwong phap va quy trinh lap ké hoach, cac yéu té anh hudng
dén cong tac 1ap ké hoach

Chirc ning to chirc bao gdm cac ndi dung: khai niém va vai tro clia chiic nang to chtrc, cac ndi
dung cua chirc ning t6 chie: thiét ké co cdu, thiét ké qua trinh t6 chirc quan 1y, t6 chirc nhan
su.

Chtrc nang 1anh dao bao g(‘A)m céc khai niém vé chure nang lanh dao, ndi dung va vai tro cta
chue ning lanh dao, cac phong cach lanh dao phd bién trong cac t6 chirc

Chirc ning kiém tra bao gom cac khai niém vé hoat dong kiém tra, cac vai tro ctia chirc ning
kiém tra, cac phuong phap va hinh thirc kiém tra, ddc diém cta mot hé thong kiém tra hiéu qua
va cac nguyén tic kiém tra c6 hiéu qua.

Contents: Overview of management of an organization: including the concept of management, the management
process, and identify who is the manager? Where do they work? What are the manager’s roles? The concept of
organization, the characteristics of an organization, the operating environment of an organization.

Planning function includes the definition of planning, the roles of planning, the types of plans, planning methods
and processes, and factors affecting to the quality of a plan.

Organizing function includes definitions and roles of organizational function, the contents of organizational
functions: organizational structure design, management process development and human resources management.
Leading function include definition of leadership, the contents and role of leadership functions, and popular
leadership styles.

Controlling function includes the definition of controlling, the roles of controlling function, the methods and types
of controlling, the characteristics of an effective control system and controlling principles.

EM1180 Vin héa kinh doanh va tinh thin khéi nghiép (Business Culture and
Entrepreneurship)

Khéi luong (Credits): 2(2-1-0-4)

Hoc phan tién quyét (Prerequisite): Khong (None)

Hoc phan hoc trudc (Pre-courses): Khong (None)

Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Trang bi cho sinh vién nhiing kién thirc va k¥ nang:

- Hiéu nhimg kién thtrc co ban vé vin hoa va van hoa kinh doanh, vai trd anh huong cua
vian hoa kinh doanh nhu mét nhan t6 quan trong ddi véi su phat trién kinh doanh trong
doanh nghiép.

- Hiéu biét va c6 tinh than khoi nghiép (Entrepreneur) noi chung; khéi nghiép cong nghé
(Startup) noi riéng.

- C6 kha ning tao 1ap, phan cong nhiém vu, phdi hop cong viée trong 1am viéc nhom

- Biét nhan dién va thu thap cac tai liéu can thiét qua sach vo, quan sat, phong van.

Objective: The course equips students with knowledge and skills about the basic knowledge of culture and business
culture, the role of business culture as an important factor for business development in enterprises. After finishing
the course, the students will be able to:

- Understand and have an entrepreneur spirit in general; technology startup in particular.

- Have the ability to create, assign tasks, coordinate work in group work.
- Identify necessary documents through books, observations, interviews.

Noi dung:
- Gi6i thiéu khéi quat vé van hoa doanh nghiép va vai trd cua vin hod doanh nghiép: Khai
niém van hod; Van hoa doanh nghié€p; Van hoa doanh nhan; Van hoa doanh nghi¢p; Van
hoa doanh nghiép
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- Triét 1y kinh doanh: Khai niém, vai tro cua triét Iy kinh doanh; Noi dung cua triét ly
kinh doanh; Céch thuc xay dung triét 1y kinh doanh ctia DN; Triét 1y kinh doanh cia
cac doanh nghiép Viét Nam

- Pao duc kinh doanh va trach nhiém xa hoi: Khai ni€ém, vai tro cua dao dic kinh doanh;
Trach nhiém xa hoi cia doanh nghi¢p; Cac khia canh thé hién cia dao duc kinh doanh

- Van hoé doanh nhan: Khai ni¢m van hod doanh nhéan; Céac nhan t6 4nh hudng dén van
hoéd doanh nhéan; Céc bd phén cau thanh van hoa doanh nhan; Phong cach doanh nhén;
Céc tiéu chuan danh gia van hoa doanh nhan

- Van hoé doanh nghiép: Khai niém van hoa doanh nghiép; Cac budc xay dung van hoa
doanh nghi¢p; Cac mo hinh van hoa doanh nghiép trén thé gidi; Thuc trang xay dung
van hod ¢ cac doanh nghi¢p Viét Nam; Gidi phap xdy dung mo hinh van ho4 doanh
nghiép phu hgp & Viét Nam.

Content:

- An overview of corporate culture and the role of corporate culture: Concept of culture; Corporate
culture; Business culture.

- Business philosophy: Concept, the role of business philosophy; Content of business philosophy; How to
build business philosophy of enterprises, Business philosophy of Vietnamese enterprises.

- Business ethics and social responsibility: Concept, role of business ethics; Corporate social
responsibility;, Expressive aspects of business ethics.

- Entrepreneurial culture: The concept of entrepreneurial culture; Factors affecting entrepreneurial
culture; The components of entrepreneurial culture; Entrepreneurial style; Evaluation standards for
entrepreneurial culture.

- Corporate culture: Concept of corporate culture; Steps to build corporate culture;, Business culture
models in the world; Current situation of cultural construction in Vietnamese enterprises,; Solutions to
build a suitable corporate culture model in Vietnam.

- Entrepreneurial spirit. Concept and meaning of entrepreneurial spirit; Forms of entrepreneur and
technology start-up,; Select a start-up model.

ED3280 Tam ly hoc trng dung (Applied Psychology)

- Khéi luong (Credits): 2(1-2-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phéan hoc trude (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu:

Cung cép cho sinh vién nhitng kién thirc co ban ctia khoa hoc tdm 1y va tng dung trong
cudc sdng ciing nhu trong hoc tip va hoat dong nghé nghiép. Gitp sinh vién hiéu vé ban than,
hiéu vé nguoi khac, tir d6 c6 hanh vi, rng xtr mot cach thich hop, nang cao hiéu qua hoc tap,
1am chii cam xtc, phat trién va hoan thién nhan cach ctia ban than thich tmg véi su thay doi cta
x4 hoi va cua co ciu nghé nghiép trong twong lai.

Rén luyén k¥ ning lam viéc nhém, k¥ ning ra quyét dinh, ki ning thuyét trinh, k¥ ning
dua va nhan cac thong tin phan hdi va thai d6 can thiét dap Gmg voi nghé nghiép trong twong
lai.

Objectives: This subject aims at providing students the basic knowledge about psychological science and its
application in reality as well as learning progress and career activities. Student can also better understand of

themselves and other people for more proper behaviour, effective learning, better motional self-control and
personality development in order to adapt to social changes and the future career.
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Moreover, the subject is beneficial to training teamwork skill, decision making skill, presentation skill and skills
to give and receive feedback and appropriate attitudes towards the future career.

No6i dung:

Kham pha vé doi séng tdm 1y con ngudi: Sy can thiét ciia tam 1y hoc trong cudc séng va
hoat dong nghé nghiép; Khai niém tam li, tdm 1y hoc; Ban chat, chic ning cta tm 1y nguoi;
Céc hién tugng tam ly co ban.

Pic diém tam 1y Itra tudi sinh vién va cac hoat dong co ban cua sinh vién ky thuat: Pic
diém tam 1y lira tudi sinh vién; Nhiing diéu kién anh huong dén sy phat trién tam 1y Ita tudi
sinh vién; Pac diém tam 1y Itra tudi sinh vién; Dic diém tam 1y lra tudi sinh vién; Hoat dong
hoc tap, hoat ddng NCKH va hoat dong chinh tri - x hdi cua sinh vién trong nha trudong

Xay dung bau khong khi tich cuc cho sinh vién trong nha trudng: Cac hién tuong tam i xa
héi thuong gip trong nhém hoc tap va tap thé sinh vién; Mot s6 qui ludt tam 1i xa hoi tac dong
dén tap thé sinh vién; Nhimg van dé xung dot trong nhém hoc tip cua sinh vién

Phat trién tu duy sang tao va ning luc sang tao k¥ thuat cho sinh vién: Hoat dong sang tao;
Tu duy sang tao; M6i quan hé gitta tw duy séng tao va ning luc sang tao; Cac ngudn kich thich
sang tao va d6i méi tu duy sang tao cua sinh vién trong nha truong Pai hoc; Nhimg yéu té can
tré tu duy sang tao va cach khac phuc; Hudn luyén ki ning séng tao ki thuat va cac phuong
phép sang tao ki thudt cua sinh vién; Hu4n luyén ki ning sang tao ki thuat va cac phuong phap
sang tao ki thuat cua sinh vién.

Nhén cach va nhan cach sang tao: Nhan cach - Cac pham chét nhan cach; Pic diém kiéu nhan
cach sinh vién voi hoc tip va nghé nghiép; Nhan cach sang tao - Chan dung nhan cach sang
tao.

Contents:

Exploring the human psychological life; The necessity of psychology in life and technical career; The
psychological processes, states and attributes of individuals and society with characteristics, laws and
mechanisms that arise and form psychological phenomena.

Subject is applied in the learning activities of technical students in the missions such as characteristics of
learning activities, communication activities, scientific research activities of technical students; some
psychological-social laws affect the psychological atmosphere of the student team and collective in the learning
of school; The issues of psychological contradiction in learning groups and the adaptation of students with
technical learning.

Career personality; Personality type characteristics of students with learning and technical occupations,

Occupational personality structure;, Creative thinking developing, creative capacity of technical laborers;
Required capacity and quality of students to adapt to future careers in the current technology context.

ED3220 K§ ning mém (Soft Skills)

- Khéi lugng (Credits): 2(1-2-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh (Corequisite Courses): Khong (None)

Muc tiéu:

Cung cap cho sinh vién tam quan trong cta cac ki nang phat trién ca nhan trong hoc tap,
cong viéc va cudc song; trang bi cho sinh vién céc kién thure cot 161 d€ phat trién céc ki ndng cé
nhan; gitp sinh vién thuc hanh, luyén tap dé co ban hinh thanh céc ki nang phat trién c4 nhéan;
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qua do, sinh vién c6 dugc thai d§ nhan thic ding dén vé nhu cau rén luyén cac ki ndng hoc tap

va lam viéc thiét yéu, thich tng vi x4 hoi hién dai va thuc tién nghé nghiép trong tuong lai.
Cac ki nang phat trién ca nhan bao gdm: Tim hiéu ban than, x4c 1ap muc tiéu ca nhan; Phat

trién tu duy tich cuc, sang tao va d6i méi; Quan Iy thoi gian hiéu qua; Nghé thuat giao tiép va

thuyét trinh; Ngh¢ thuat thuyét phuc dya trén tam li; Lam viéc nhoém hiéu qua.

Objectives: students is able to: Identify the importance of personal development skills at school, at work and in

their life; Analyze the fundamental knowledge to develop personal skills; Practice the steps to basically form the

personal development skills; Aware of the need to practice skills of studying and working adapting to modern

society and future career.

Personal development skills include: Being proactive and setting personal goals, Developing positive thinking;

Managing time effectively;, Communicating (Small Talk and Big Talk, Listening Skills, Persuasion, Presentation);
Working in a team.

No¢i dung:

Nhom va lam viéc nhém: Tai sao phéi l1am viéc nhom; Kién thuc co ban vé nhom; Gidi
thiéu k¥ nidng ca nhan nén tang dé 1am viéc theo nhom; Gidi thidu Ky niang c4 nhan trong phbi
hop véi céc thanh vién khéc.

K¥ ning c4 nhan nén tang - Thanh tich c4 nhan: Tu duy tich cyc; Gia tri song; Quan 1y thoi
gian;

K¥ nang ca nhan phdi hop - Thanh tich tap thé: Giao tiép hiéu qua; Thuyét trinh hidu qua; Nghé
thuat thuyét phuc.

K§ ning t6 chirc tham gia hoat dong nhém: Thanh 1ap nhom; Hop nhom; Lap va theo ddi ké
hoach; Giai quyét cac van dé nhom; Panh gia hoat dong nhom.

Contents:

Team and Teamworking: Why to work in a team; Fundamental knowledge of a team; Introduction to basic
personal skills of teamworking, Introduction to interpersonal skills in teamworking.

Basic Personal Skills — Personal Achievements: Positive Thinking,; Living Values; Time-Management (Managing
ourselves).

Interpersonal Skills — Team Achievements: Effective Communication & Listening, Presentation; Persuasion.
Organization Skills in Teamworking: Team Building,; Meetings, Setting and Monitoring Plans, Solving Problems;
Evaluating Teamworking.

ET3262 Tw duy cong nghé va thiét ké k§ thuat (Technology and Technical design
thinking)

- Khéi lugng (Credits): 2(1-2-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Cung cap cho sinh vién tu duy vé cac budc trong quy trinh thiét ké san pham. Cung
cap cac kién thic va k¥ ning vé cac bude thiét ké san pham diing ngay tir dau gitp giam thoi
gian thiét ké san pham cong nghé. Cung cb cac k¥ nang lam viéc nhém, thuyét trinh, 1én ké
hoach, viét bao céo va thai d6 can thiét trong cong viéc.
Objectives: Provide students with thinking about the steps in the product design process. Providing knowledge
and skills on steps to design products properly from the beginning helps to reduce the time to design technology

products. Strengthen teamwork skills, presentation skills, skills in planning, writing reports as well as necessary
attitudes at work.

Noi dung:
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Vé kién thtrc: Quy trinh chung cua thiét ké k¥ thuat; K¥ ning giai quyét van d¢&; Quy trinh thiét
ké ky thuat; K¥ thuat xac dinh bg chi tiéu k¥ thuat trong quy trinh thiét ké; Lap bang ké hoach
nham thiét ké san pham; K§ thuat lya chon giai phap thay thé trong quy trinh thiét ké; K§ ning
kiém dinh.

Gi6i thiéu Thiét ké thuc nghiém (DoE): Nguyén ly co ban cua DoE; Di sau vao nhan dang va
xac dinh van dé, lua chon cac nhén t6 anh hudng; Phuong phép xac dinh kich thude mau.

Thi dau gitra cac doi: Thiét ké va hoan thién san phém dit ra tir tudn 1; Bdo céo téng Két; Thuyét
trinh bao vé quy trinh thiét ké san phdm; Kiém tra toan bd cac k¥ nang da hoc.

Content:

Knowledge: General process of technical design; Problem-solving skills; Engineering design process, techniques
to create specifications of products; techniques to develop a plan to design products, techniques to select best
alternatives, and techniques for Testing.

Introduction to Design of Experiment (DoE): The basic principles of DoE; go in depth in defining problems,
methods of selecting influence factors; methods of determining sample size.

Competition between teams: Each team designs and completes a product defined in week 1; Final Report; Final

Presentation on the whole product design process, Examination of all learned skills as the module’s learning
outcomes.

TEX3123 Thiét ké m§y thuit cong nghiép (Industrial Design)
Khéi lugng (Credits): 2(1-2-0-4)

Hoc phan tién quyét (Prerequisite): Khong (None)

Hoc phan hoc trudc (Pre-courses): SSH1110

Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: mon hoc nay nhiam cung cip cho ngudi hoc nhitng kién thirc co ban nhét vé thiét ké
v6i mot s6 nguyén tic trong thiét ké san pham, qua trinh thiét ké my thuat cong nghiép, cac yéu
t6 thiét ké, cac nguyén tic trong bd cuc thiét ké, hd so thiét ké. Giup ngudi hoc c6 k¥ nang van
dung hiéu biét vao viéc nghién ctru, tong hop, danh gia va thuyét trinh vé giai phap cai tién,
phat trién thiét ké my thuat san pham trong san xuit cong nghiép.

Ngoai ra mén hoc ciing cung cip cho sinh vién cac k§ ning lam viéc nhom, thuyét trinh va thai
d6 can thiét dé lam viéc trong cong ty sau nay.

Objective: This subject aims to provide learners with the most basic knowledge of design and a number of
principles in the product design, the industrial design process, design elements, the principles in design layout,
the design documentation. Besides, this subject helps learners have the skills to apply knowledge in researching,
synthesizing, evaluating and presenting the solutions of the improvement and development of artistic designs in
the industrial production.

The subject also provides students with teamwork skills, presentations, and attitudes needed to work in the
company.

Noi dung:

Tong quan vé my thuat cong nghiép: khai niém vé san pham va thiét ké my thuat san pham
cong nghiép. Vai tro cua tu duy thiét ké va thiét ké my thuat cong nghiép, mot sd nguyén tic
trong thiét ké san pham, nguyén tic Ergonomics trong thiét ké san pham.

Qué trinh thiét k& my thuat cong nghiép: hinh thanh nhiém vy thiét ké, xdy dung nhiém vu thiét
ké, hinh thanh va xay dung giai phap thiét ké, hoan thanh giai phap thiét ké.

Cac yéu tb trong thiét ké my thuat cong nghi¢p: hinh dang, dudng nét, mau sic, kich ¢, chat
liéu va khong gian.
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Céc nguyén tic trong bd cuc thiét ké: can béng, nhip diéu, théng nhét, diém nhan. Nhan thirc
dugc vé sy hai hoa duoc tao nén trong bd cuc cta san pham thong qua sir dung cic nguyén tic
ctia bd cuc thiét ké
HO so thiét ké my thudt cong nghiép: khai niém, vai tro, phan loai, yéu cAu, cu trac, trinh bay
va danh gia. T d6 gitp nguoi hoc nhén thirc vai tro cta hd so thiét ké, thue hién lap hd so cho
mot phuong an thiét ké san pham va trinh bay.
Content:
Overview of Design: Provide the learners with the most basic knowledge about the industrial art design: product
concept and the art design of industrial products (from single product design to design style of product system of
the company or corporation), the role of industrial art design and thinking design and some principles in product
design, Ergonomics principles in product design.
The process of industrial art design: Provide learners with basic knowledge about: The process of industrial art
design (forming and creating the Designing tasks and the designing solutions, completing designing solutions).
Design Elements: Providing learners with basic knowledge about the elements of industrial art design: shapes,
lines, colors, sizes, materials, and space. This helps the learner to perceive the product from the point of view of
product design, to explain and to understand more deeply about the visual elements of the industrial design.
Design Composition Principles: Providing learners with basic knowledge about principles in industrial arts
design: Balance, rhythm, unity, emphasis. This helps the learner to be aware of the harmony that is generated in
the product through the use of design layout principles.
Design Portfolio: Providing learners with knowledge on industrial design art profiles: Concept, role,
classification, requirements, structure, presentation and evaluation. This helps the learner to understand the role
of the design file, make a profile for a product design plan and present it.
MSE2024 Technical Writing and Presentation

- Khéi lugng (Credits): 3(2-2-0-6)

- Hoc phéln tién quyét (Prerequisite): Khong (None)

- Hoc phéln hoc trudc (Pre-courses): Khong (None)

- Hoc phéln song hanh (Corequisite Courses): Khong (None)
Objectives: By the end of this course, students will have demonstrated the ability to research and analyze content
for relevance, organize and plan the delivery of content in both written and orally presented formats. Organize
information into easily accessible formats and write to a variety of audiences. Create reports for online delivery
and submission. Work collaboratively in groups in both face-to-face and online modes.
Content: Learning outcomes identify the critical performances, and the knowledge, skills and attitudes that
successful students will have reliably demonstrated through the learning experiences and evaluation in the course.
To achieve the critical performance, students will have demonstrated the ability to:

1. Define report scope and content

2. Set writing objectives and define goals for proper messaging and delivery of information to a variety of

audiences.

3. Develop project roles, responsibilities and relationships

4. Research, analyze, design, develop and deliver an effective written or oral presentation

5. Write in clear and concise manner (business/technical writing technique)

6. Define, write and review report content

7. Develop and communicate project specifications

8. Communicate and analyze research findings

9. Build a business case that address project needs

10. Present project concepts and ideas to user groups and stakeholders.
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4.1.3. Cdc hoc phin thupc khéi kién thirc Gido duc chuyén nghiép (Professional Education)
4.1.3.1. Co s¢ va cét l6i nganh cho 04 dinh hwong
MSE1010 Nhap mon Khoa hgce va ky thuat vat liéu (Introduction to materials science
and engineering)
- Khdi lugng (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phéan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Sau khi két thiic hoc phén, sinh vién c6 kha ning:
- Hiéu duoc vi tri va vai tro ciia Khoa hoc va K thuat vét liéu trong doi song xa hoi;
- Hiéu dugc nguyén 1y co ban cac phuong phap ché tao, gia cong vat liéu;
- Hiéu dugc cac ing dung vat lidu d6i voi su phat trién cta khoa hoc k¥ thuat.
Objectives: Upon completion of this course, student will be able to
- Understand the position and role of materials science and engineering in social life;

- Understand the basic principles of fabrication and processing methods;
- Understand the applications of materials in the development of science and technology.

Noi dung

Gi6i thiéu tong quan vé khoa hoc va k§y thuat vat liéu, vai tro cua vat liéu v6i su phat trién
x4 hoi; cac khai niém co ban, phan loai va Gmg dung vé cac loai vat liéu: kim loai, ceramic,
polyme, vt lidu dién tt, y sinh... Cac vt liéu tién tién va cdu trac nano. Cac phuong phap ché
tao va gia cong vat lidu; cac qua trinh cong nghé va san pham ung dung.
Contents: Introduce general knowledge of materials science and engineering; relationship between materials and
social development; basic concepts, classification and application of materials: metals, ceramics, polymers,

electronic materials, biomedical ... Advanced and nanostructured materials. Materials fabrication and processing
methods, technological processes and applied products.

EE2010 K¥ thuat dién (Introduction to Electrical Engineering)
- Khéi luong (Credits): 3(2-1-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trude (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va k¥ ning:

- Hiéu va c6 kha nang thiét ké, xay dung cac mach dién, thiét bi dién trong cac doanh nghiép, t6
chirc

- Lam chi duoc cac co hoi trén thi truong dé tmg dung hé thong dién, dién tr nham xay dung va
phat trién nén cong nghiép

- Nhan di¢n cac xu hudng phat trién cta hé théng va thiét bi dién c6 kha nang hd trg viéc van
hanh, sira chita cho cac quy trinh ché tao trong nha méy, xi nghiép, doanh nghiép

- Ngoai ra mén hoc ciing cung cép cho sinh vién cac ki nang 1am viéc nhom, thuyét trinh va thai
d6 can thiét dé 1am viéc trong cong ty sau nay.

Objectives: Upon completion of this course, student will be able to:
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- Understand, and able to design and construct the electrical circuits, machines in manufactories and companies.

- Development and establishment of industrial based on the market of application of power system and electrical
engineering.

- Students will be able to understand, analyze, evaluate, operation and maintaining various power system and
electrical equipment configurations for fabrication process in manufactories and companies.

- The presentation, work group and necessary ability skill of the students will be improved for future work in
companies

Noi dung

Khai quat vé dac diém va cac kién thurc co sd cua nganh dién vé mach di€n mot pha, ba pha va

cac loai may dién thong dung va ing dung cua chung trong cac thict bi di¢n, nha may, xi nghiép,

cac h¢ thong lién quan dén linh vuc dién, dién tr va dan dung. Cung cap kién thirc vé an toan

dién trong nha may xi nghiép. Trinh bay vé mach dién v6i nhiing khai niém co ban vé mach

dién. dong dién sin, cac phuong phdp phan tich mach dién, mach ba pha. Giéi thi¢u céc loai

may dién voi khai niém chung vé may dién, may bién ap, dong co khong dong by, may di¢n

dong bd, may dién mot chieu.

Contents: The student should be able to acquire basic knowledge of fundamentals and basic concept of Electrical

Engineering along with single-phase circuits, power calculations, power analysis, mutually coupled circuits,

equivalent circuit and performance, analysis of three-phase circuits, popular electrical machines and its

application to manufactories, companies. The knowledge of electrical safety in manufacturing is also studied.

General introduction to knowledge of constructional features, principle of operation of various types of

generation, transmission, distribution and utilization of electrical energy.

MSE2013 Khoa hgc vit liéu dai cwong (Fundametal of Materials Science)
- Khéi luong (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trude (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Sau khi két thiic hoc phan, sinh vién c6 kha ning:
- Hiéu céc khai niém lién quan dén nganh khoa hoc va k¥ thuat vat liéu;
- Ghi nh6 céc kién thirc cbt 16i vé t6 chirc vat liéu nhur lién két nguyén tir, mang tinh thé, khuyét
tat va gian do pha;
- Nim duge quan h¢ cAu triic — tinh chit va céac tinh chat co ban cta vat liéu.
Objectives: Upon completion of this course, student will be able to
- Understand concepts of materials science and engineering;

- Memorize core knowledge of material structure such as atomic bonding, lattice, defects and phase diagram;
- Understand the structural — property relationship and basic properties of materials.

Noi dung

Mon hoc nay gidi thi¢u téng quan vé khoa hoc va ky thuat vat li¢u, quan hé gitra vat li¢u
voi1 su phat trién xa hoi, cac khai niém co ban vé cac loai vat liéu: kim loai, ceramic, polyme,
compozit. Trinh bay cac khai niém co ban vé lién két nguyén tir, cau trac tinh thé, khuyét tat
trong vat liéu, gian d6 pha va tng dung cua gian d6 pha. Gi6i thiéu cac tinh chat cua vat liéu
nhu co tinh, tinh chét dién, tir tinh, tinh chat nhiét. Giéi thiéu cac cong nghé dién hinh gia cong
ché tao vt liéu va anh huong cua qua trinh gia cong ché tao dén td chuc va tinh chat vat liéu.
Contents: This course introduces an overview of materials science and engineering, the relationship between
materials and social development, and basic concepts of materials: metals, ceramics, polymers, composites. Basic
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concepts of atomic bonding, crystal structure, material defects, phase diagram and application of phase diagrams
are presented. Properties of materials such as mechanical, electrical, magnetic, thermal properties are introduced.
The typical materials fabrication technologies and the influence of the fabrication process on the organization and
properties of materials are also introduced.

MSE2020  Nhiét dong hoc vat liéu (Thermodynamics of Materials)
- Khdi lugng (Credits): 3(2-2-0-6)
- Hoc phén tién quyét (Prerequisite): Giai tich 2
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky ning:
- Hiéu va co kha ning giai quyét cac van d& lién quan dén cac dinh luat ctia nhiét dong hoc.
- Hiéu rd tam quan trong ¥ nghia ctia cac ham thé nhiét dong (ham bd trg)
- Hiéu va van dung murc do bién d6i can b?mg hoéa hoc
- Hiéu va van dung gian dd Ellingham trong nghién ctru khoa hoc va doi séng
Objectives: By the end of the course students will be able to:
- Understanding and have ability to solve any problems relate to the laws of thermodynamics
- Good understanding the role of auxiliary functions
- Understanding and applications of chemical equilibrium changing ratio.

- Understanding and applications of Ellingham diagram in science and life.
- Exercise oral and written communication skills by presenting to peers and obtaining feedback

Noi dung

Mon hoc nay nham cung cép cho sinh vién mdt cai nhin khai quat vé nhiét dong hoc vat li¢u
nhu 3 dinh luat cia nhiét dong hoc va ing dung ctia ching dén can br:ing va céc tinh chat cua
vat liéu. Cac ham thé nhiét dong, quy tic pha, nguyén 1y co ban xay dung gian db pha, muc do
bién d6i cta phan tng hoa hoc va can bing trong hé da cau tir da pha.

Contents: The subject provides in general of the thermodynamics such as three laws of thermodynamics and their
applications to equilibrium and the properties of materials. Auxiliary functions, phase rule, fundamental principle

to construct phase diagram, chemical equilibrium changing ratio and equilibrium in multicomponent, reaction
Systems.

MSE2023  Sw hinh thanh t6 chirc té vi trong vat liéu (Microstructural evolution in
Materials)

- Khéi luong (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trude (Pre-courses): Khong (None)
- Hoc phéan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
- Cung cép cho sinh vién céc kién thic nén tang vé cdu trac, khuyét tat va su hinh thanh to
chire té vi trong tat ca cac nhom vat liéu. Giai thich duge cac tinh chat cua vt liéu trén co
s& hiéu biét vé cdu triic va mdi quan hé cu trac-tinh chat.
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- Cung cap cho sinh vién kién thirc nén tdng vé co ché chu yéu cta sy hinh thanh t6 chtrc té
vi: khuéch tan. Str dung duoc cac phuong trinh Fick I, Fick II trong céc truong hop xtr Iy vat
li¢u thong dung.

- Cung cap cho sinh vién nhiing hiéu biét vé cac qua trinh dong hoc xdy ra trong su hinh thanh
to chure t€ vi: tao mam, sy phat trién cua hat, tiét pha, phan ra spinodal. Van dung cac kién
thirc hinh thanh t6 chirc bang tao mam, phat trién mam va khong tao mam dé giai thich sy
hinh thanh céc t6 chirc dién hinh trong vat li¢u

- Sir dung céc thiét bi thuc nghiém dé nghién ctru cac qua trinh chuyén bién pha trong vat li¢u.

Objectives: - Supply fundamentals knowledge to students on structure, defects and microstructural evolution in

materials;, most important mechanism in microstructural evolution: diffusion; the main kinetics processes in

materials: nucleation, precipitation, spinodal decomposition.

Upon completion of this course, student will be able to:

- Understand and able to interpret the properties 0 materials based on the knowledge on relation between

microstructure an properties,

- Understand and able to use Fick’l and Fick’Il laws applied in conventional materials treatments.

- Make use of understending on microstructural evolution to interpret the formation of typical microstructures in

materials

- Use of experimental equipments to study phase transformations in materials.

No6i dung

- Nhiét dong hoc dung dich rin va cdu triic pha: cic hé don nguyén va hai nguyén, cac pha
trat tu va pha trung gian, cac loai 1éch va khuyét tat diém.

- Khuéch tan: co ché nguyén tir ctia qué trinh khuéch tan, khuéch tan 6n dinh va khong 6n
dinh, cac dinh luat Fick’I va Fick’Il, khuéch tan thay thé va xen k&, khuéch tan trong hop
kim hai nguyén. Chuyén chét trong vat liéu gom.

- B& mit va mat phan céch: nhiét dong hoc, thé nang hoa hoc, nang lugng bé mat; bién hat va
su dich chuyén cua bién hat; mat phan cach pha va su on dinh cua mat phan cach pha; sy
phat trién hat va su tho ra cla tinh thé.

- Su hinh thanh t6 chire té vi bﬁng con duong tao mam: tao mam déng thé, tao mam di thé,
tao mam trong pha ran, phat trién mam; sy hinh thanh t chirc té khong théng qua qua trinh
tao mam: phan ra spinodal; sy phat trién t6 chirc bang tiét pha.

Contents:

- Thermodynamics of solid solution: single and binary systems, the intermediate and ordered phases, point
defects and dislocations.

- Diffusion: atomic mechanism, steady-state and non-steady-state diffusions, Fick’l and Fick’Il laws, interstitial
and substitutional diffusions, diffusion in binary alloys. Mass transfer in ceramics.

- Surfaces and interfaces: thermodynamics, chemical potentials, energy, grain boundary and grain boundary
migration; interfaces and stability of interface during solidification, grain growth, ripening and coarsening.

- Microstructure evolution: homo- and heterogeneous nucleation, nucleation in solids, growth; spinodal
decomposition, precipitate growth.

MSE2040 Hoéa hoc chit rin (Solid State Chemistry)
- Khéi luong (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trude (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
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Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky ning:

- Hiéu duoc cdu tao clia nguyén tir, lién két hoa hoc trong nguyén tir. Nhan dién cac dang phan
g hoa hoc co ban, quan trong trong khoa hoc va ki thuat vat lidu va cac yéu t6 anh hudng toi
téc do cua phan ng.

- Hiéu duoc céac dang cAu tric co ban cua vat liéu (tinh thé, vo dinh hinh). Nhan dién mét )
phuong phéap tong hop chat rin co ban.

Objectives: Upon completion of this course, student will be able to:

- Understand the structure of atom, bonding in solid. Identify the important chemical reactions in materials science
and the factors affect the rate of those reactions

- Understand the structure of solid materials (crystalline, amorphous). Identify the methods for synthesizing solid
materials

Noi dung

CAu tao nguyén tir, lién két giita cac nguyén tir. Cac dang phan tng hoa hoc co ban, quan trong
trong khoa hoc va ki thuat vat liéu va cac yéu t6 anh hudng t6i téc do ctia phan tng.

Céu triic co ban cta vat lidu (tinh thé, v dinh hinh) va mot sé phuong phap tong hop chét ran
Contents: Structure of atom, bonding in solid. Important chemical reactions in materials science and the factors

affect the rate of those reactions. Structure of solid materials (crystalline, amorphous). Methods for synthesizing
solid materials.

MSE2025  Phuwong phap tinh toan vat licu (Computational Methods for Materials
Scientists and Engineers)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phén tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trude (Pre-courses): Khong (None)
- Hoc phéan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ nang:
- Biét duoc cac cong cu tinh toan va phan tich trong linh vuc khoa hoc va k¥ thuat vat li¢u.
- St dung dugc phﬁn mém hd trg tinh toan dé giai cac h¢ phuong trinh toan hoc, vi du
Mathematica.
- Phan tich sai s6 va d6 chinh xéc tinh toan, thong ké.
- Biéu dién hinh anh trong khéng gia da chiéu.
Objectives: By the end of the course, the student must be able to:
- get knowledge about computational and analytical techniques necessary for materials science and engineering
topics.
- use Mathematica as a vehicle for learning and doing mathematics.

- Statistics, Fitting Data, Error Analysis.
- Graphical Representations in Three and Higher Dimensions.

No6i dung

Nbi dung bao gom gidi thiéu cac cong cu tinh toan va phan tich trong linh vuc khoa hoc va ki
thuat vat liéu, nhu cAu trac vat liéu, tinh d6i xtng, va nhiét dong hoc, ing x1r ctia vat liéu dudi
tac dung cua cac trudng, co hoc va vat 1y chat rin, chit déo. Trinh bay céc 1y thuyét toan hoc
va cac k¥ ning giai quyét van dé lién quan dén vat liéu cing véi cac cong cu lap trinh. Cac
phuong phap tinh toan, cong cu lap trinh va céng cu biéu dién bang hinh anh; cac chii d& bao
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gom dai sO tuyén tinh, dang toan phuong, cadc phép toan tensor, cadc phép toan doi xung, tinh
toan hé nhi€u bién, bai toan tri riéng, h¢ cdc phuong trinh tam thudong va vi phan tig phan, ly
thuyét dam, hién tugng cong hudng, cac ham dac biét, giai bang phuong phap so, phan tich
thong ké, khai trién Fourier, va bai toan ngau nhién.

Contents: Computational and analytical techniques necessary for materials science and engineering topics, such
as material structure, symmetry, and thermodynamics, materials response to applied fields, mechanics and physics
of solids and soft materials. Presents mathematical concepts and materials-related problem-solving skills
alongside symbolic programming techniques. Symbolic algebraic computational methods, programming, and
visualization techniques, topics include linear algebra, quadratic forms, tensor operations, symmetry operations,
calculus of several variables, eigensystems, systems of ordinary and partial differential equations, beam theory,

resonance phenomena, special functions, numerical solutions, statistical analysis, Fourier analysis, and random
walks.

MSE3030  Ciac phwong phap kiém tra va danh gia vat li¢u (Materials characterization

and testing)
- Khéi luong (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): MSE2010 Nhap mon KH&KT vat liéu
- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky nang:

- Trinh bay dugc linh vyc tmg dung va nguyén 1y ctia cdc phuong phéap kiém tra va danh gia vat
lidu

- Biét lya chon cac phuong phap thich hop dé danh gia nhiing dic diém cua trang thai pha/ciu
triic va sy bién ddi ctia chung trong qué trinh ché tao, gia cong/xtr 1y vat liéu

- Biét xé4c 1ap quy trinh danh gia vat liéu va san pham theo yéu ciu nghién ctru dt ra

- Panh gia duoc chat lugng vat liéu cung cip cho san xuét ciing nhu chit luong cong nghé xir 1y
thong qua phan tich thanh phén, t6 chirc va co tinh ciia vat liéu

Objectives: Upon completion of this course, student will be able to:

- Understand and able to introduce the principles of methods of characterization and testing materials.

- Select proper methods for characterization of microstrcture / crystal structure and their change during processing
and treating materials.

- Create procedure of characterization of materials and details according research requirement.

- Evaluate quality of supplied materials for industry and quality of technology of treating process. Evalution is done
by analysising chemical composition, microstructure and mechanical property.

Noi dung

Mon hoc nay nhim cung cip cho sinh vién nhitng kién thtrc co ban vé cac phuong phap kiém
tra va danh gia vat liéu nhu: phan tich cAu tric béng tia ronghen; nhiéu xa dién tir, quan sat to
chtrc té vi bang hién vi quang hoc va hién vi dién tir, kiém tra khuyét tat va cac tinh chét cta
vat lidu. Trén co sé d6 c6 kha ning lwa chon céc phwong phap thich hop dé danh gia nhitng dic
diém cua cdu trac, to chirc, trang thai pha va tinh chat trong qua trinh ché tao va xur 1y vat liéu.
Contents: Basic concept of methods of characterization of materials, such as: Structure analysis by X-Ray
diffraction and electron diffraction; Microstructure analysis by optical and electronic microscopy, Tesing defect
of materials by non-destructive methods; Testing property of materials by physical methods. Upon completion of

this course, student will be able to select proper methods of characterization and testing for evaluation of crysatl
structure, microstructure and property of materials during processing and treating materials.
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MSE3025  Tinh chit quang, dién, tir ciia vat li¢u (Electronic, optical and magnetic
properties of Materials)

- Khéi luong (Credits): 3(3-0-1-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trude (Pre-courses): Khong (None)

- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Khoa hoc cung cp cho sinh vién nhiing kién thirc va k¥ ning co ban dé nghién ctru ciu trac

cac mirc nang luong cua dién tir trong cac phan tir va chit rin va céc tinh chat quang, dién, tir

cua vt li¢u 1a h¢ qua cua dac tinh chiu trac dién tir cta cac ddi tuong vat liéu d6. Pay l1a nhiing
kién thirc nén tang cho nhimng sinh vién di sdu vao chuyén nganh khoa hoc va cong nghé vat
liéu dién tu.

Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién c6 kha nang:

- Tinh xéc sudt va cac gia tri ky vong cta vi tri, xung luong va ning luong cia cac ham song
co hoc lugng tur.

- Sir dung nguyén ly bat dinh dé danh gia dong nang va thé ning ctia mot trang thai dién tur
lién két.

- Tinh d¢ linh déng va do dan trong cac trudng hop mot chiéu va xoay chiéu tir thoi gian va
cham va néng d0 hat tai.

- Str dung cac cau triic ving don gian dé phan tich cac tinh chat quang, dién va tir cua cac
vat liu.

- Mo ta sy dan dién trong 16p tiép xtic p-n diéu khién qua thoi gian sdng cua hat tai; tinh toan
khdi luong hi¢u dung cua cAu trac vung mot chiéu; tinh toan cac néng do hat tai trong di-
6t ban dan-oxit kim loai.

- MO ta hoat dong cuia laser qua cac qué trinh hip thu quang, phat xa cudng biic va phat xa
tu phat.

No6i dung

Mon hoc cung cap kién thirc vé tinh chat quang, dién va tir cta vat liéu bao gdm mé ta nguyén

nhan hinh thanh tinh chat tir cdu trac dién tir va phan tir va cach nhiing tinh chat d6 c6 thé dugc

thiét ké cho nhiing tmg dung cu thé nhu trong soi cap quang, luu trit s6 lidu tir, pin mat troi,
transitor va cac thiét bi khac.

Ngoai ra, mon hoc ciing cung cap céc thi nghiém nham tim hiéu tinh chat quang, dién va tir ctia

vét liéu bao gém cac do dac truc tiép nhu quang phé, dién tro suét, tré khang va tur tric, va cac

phép do khac ciing nhu truc tiép tim hiéu mdi lién hé gitta cAu truc va tinh chit qua cac mau
vat li¢u thi nghiém.

MSE3041 Hanh vi co nhiét cia vat li€u (ThermoMechanical Behaviour Materials)

- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): MSE2000;
- Hoc phﬁn hoc trudc (Pre-courses): MSE2023;
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- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

- Mon hoc nay cung cip cho sinh vién nhiing kién thirc co ban, cbt 18i vé timg xr co hoc cua
vat liéu trong qua trinh lam viéc (hay chiu tai).

- Sau khi lam quen véi cac khai niém co ban vé cAu tric, tinh chit co hoc, tinh nang s dung
va d6 bén cua cac loai vat lidu (kim loai, gém, thay tinh, polyme, vat li¢u sinh hoc va y sinh,
vt liéu Xép, vat liéu bot, vat liu thong minh, vat liu dién tr), sinh vién s€ dugc trang bi
céc kién thirc ¢dt 18i vé cac dang thudc tinh va Gmg xir cia chung trong diéu kién thuc té (tai
va nhiét do bién d6i) nhu: dan hoi, déo, déo nhét (hay dio), pha hity va moi.

- Pbi v6i mdi dang hanh vi (hay Gmg xir) ctia vat liéu, sinh vién khong chi ndm viing dugc cac
hién twong ma con hiéu rd duoc ban chét vat Iy ciia cac hién twong do6 ciing nhu cac phuong
phép dénh gia va tinh toan lién quan.

- Ngoai ra, thong qua cac bai tap va thao luan, mon hoc ciing cung cép cho sinh vién k¥ ning
lam viéc nhom, k§ nang phan tich va giai quyét van dé thuc té dit ra.

- This course provides students with basic knowledge about the mechanical behavior of

materials during work (or loading).
Objectives: After familiarizing themselves with the basic concepts of structure, mechanical properties, usability
and durability of materials (metals, ceramics, glass, polymers, biomaterials and biomedical , foam materials, foam
materials, smart materials, electronic materials), students will be equipped with core knowledge of their properties
and behavior in real-world conditions (load and heat). variability) such as elasticity, plasticity, viscosity (or
caking), damage and fatigue.
- For each type of behavior (or behavior) of a material, students not only master the phenomena but also
understand the physical nature of the phenomena as well as the methods of evaluation and calculation. involve.
- In addition, through the exercises and discussions, the course also provides students with teamwork skills,
analytical skills and practical problem solving.

No6i dung

Vit liéu: cAu truc, tinh chat va tinh nang str dung; Pan hdi: Pan hdi tuyén tinh, Pan hoi cta da tinh
thé, Pan hdi cua vt liéu (kim loai, ceramic, polyme, composit gia cudng soi), Hi€u ing di hudng,
Pan hoi nhét, Pan hdi cao su, Tinh chét dan hoi coa vat li€u sinh hoc (mach mau, sun khop, cac
tinh chat co hoc & murc nanomet), Tinh cht dan hdi cua vat liéu dién tir, Cac dang lién két nguyén
tr va cac héng s6 dan hoi; Bién dang déo: Kéo, nén, Polyme, thuly tinh; chay déo, ngudng déo, co
ché vat 1y ctia bién dang déo tinh thé, phi tinh thé, hoa bén do cau tric, hoa bén do bién dang; Dio:
do khuéch tan, truot, ddo cua polyme, cac hién tugng li€én quan dén khuéch tan trong vat liu dién
tir, pha huy: tap trung ing suat va diéu kién pha hity Griffith, co ché pha hiy vi mé, pha hay trong
vat liéu kim loai, polyme, ceramic, y sinh...; Moi: co ché moi, d6 bén moi.

Contents: Elasticity: Linear: continuum, isotropic, anisotropic, multiaxial, atomistic basis, Nonlinear in crystalline
materials: pseudoelasticity, Rubber elasticity: latex to DNA, Viscoelasticity: elasticity and fluidity; Plasticity: Limit of

elastic response: uniaxial and multiaxial; Mechanisms in crystalline materials: dislocations, twins, and APBs;
Mechanisms in noncrystalline materials

Strengthening via microstructure, environment, and physical size; Creep: Time-dependent plasticity, Deformation
mechanism maps of elastoplasticity; Fracture: Evolution of fracture models: ultimate failure, Microstructural
mechanisms of fracture strengthening, Fatigue: Failure below fracture stress: insidious failure, Empirical fatigue
models, Microstructural mechanisms of prolonged fatigue lifetime.
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MSE3031 Cac qua trinh trong ky thuat vat liéu (Materials Processing in materials)
- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Objectives: This course is focused on physical understanding of materials processing, and the scaling laws that

govern process speed, volume, and material quality. In particular, this course will cover the transport of heat and
matter as these topics apply to materials processing.

Noi dung

Moén hoc cung cip kién thirc nén tang vé cong nghé ché tao vt lidu, tap trung vao céac Iy thuyét
co ban cho vat liéu: sy truyén nhiét, sy chay ctia chat luu, va su khuéch tan hoa hoc. Song song
vé6i cac kién thirc co ban, mén hoc cung cap cac vi du va tng dung gin lién véi thuc tién san
xuat va ché tao vat liéu. Tinh chét cta cac vat liéu co ban nhu kim loai, polymer, gbm va vat
liéu dién tir déu duoc xem xét dya trén cac kién thirc co ban cua mon hoc.

Contents: This course provides an introduction to materials processing science, with an emphasis on heat transfer,
chemical diffusion, and fluid flow. We use an engineering approach to analyze industrial-scale processes, with the
goal of identifying and understanding physical limitations on scale and speed, and cover materials of all classes,
including metals, polymers, electronic materials, and ceramics. Specific processes, such as melt-processing of

metals and polymers, deposition technologies (liquid, vapor, and vacuum), colloid and slurry processing, viscous
shape forming, and powder consolidation are considered.

MSE2060  Thi nghiém 1 (Lab 1)

- Khéi luong (Credits): 2(0-0-4-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trude (Pre-courses): Khong (None)

- Hoc phan song hanh: (Corequisite Courses): Khong (None)
2(0-0-4-4)
Muc tiéu
Sinh vién duoc cung cb cac kién thic dd duoc hoc trén 16p va thuc hanh trén cac thiét bi thi
nghiém co ban vé phan tich céc tinh chat cua vat li¢u.
Objectives:
Noi dung:
Chon 1 trong 3 bai: Xac dinh do mai mon va h¢ sb6 ma sat ctia kim loai va hop kim; Panh gia
kha nang chong mai mon cia mang cung (vi du TiN); Xac dinh dd cung t€ vi cua vat li¢u.
Chon 1 trong 3 bai: Xac dinh gioi han chay, gidi han bén cua vat li¢u - thu kéo; Xac dinh do
bén uon cua vat liéu - thir uon; Xac dinh do bén xoan cua vat li€u - thir xoan.
Xac dinh gio1 han moi cua vat liéu — mé phong s6; Phuong phap nhi¢t luong ké vi sai DTA-
TG; Xac dinh do dan n¢ nhiét cta vat liéu; Xac dinh dién trd cua vat licu.
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Chon 1 trong 2 bai: Xéc dinh tir tinh cua vat liéu; Danh gia déc tinh tir cta hat nano (vi du trén
co s& Coban). Panh gia kha ning chong an mon cta vat lidu y sinh (vi du trén co s¢ hop kim
titan).

Contents:

MSE3019 Thi nghiém 2 (Lab 2)

- Khdi lugng (Credits): 2(0-0-4-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Objectives:
Noi dung:
Kiém tra, danh gia t6 chic va co tinh ctia gang, thép diic trong khudn kim loai; Kiém tra, danh
gi4 to chirc va co tinh cua vat liéu ché tao bang phuwong phap luyén kim bot; Kiém tra, danh gia
t6 chtc va co tinh cta vat duc; Kiém tra, danh gia to chirc va co tinh cta vat liéu trude va sau
bién dang déo; Kiém tra, danh gia td churc va co tinh cta chi tiét trude va sau khi xt 1y nhiét.
Thiét ké, Lua chon, M6 phdng tinh toan: (1 trong cac bai toan).
- Lua chon vat liéu
- Thiét ké qu4 trinh cong nghé
- M6 phong qua trinh cong ngh¢
- M6 phong tinh toan tinh chat vat liéu
- T6i uu hoa qua trinh céng nghé
Contents:

4.1.3.2. Co sé va cot 16i cho tirng dinh huwéng
MSE3061 K§ thuat moi truwong trong cong nghiép (Environmental Engineering in
Industry)
- Khéi luong (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trude (Pre-courses): MSE1010;
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bj cho sinh vién nhimg kién thtrc va k§ ning:
- Hiéu va c6 kha ning danh gid mirc d6 6 nhiém méi trudng do va céc tac dong con nguoi giy ra
cho méi truong khong khi, nude va dat.
- Nhan biét va dé xuét cac bién phap bao vé mdi truong séng va lam viéc ciia con ngudi
- Nim duoc phuong thirc va hudng xtr 1y cac chét thai tir khoi bui, chit doc, nude thai va chét
thai rdn do cong nghiép va sinh hoat ctia con ngudi tao ra.

Objectives: Upon completion of this course, student will be able to:
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- Understand the effects of environmental problems and human population growth on the environment, energy
consumption and production, water supply and treatment, air pollution and global climate change.

- To identify the methods of pollution prevention inside a manufacturing plant

- Understanding how a waste treatment in industrial and life: dust, air, wastewater, hazardous wastes or soil.

No6i dung

Mbn hoc nham cung cép cho sinh vién kién thirc vé hé sinh thai, mc d6 6 nhiém moi truong
do con nguoi gy ra, nguyén ly xir Iy 6 nhiém méi truong. Kién thirc vé cac yéu td, ngudn gdc
gy 6 nhiém méi truong khong khi, nude va dat, dic biét trong nganh cong nghiép. Trinh bay
bién phap co ban xir Iy chit thai, bao vé méi trudng nham dam bao con ngudi duge séng va
lam viéc trong moi trudong trong sach, lanh manh, van minh.

Ngoai ra mén hoc ciing cung cap cho sinh vién thiy rd vai tro, trach nhiém, nghia vu ctia mdi
tap thé va timg c4 nhan trong cong tac bao vé moi trudng séng va lam viée.

Contents: The subject provides in general of ecosystem, environmental pollution and treatment. The factor and
source of air, water and soil pollution in industrial. The method for waste treatment and environmental protection
in order to ensure that people live and work in a clean, wholesome and civilization.

The students understand the roles, responsibilities and obligation of individual as well as groups in their working

environment.

MSE3071 Vit liéu k¥ thuat (Engineering Materials)
- Khdi lugng (Credits): 2(2-1-0-4)
- Hoc phén tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): MSE1010;
- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Trang bj cho sinh vién nhimg kién thtrc va k§ ning:

- Néam dugc kién thire tong quat vé cac loai vat liéu thong dung trong k¥ thuét hién nay bao gom:
phan loai, to chirc té vi, tinh chat va img dung cta timg loai

- Biét cach st dung céac cong nghé gia cong ché tao, xir 1y nhiét dé cai thién tinh chat vt liéu

- Nim dugc tiéu chuin vat liéu ctia Viét Nam va cac tiéu chuin thong dung trén thé gidi

- Biét cach lua chon vat liéu hop 1y dé sur dung co6 hi€u qua cao nhét.

Objectives: Upon completion of this course, student will be able to:

- Understand the general knowledge of material types used in the current technology including: classification,
microstructure, properties and application of each type

- Know how to use processing technologies and heat treatment to improve material properties

- Grasp the Vietnam’s standards system and the international standards about materials
- Know how to select the suitable materials for specific application with best performance.

Noi dung

Céc kién thuc vé céc loai vat liéu: Vat liéu kim loai (hop kim trén co s¢ cua st gém thép va
gang; hop kim phi sit gdm hop kim trén co s& nhom, dong, titan, magie; hop kim c6 tinh chét
dac biét); Vat liéu phi kim nhu vat li¢u ceramic, polymer va vat liéu compozit. Trinh bay nguyén
tic lua chon vat liéu cho mdi ung dung cu thé dua trén chi tiéu hiéu nang va cach xéc dinh chi
ti€u hi€u nang trong cac truong hop dién hinh nhu chiu luc co hoc, chiu nhiét, vat liéu dién,
dién tir, v.v.

Contents: Knowledge of materials: Metallic materials (iron based alloys include steel and cast iron, non-ferrous

alloys based on aluminum, copper, titanium, magnesium, alloys with
special properties); Non-metallic materials such as ceramic, polymer and composite materials. Describe the
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principle of material selection for each specific application based on performance indicators and how to determine
performance function in typical cases such as mechanical stress, heat resistance, electrical/electronical materials,
etc

MSE3082 Thiét ké chi tiét may (Machine Element Design)
- Khdi lugng (Credits): 2(2-1-0-4)
- Hoc phén tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)

- Muc tiéu

Sau khi két thuc mén hoc sinh vién ¢6 kha ning tinh toan, thiét ké co ban trén co s nguyén ly
va cac chi tiét may trong nha may co khi, luyén kim.

Poc va phat trién ban v& d hoa, dung sai va lip ghép chi tiét may va tmg dung phan mém dé
thiét ké c4c chi tiét 2D va 3D.

Objectives: At the end of the course students have the ability to calculate, basic design based on the principle and
the machine parts in the metallurgical plant.

Read and develop drawing, tolerances and assembly of machine parts and software applications to design 2D and
3D parts.

No6i dung

Céc tiéu chuan trong thiét ké dd hoa; Dung sai va lap ghép; Chi tiét va nguyén 1y may chinh
trong cac may co khi, luyén kim, Thiét ké 2D, cac bai tap ung dung; Thiét ké 3D, cac bai tap
ung dung.

Contents: Standards in graphic design, Tolerance and assembly; Machine details and principles in metallurgical
machine, 2D design, application exercises, 3D design, application problems.

MSE3027 Cong nghé tao hinh vat liéu (Forming processing in materials)
- Khéi lugng (Credits): 2(2-1-0-4)
- Hoc phén tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trude (Pre-courses): Khong (None)
- Hoc phéan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién c6 kha nang:
- Van dung cac nguyén 1y chung dé xac dinh cac diéu kién bién dang kim loai, cac qué trinh
duc tao hinh
- Xay dung qui trinh thiét ké, tinh toan cac thong s6 cong nghé tao hinh vat lidu bang bién
dang tao hinh, duc va in 3D
- Thiét ké, tinh todn dugc mot sé phwong phap tao hinh cu thé: Can, ép chay, cac phuong phap
dap, dac va in 3D.
Objectives: By the end of this course, the student must be able to:
- Apply common principles to determine the conditions of metal deformation, the casting process

- Develop the design process, calculate the parameters of material shaping technology by shaping,
casting and printing 3D.
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- Design, calculate some specific methods of forming: Rolling, extrusion, stamping, casting and 3D
printing.

Noi dung

Co so 1y thuyét vé gia cong bién dang tao hinh vat liéu. Cac phuong phap tao hinh kim loai
béng gia cong ap luc: tao hinh khdi, tao hinh tdm; Tao hinh vét liéu compozit; Tao hinh béng
cong nghé duc; Tao hinh bang in 3D; Cac phuong phap tao hinh dic biét khac.

Contents: Theoritical basic of material forming processing. Methods of forming metal by pressure processing:
Jforming blocks, forming plates; Molding by molding technology, 3D printing; Other special shaping methods.

MSE3028  Luyén kim vit ly (Physical metallurgy)

- Khdi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): MSE1010: Nhap mon KH&KT vat liéu

- Hoc phan hoc trudc (Pre-courses): MSE2023: Su hinh thanh t6 chtc té vi trong vat lidu
- Hoc phéan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu
- Muc tiéu chil yéu ctia hoc phan nay 13 cung cdp cic co s vat Iy dé giai thich mbi quan hé

gitra: cong nghé ché tao / cu trac / dic tinh cua vat liéu, tap trung chu yéu vao kim loai va

hop kim
- Trén co s& cac kién thirc d6 sinh vién c6 kha nang lya chon va thiét ké vat liéu kim loai, dua

trén su két ndi giita cac phuong phap ché tao va nhiét dong hoc véi cau trac va tinh chit cua

kim loai.
Objectives: The central point of this course is to provide a physical basis that links the structure of materials with
their properties, focusing primarily on metals. With this understanding in hand, the concepts of alloy design and
microstructural engineering are also discussed, linking processing and thermodynamics to the structure and
properties of metals.
Noi dung
Tinh thé hoc co s&. Hinh thai va dic trung cua cac loai I¢ch va thay ddi trang thai do tng suét
va nang luong 1éch. Chuyén dong va tuong tac cia 1éch va vai trd cta 1éch toi bién dang déo
da tinh thé va héa bén bién dang. Cac qua trinh xay ra khi nung néng kim loai: 1éch leo, hoi
phuc, u. Qua trinh két tinh lai: tao mam: phat trién hat; anh huong cua nhi¢t do, ing suit, kich
thude hat, chat 1an. Hoa bén dung dich ran, hoa bén tiét pha va cac yéu té anh huong. Hop kim
Fe-C: gian do pha, sy hinh thanh t6 chirc té vi va quan hé giita cdu triic pha vé6i tinh chat va kha
nang gia cong cua hop kim. Kim loai cAu triic nano: dic tinh, 1éch va bién hat; ung dung.
Contents: Basic crystallography. Morphology and characterization of different types of dislocations and state
changes due to their stress and energy. Movement and interaction of dislocations and their role in plastic
polycrystal deformation and work hardening. Processes occurring when heating metals: dislocation climb;
recovery; annealing. Recrystallization: nucleation; grain growth; effects of temperature, strain, grain size,
impurities. Solution and precipitation hardening and effect factors. Fe-C alloy system: phase diagram,

microstructure formation and relationship between phase structure with the properties and machinability.
Nanocrystalline metals: properties, dislocations, and grain boundaries, applications.

MSE3113 D6 an Lua chon vit ligu (Materials Selection Project)
- Khéi luong (Credits): 2(0-4-0-4)
- Hoc phan tién quyét (Prerequisite): MSE1010- Nhap mon KH&KT vit liéu
- Hoc phén hoc trude (Pre-courses): Khong (None)
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- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky nang:

- Nam dugc nguyén tic lya chon vat liéu cho cac muc dich str dung dién hinh nhu: xay dung, ché
tao may, lam dung cy, lam viéc ¢ nhiét d6 cao, chiu an mon, chiu mai mon, tuong thich sinh
hoc,...

- Biét cach phan tich diéu kién 1am viéc va dua ra dugc cac yéu cau vé tinh chat (co, 1y, hoa,
sinh,...) ctia cac chi tiét va két cu cu thé ctia chuyén nganh duoc phan cong

- Biét cach xay dung ham chi tiéu hiéu nang ctia vat liéu 1am chi tiét trong cac truong hop dién
hinh

- €6 thé st dung su hd tro cua phan mém dé lya chon duoc vt liéu dap tmg dugc yéu cau lam
viéc cua chi tiét voi hidu ning cao

- Co6 kha nang lya chon va xay dung dugc quy trinh cong nghé gia cong, tao hinh, x1r Iy nhiét va
bé mat,... dé ché tao duoc chi tiét voi chat luong tét va dép tng yéu cau lam viéc v6i hidu ning
cao nhat.

Objectives: Upon completion of this course, student will be able to:

- Understand the principle of material selection for parts in typical applications such as construction, building, tools,
high temperatures, corrosion, abrasion resistance, biological compatibility, etc.

- Know how to analyze working conditions and requirements of properties (mechanical, physical, chemical,
biological,...) of the specific parts and/or structure in assigned majors

- Know how to calculate performance function of the material to be used in typical cases

- Using software support to select materials that meet the working requirements with high performance.

- Able to select and set up the process of processing, shaping, heat and surface treatment, etc., in order to make the
part meet the requirements of working with good quality and highest performance.

Noi dung

Nhitng nguyén 1y va quy trinh co ban vé lya chon vt liéu ciing nhu céng nghé phu hop dé ché
tao cac chi tiét thong dung trong cac linh vuc vat lidu két ciu (xdy dung, ché tao may) va vat
liéu chirc nang (y sinh, truyén dan/cach nhiét),... Phuong phap x4y dung ham chi tiéu hiéu ning
ctia vat liéu lam chi tiét trong cac trudng hop dién hinh. Huéng dan sir dung phin mém CES hd
trg qué trinh lya chon vat liéu dap Gmg cac yéu cau lam viéc v6i hidu ning cao. Panh gia tong
thé vé hiéu qua vé k¥ thuat va kinh té ctia viéc lua chon vat lidu va cong nghé gia cong, xu ly.
Contents: Basic principles and procedures for selecting materials as well as suitable technologies for fabricating
common parts in the fields of structural materials (construction, machinery) and functional materials (biomedical,
thermal conduction/insulation), etc. The method for developing the performance functions of the parts in typical
cases. Guide to use the CES software for selection of materials that meet the working requirements with high

performance. An overall assessment of the technical and economic efficiency of material selection and processing
technology.

MSE3122 Vat liéu nano (Nanostructured materials)
- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phén tién quyét (Prerequisite): MSE2023: Su hinh thanh t6 chtrc té vi trong vt lidu
- Hoc phﬁn hoc trudc (Pre-courses): MSE3401: Hanh vi co hoc cua vat liu
- Hoc phén song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
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- Hiéu céc khai niém co ban vé vt liéu ciu tric nano nhu phéan loai va céc yéu t6 anh hudng dén
tinh chat ciia ching

- Pic trung t6 chirc cia vat lidu cau tric nano can bang va khong can bang

- Nim viing mot s6 qua trinh xay ra trong vét lidu ciu trac nano nhu khuéch tan va hanh vi co
hoc

- Hiéu dugc sy hinh thanh ciu tric va ung dung cua mat s6 loai vat liéu cAu tric hai pha trén co
so Al, Mg, Zr, Ti...

Objectives: Upon completion of this course, student will be able to

- understand the basic concepts on nanostructured materials, such as the categories, the effects controlling their
properties

- characterise the microstructure of equilibrium and non-equilibrium nano-structured materials

- understand some processes in nano-structured materials such as diffusion, mechanical behavior

- understand the structure formation and application of some two-phase nanostructured materials based on Al, Mg,
Zr, Ti..

Noi dung

Gidi thidu cac cac niém co ban vé vat liéu cau tric nano: phén loai, cac yéu té anh huéng dén

tinh chat, t6 chirc té vi. Qua trinh khuéch tan trong vat liéu nano tinh thé, hanh vi co hoc cua

vat liéu nano tinh thé. Sy hinh thanh céu tric va tinh chét ciia vét liéu cau trac nano hai pha.

Contents: Provide general introduction and basic concepts about nanostructured materials as classification,

effects controlling the properties, microstructure. Diffusion in nanocrystalline materials, mechanical behavior of
nanocrystalline metals. Structure formation and properties of two-phase nanostructured materials.

MSE3131 Cong ngh¢ vit li¢u cAu triic nano (Nanostructured materials processing
technology)

- Khéi luong (Credits): 3(2-1-1-6)

- Hoc phén tién quyét (Prerequisite): MSE2023: Su hinh thanh t6 chtrc té vi trong vat lidu

- Hoc phan hoc trudc (Pre-courses): MSE3031: Cac qua trinh trong k¥ thudt vat liéu

- Hoc phéan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
- Sau khi két thuc hoc phan, trén co s& hiéu biét vé cac nguyén tic vét 1y va hoa hoc, sinh
vién c6 thé ndm viing va ap dung trén thuc té cac cong ngh¢ ché tao vat liéu cu tric nano: cac cong
nghé tir thé khi, cac cong nghé tir thé 1ong, cac cong nghé & thé ran, tong hop hoa hoc va dién hoa.
Objectives: Upon completion of this course, on the basis of the underlying fundamental physical and chemical
principles, student will be able to
- Classify five distinct groups of nanostructured materials processing (including more than 200 different processing

routes) such as vapor phase processing, liquid-phase processing, solid state processing, chemical synthesis and

electrochemical synthesis.
- Apply these processing route in the practice

No6i dung

Céc qua trinh cong nghé tir thé khi (PVD, CVD, ngung tu khi tro). Cac qua trinh cong nghé tir
thé long (ngudi nhanh va x1r 1y nhiét kim loai vo dinh hinh, phan Gng khi-16ng in-situ). Cac qua
trinh cong nghé & thé ran (bién dang déo manh liét, nghién co hoc, cha xat co hoc, két khdi bot
nano tinh thé).

Contents: Vapor phase processing (Physical vapor deposition, chemical vapor deposition, synthesis of
nanostructured materials by inert-gas condensation). Liquid-phase processing (Rapid solidification and annealing
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of amorphous precursors, gas-liquid reaction in-situ, thermal sprayed coatings). Solid state processing (Severe
plastic deformation, mechanical milling, mechanical attrition, nanocrystalline powder consolidation methods).

MSE3141 MB& hinh héa va méd phéng sé (Introduction to Modeling and Simulation)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): MSE2025: Phuong phap tinh toan vt liéu
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
- Phaén tich va du bao cac tinh chit vat liéu bang viéc giai cac phuong trinh toan hoc va vat Iy mo
ta ing xur cua vat ligu.
- Sir dung cac phan mém mo phong dé giai cac van dé lién quan dén vat lidu.
Objectives: By the end of the course, the student must be able to:
- Analyze and predict material properties by solving mathematical and physical equation that describe for material

behaviors.
- Use simulation software to solve problems related to materials.

Noi dung

Mo hinh hoéa va mé phong sb cung cap kién thic co ban vé cac phuong phap mé hinh hoa va
mo phong sd, bao gdm cac phuong phap trong co hoc mdi truong lién tuc (vi dy, phan tir hitu
han), m6 phong nguyén tir (vi du, m6 phéng dong luc hoc phan tir) va co hoc lugng tir. Phuong
phap mo phong nguyén tir va phan tir 1a cic phuong phap mai, nham dy bao céc tinh chét vat
liéu nhu hé s6 dan hoi, d6 bén, tinh chat nhiét, mau sic, va céc tinh cht khac cta vat liu truc
tiép tir cac thanh phan hoa hoc va ciu triic phén tir trong vat lidu bang viéc giai phuong trinh
Schroedinger’s (co hoc lugng tir). Phuong phap ndy mé ra mot hudng di méi cho phép thiét ké
cac cdu tric va vat liéu tir dudi 1én dé tao ra nhimg vat liéu nhe hon, bén hon, tiét kiém niang
luong hon, va gidm gia thanh. Cac phuong phap nay dong mot vai tro quan trong trong céc linh
vuc k¥ thuat hién dai. Trong mén hoc nay, sinh vién dugc trang bi nhiing kién thirc co ban ciing
nhu 4p dung nhitng cong cu tinh toan mé phong cho céc bai toan ky thuét.

Contents: Introduction to Modeling and Simulation provides an introduction into modeling and simulation
approaches, covering continuum methods (e.g. finite element analysis), atomistic simulation (e.g. molecular
dynamics) as well as quantum mechanics. Atomistic and molecular simulation methods are new tools that allow
one to predict functional material properties such as Young's modulus, strength, thermal properties, color, and
others directly from the chemical makeup of the material by solving Schroedinger's equation (quantum mechanics).
This approach is an exciting new paradigm that allows to design materials and structures from the bottom up —
to make materials greener, lighter, stronger, more energy efficient, less expensive,; and to produce them from
abundant building blocks. These tools play an increasingly important role in modern engineering! In this subject

you will get hands-on training in both the fundamentals and applications of these exciting new methods to key
engineering problems.

MSE 3151  Céng nghé vt liéu tién tién (Advanced Materials Processing)
- Khéi luong (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muctiéu
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Trang bi cho sinh vién nhiing kién thirc va ky ning:

- Hiéu cic phuong phap ché tao, gia cong va xir Iy vét liéu co ban. Hiéu cac phuong phap xuat
phat tir vat lidu kich thude nguyén tir, nano.

- Hiéuva ap dung dugc mot ) phuong phap ché tao cu thé dé ché tao ra chi tiét tir cac vat liéu
kim loai, gbm va polyme tién tién

Objectives: Upon completion of this course, student will be able to:

- Understand the fundamentals of materials processing, understands the process of making an engineering structure
from the atomic-and nano-scales to macroscopic levels

- Understand and able to realization the process of making a certain component from modern metallic, ceramic
and/or polymeric materials

Noi dung

Khai quat vé cac phuwong phap ché tao, gia cong va xtr Iy vat liéu. Cac phuong phéap ché tao chi
tiét, thiét bi xuat phat tir kich thude nguyéntir, nano. Quy trinh cong nghé ché tao chi tiét, thiét
bi cu thé bang cac vat liéu kim loai, gdm va polymer tién tién.

Contents: Fundamentals of materials processing. Building engineering structures from the atomic-and nano-
scales to macroscopic levels (bottom-up processing). Case studies illustrating application of processing science
to creation of modern metallic, ceramic and polymeric components and devices

MSE3161 Tinh ning vt liéu trong cac diéu kién dic biét (Materials for extreme

conditions)
- Khéi luong (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trude (Pre-courses): Khong (None)
- Hoc phéan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va k¥ nang:

- Hiéu va mé ta duoc cac chuyén bién xay ra trén bé mat khdi vat liéu khi c6 tac dong cua
cac loai mdi truong lam viéc;

- Hiéu va phan biét dugc cac loai td chirc dudi tac dong cia cac yéu té tir moi trudng riéng
biét. Biét phan tich va danh gia cac két qua thu duoc.

- Biét cach lya chon cong nghé xur Iy phu hop ddi voi vat liéu duoc lua chon ché tao chi tiét,
dung cu lam viéc trong cac diéu kién cu thé;

- Biét cach 1ap duoc quy trinh c6ng nghé ché tao, quy trinh xir Iy nhiét phi hop cho cac loai
chi tiét, dung cu thong thuong.

Objectives: Upon completion of this course, student will be able to:

- Understand and describe the changes that occur surface material blocks when the impact of the working
environment

- Understand and distinguish between types of microstructures under the influence of factors from environments
separately. Analyze and evaluate the results;

- Know how to choose the right treatment technology for the selected materials to make tools working in specific

conditions.
- Know how to set up the process of manufacturing technology, heat treatment process suitable for common

types of tools
Noi dung
Gi61i thi¢u cac hanh vi cua vat li€u trong mot s6 moi truong lam viée khéc nghi¢t nhu: moi
truong nhiét do cao va ap sut cao, moi truong in mon manh liét, moi truong c6 dién trudng va
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tir truong 16n, moi truong gy mai mon bé mat ap luc cao... Cung cip cho nguoi hoc nhimng
kién thuc chinh vé cac tuong tac cia moi trudong lam viée khéc nghiét voi bé mat vat liéu, vé
su bién doi ctia to chire té vi va cac tinh chat can c6. Trén co sé d6, cung cap cac 1y luan co ban
gitip cho sinh vién c6 thé tiép can, lya chon va st dung vat liéu ciing nhu 4p dung cong nghé
ché tao mot cach hop 1y.

Contents: The subject introduces the behavior of materials in harsh working environments such as high
temperature and high pressure environments, intense corrosive environments, high electric and magnetic fields,
environmental abrasive high pressure surface. Provides the knowledge of the interactions of the harsh working
environment with the surface of the material, the variation of the microstructure and the properties required.
Based on that, it provides the basic theories that enable students to access, select and use materials as well as
apply the technology in a rational way.

CH3220 Hoéa hiru co (Organic chemistry)

- Khéi luong (Credits): 4(4-1-0-8)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
Cung cip cho sinh vién nhiing kién thtrc co ban vé co sé Iy thuyét Hoa hitu co, mdi lién quan
giita cdu tao va kha ning phan tng cac hop chét hitu co, phuong phap diéu ché va tinh ché cac
hop chit hitu co quan trong nhat; Budc du cung cip cho sinh vién phuong phap nghién ctu,
tach, tinh ché, dinh lugng cac hop chat hitu co; Bude dau rén luyén cho sinh vién phuong phap
diéu ché, tong hop mot sd hop chit hitu co co ban, rén luyén tac phong nghién ciru va thuc
nghiém hiru co.
Objectives: Provide the basic knowledge about principal theory of organic chemistry, the relationship between structure
and reaction capacity of organic substrates, methods of synthesis and purification of most important of organic
substances to students. Provide to students investigation method, separation, purification and quantitative of organic
substances. First step train students about synthesis method of basically organic substances, cultivate research and
organic chemistry experiment.
No6i dung
Nhing khai niém co ban vé ciu tao, dong phan, danh phap. Phan loai cac phan tng hiru co. Cac
trang thai lai héa cua nguyén tir cacbon trong héa hiru co, tinh chét cac lién két o, . Nhiét dong,
d6ng hoc, hiéu ing va tng dung dé giai thich co ché, tinh chit cac hop chat hitu co. Cac phuong
phap diéu ché, hoa tinh cac hop chét hiru co mach hg, mach vong.
Contents: The brief content of subject include: Basic definitions of structure, isomerism, nomenclature.
Classification of organic reactions. The hybridization status of carbon atoms in organic chemistry, the nature of

the bonds o, m. Kinetic, effect and application for mechanism, properties of organic substances explaination.
Methods for synthesis of acyclic and cyclic organic substances.

CH3050 Héa ly (Physico-chemistry)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phéan hoc trude (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
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Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky ning:

Cung cép céc kién thiic co ban, hién dai trén co s¢ co hoc lwong tir vé ciu tric electron nguyén
ttr, lién két hoa hoc, cau tric electron, ciu tric hinh hoc phan tr, cac mbi quan hé phu thude c6
tinh quy luat cac tinh chat vat 1y, hoa 1y, kha ning phan (mg cta cac chat vao cdu tric ciia chung.
Cung cap nhing kién thirc co ban, hién dai vé co s& 1y thuyét va thuc nghiém ctia nhiét dong
hoa hoc va g dung trong cc qua trinh k¥ thuat va cong nghé san xuat.

Objectives: Provide the basic and model knowledge based on quantum mechanics of atomic electron structure, chemical
bond, electron structure, geometric structure of molecule, the rule of dependent relationships such as physical
properties, physico-chemistry, reaction ability of substances and their structure. Provide the basic and model knowledge
about theory and experimentally of chemistry kinetic and application in technical processing.

Noi dung

Noi dung mén hoc mé ta Cau tao phan tir va lién két hoa hoc: cac loai lién két hoa hoc, hiéu
g nhiét, kha nang chiéu huéng ctia phan ting héa hoc, cac qua trinh héa ly. Cac kién thic co
ban vé can bang pha trong cac hé mot va nhiéu cau tir, dung dich phan tir.

Contents: The brief content of subject include: Description of molecule structure and chemical bond: type of

chemical bonds, thermal effect, reaction directions and physico-chemistry process. Basic knowledge of phase
balance in one and more composition system, molecule solution

CH3330 Hoa phan tich (Analytical chemistry)

- Khéi luong (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trude (Pre-courses): Khong (None)

- Hoc phéan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ nang:
Nhimng hiéu biét co ban vé cic qua trinh xay ra trong dung dich, d6 1 phan tng axit-bazo, tao
phirc, oxy-hoa khir va phan tmg tao két tiia. Xay dung d6 thi mbi quan hé giira sy thay ddi nong
d6 chat nghién ciru (tryc tiép hay gian tiép) vai thé tich dung dich chuan dugc thém vao 1a muc
dich khi nghién ctru mdi loai chuan d6. Diéu d6 giup sinh vién hiéu dugc dién bién xay ra trong
qua trinh chuan d6 va hoc cach du doan dang ciia dudng cong chudn do.
Mon hoc ciling gitp sinh vién nam bit duge co ché chuyén mau cta chit chi thi va lya chon
cht chi thi cho cac phan tmg
Nim duoc co s& ctia phuong phap phan tich khdi lwong
Objectives: Basical understanding of processes occur in solution, such as acid-base reaction, complex formation,
redox reaction and precipitation formation reaction. Distribute the relationship between investigation substance
(direct or indirect) and standard solution graph. Therefore students can understand the mechanism of titration

process. Course also helps students know the color-changing mechanism of indicator and choose the right
indicator for reactions. Understand about the basic of mass analytical method

Noi dung

Hoc phan ndy trinh bay cac can bang axit-bazo, phtic chét, oxy hoa khir va két tua trong dung
dich ciing nhu viéc tmg dung céc tinh chat hoa hoc cua cac phan Gmg nay trong phan tich thé
tich va phan tich khdi lugng.
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Contents: The brief content of subject include: Introduction about acid-base balance, complex, redox and
precipitation in solution as well as application of chemical properties of those reactions in volume and mass
analytical

CH3340 Thi nghiém héa phan tich (Analytical chemistry experimental)

- Khdi lugng (Credits): 2(2-1-0-4)

- Hoc phén tién quyét (Prerequisite): CH3330: Hoa phan tich

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thurc va ky nang:
Cung cap cho sinh vién kién thirc co ban vé ly thuyét va thuc nghiém cac phuong phap phan
tich dé dinh lugng chinh xédc céc chat. Ren luyén ky ning thuc hanh, xay dung tdc phong thi
nghiém can than, chinh xéc, khoa hoc.

Objectives: Provide to students basic knowledge of theory and experimental of analytical methods for accurate
quantification of substances. Train the practice skill, built up the carefully experimental, accuracy and scientific.

No6i dung
Céc bai thi nghiém vé hoa phén tich
The brief content of subject include: Experimental of chemistry analytical subjects
MSE3171 Hoéa ly polyme co sé (Fundamental of polymer physic)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): CH3330: Hoa phan tich
- Hoc phan hoc trudc (Pre-courses): CH3220: Hoa hitu co, CH3050: Hoa 1y
- Hoc phén song hanh: (Corequisite Courses): MSE3170: Hoa Iy polyme co s&
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ nang:
- Trang bi cho sinh vién céc kién thirc va khai niém co ban vé hoa 1y polyme dé co thé tiép thu
cac mon hoc chuyén nganh.
- Gitp cho sinh vién kha nang tu duy logic va sang tao trong nghién ciru vé vat liéu polyme.
Objectives: Introduce to student the basic knowledges and basic definition of polymer physic lead to understanding

of particular courses about polymer science.
- Supporting student about the logical and creation skills for investigating on polymer materials.

Noi dung

Noi dung vén tit bao gdbm: cac khai niém vé céc trang thai vat 1y co ban cta polyme vo dinh
hinh, tinh thé va dung dich polyme, cac tinh chét sir dung chu yéu cua vat liéu polymer
Contents: The brief content of subject include: The definition of basic physical state of amorphous polymer,
crystalline polymer and polymer solution, Introduction of the most common properties of polymer material.

MSE3179 Héa hoc polyme co s¢ (Fundamental of polymer chemistry)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): CH3330: Hoa phén tich
- Hoc phén hoc trude (Pre-courses): CH3220: Hoa hitu co, CH3050: Hoa ly
- Hoc phan song hanh: (Corequisite Courses): MSE3170: Hba Iy polyme co s
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Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky ning:

- Trang bi cho sinh vién cac khai niém va cac phuong phap tong hop polyme co ban.

- Tao diéu kién cho sinh vién c6 céc co s¢ khoa hoc dé hoc céc hoc phﬁn vé cong ngh¢ san Xuét
vat liu polyme va compozit.

Objectives:

- Provide for students about the basic definitions and basic polymer synthesis methods.

- Facilitating students to have scientific knowledge for study about the technology of polymer and composite
materials manufacture courses

No6i dung

No6i dung mén hoc gdm nhitng khai niém co ban vé héa hoc polyme, cac phuong phap tong hop
va bién d6i hoa hoc polyme.

Contents: The brief content of subject include: Basic definitions of polymer chemistry, methods for polymer
synthesis and methods for polymer modification.

MSE3183 Vit liéu hiru co va vat liéu sinh hoc (Organic and biological materials)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu:

Trang bi cho sinh vién nhiing kién thirc va ky nang:

- Hiéu va c6 kha nang phan biét dugc cac loai vat li¢u hiru co va vat li¢u sinh hoc

- Nhan dién dugc sy da dang cua cac vat liu hitu co va sinh hoc cling nhu ti€ém nang phat trién
vat liéu mai, tng dung mdi trong tuong lai

Objectives: Upon completion of this course, student will be able to:

- Understand and able to distinguish organic material and biological material
- Identify the diversification of organic and biological materials as well as their big potential in the future

Noi dung:

Gi61 thi¢u chung. Khai ni¢ém co ban cua vat li¢u hitu co va vat li¢u sinh hoc lién quan dén dinh
nghia, phan loai, cAu tric cua vat liéu. Cac nguyén 1y hoa hoc ddi voi ciu tric vat lidu hitu co
va vat liéu sinh hoc bét ngudn tir cac polypeptide sinh hoc dén cac dai phan tir copolymer. Hoc
phan sé& bao gdm céc kién thirc vé cdu trac phan tir, cac phan tmg tong hop polymer, cac tuong
tac protein-protein, cac vat liu hiru co da chic nang

Contents: General introduction. Basic concept of organic and biological materials including definition,
classification and structure of material. This course covers principles of materials chemistry common to organic

materials ranging from biological polypeptides to engineered block copolymers. Topics include molecular
structure, polymer synthesis reactions, protein-protein interactions, multifunctional organic materials

MSE3184 Vat liéu cho nang lwgng (Materials for Energy Solution)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)

Muc tiéu
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Trang bi cho sinh vién nhiing kién thirc va ky ning:

- Céc loai vat lidu cho tmg dung trong ning lugng: bao gom vt liéu chuyén doi va tich trit ning
luong.

- Hiéu dugc cac tinh chét Iy-hoa cuia céc loai vat lidu.

- Hiéu dugc tiém ning ung dung cta cac loai vat lidu ning luong trong cac thiét bi chuyén doi
va tich trlr ndng lugng.

- Hiéu dugc cach thirc tong hop ctia mot s vat liéu cho tmg dung trong chuyén ddi va tich trit
nang lugng.

Objectives: Upon completion of this course, student will be able to:

- Materials used for energy applications include conversion materials and energy storage.

- Understand the physical and chemical properties of energy materials.

- Understand the application potential of energy materials in energy conversion and storage devices.
- Understand the synthesis of some materials for application in energy conversion and storage.

Noi dung

Gidi thidu vé cac khai niém co ban, mot sd linh vuc ning lugng lién quan. Gidi thiéu vé cac vat liéu
ning lugng bao gdm vat liéu chuyén doi ning luong va vat liéu tich trir ning lwong. Céc tinh chat
Iy-hoa cua timg loai vat liéu ning luong. Cac Gmg dung cta vt liéu ning lugng trong cac thiét bi
chuyén doi ning luong va tich trit ndng lugng. Cac phuong phap tong hop cac vat lidu tich trit ning
lugng.

Contents: Introduction to basic concepts, some related energy fields. Introduction to energy materials including
energy conversion materials and energy storage materials. Physical and chemical properties of kinds of energy

materials. Applications of energy materials in energy conversion and energy storage devices. Fabrication Methods
of conversion and storage energy materials.

4.1.4. Cdc hoc phan dinh huéng chuyén nganh
MSE4101 Luyén thép (Steelmaking)

- Khéi lugng (Credits): 3(3-0-0-6)

- Hoc phén tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trude (Pre-courses): Khong (None)

- Hoc phéan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha ning:
- Nim duoc co s6 1y thuyét va nguyén Iy hoat dong cia cac qua trinh luyén thép.
- Kha nang danh gid, Iya chon, so sanh gitra cac quy trinh cong ngh¢ luyén thép.
- €6 thé phan doan va diéu khién duge mot sb thiét bj va qua trinh cong nghé.
Objectives: Upon completion of this course, student will be able to
- Understand the theoretical basic and the operational principles of steelmaking processes.

- Evaluation, selection, comparison between process of steelmaking technology
- Predictable and control a number of equipments and process technology.

Noi dung

Khai quat cong nghé luyén thép. Nguyén liéu str dung trong 10 luyén thép. Co s& 1y thuyét cong
nghé luyén thép. Cong nghé luyén thép 16 thoi 6xy, 10 dién hd quang va cac phuong phap luyén
thép khac. Cong nghé luyén mot sé méc thép dién hinh. Sinh vién 1am céc bai thi nghiém theo
yéu cau cia mon hoc. Tinh toan, phan doan va diéu khién duoc qua trinh cong nghé luyén thép.
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Contents: Overview of steelmaking technology. Material used in steel furnace. Theoretical basis of steelmaking
technology. The technology of oxygen blowing steel, electric arc furnace and other steel making methods.
Technology of some typical steel grades. Students do experiments according to the requirements of the subject.
Calculate, judge and control the steelmaking process.

MSE4111 Luyén gang 10 cao (Blast furnace ironmaking)
- Khoi lugng (Credits): 3(2-1-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién c6 kha nang:

- Hiéu viéc chuan bi nguyén nhién li€u, cong ngh¢ thiéu két va vé vién quang sat;

- Hiéu vé Iy thuyét va cong nghé san xuat ra gang, cac san pham phu khi néu luyén gang trong 16
cao.

- Gang la nguyén liéu dé ché tao ra cac loai thép, 1a san pham cho cic nganh cong nghiép co khi,
ché tao, giao thong, xay dung, dan sinh va qudc phong.

Objectives: Upon completion of this course, student will be able to

- Understand to prepare preparation of raw materials and fuels, sinters and pellets.

- Understand the theoretical basic and the operational principles of blast furnace ironmaking.

- Understand iron as raw materials in steelmaking, in mechanical and manufacturing industry, transportation,
construction, civil and military.

No6i dung

Cung cap kién thirc khai quat vé lich sir phat trién 16 cao luyén gang, chuan bi nguyén nhién
lidu, cong nghé thidu két va vé vién, cac bién ddi hoa 1y xay ra trong 10 cao khi nau luyén gang;
nhitng diéu kién trao ddi nhiét trong 16, cac hién tuong xay ra trong 16 dé c6 thé san xuat gang
trong 16 cao, bién phap cudng héa nhim muc dich ting ning suit. Sinh vién thyc hién mot sd
thi nghiém lién quan dén hoc phan.

Contents: Overview of: history of blast furnace ironmaking, preparation of raw materials and fuels, sintering and
pelleting processes, physical-chemistry changes occured in the blast furnace; the heat exchange conditions in the

furnace, the phenomena occurring in blast furnace to produce pig iron, the intensive methods for the purpose of
increasing productivity. Students will do some experiments related to the course.

MSE4122 Tinh luyén va duc phéi thép (Refining and steel casting)
- Khéi luong (Credits): 3(2-1-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phéan hoc trude (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Sinh vién nim viing kién thirc:
- Hiéu Iy thuyét tinh luyén thép nhu khir tap chat oxit, khir tap chat khi, dong déu thanh phan,
khdng ché nhiét do. ..
- Ghi nh6 kién thic vé cac phuong phéap khir tap chit.
- Giai thich nguyén 1y hoat dong va cau tao ctia mot s6 phuong phap tinh luyén.
- Hiéu hién tuong hoa Iy xay ra trong qua trinh déng dic thép.
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- Panh gia chat luong cua thép 1ong cho dic phodi va phéi thép sau cac qué trinh duc.

- Giai thich duoc nguyén 1y hoat dong va cdu tao ctia cic phuong phép duc phéi thép.

Objectives: Upon completion of this course, student will be able to:

- Understand theory of steel refining including inclusion removal, homogenous chemical composition, temperature
control, etc.

- Gain the knowledge of inclusion removal methods.

- Explain mechanism and component of the methods for steel refining.

- Understand physical-chemical phenomena in the solidification process of steel

- Evaluate quality of liquid steel and ingot of steel for the casting process.

- Explain the mechanism and component of steel casting methods.

No6i dung

Cung cap kién thiic co s& vé cac van dé lién quan dén tinh luyén va duc phoi thép. Sinh vién
dugc gi6i thiéu nhitng kién thirc vé tinh luyén thép nhu: qua trinh tinh luyén nhu khtr 6xy, khir
khi, khir Iru huynh, ddng déu hoa thanh phéan, khéng ché nhiét do, khir bo va bién tinh tap chat
phi kim, hop kim hoa duoc, cdu tao thiét bi, nguyén Iy hoat dong va nhitng qua trinh xay ra
trong cac phuong phap tinh luyén. Kién thirc lién quan dén duc phoi thép gdm co6 yéu cau chat
luong cua thép long cho dic phoi, cac hién tugng hoa 1y xdy ra trong qua trinh dong dac cua
thép 1ong, cdu tao va nguyén 1y van hanh cua duc lién tuc, chat luong phoi thép,... Sinh vién
thuc hién mot sd thi nghiém lién quan dén hoc phén.

Contents: The course will provide student with understanding of fundamental of refining and steel casting. Student
will gain the knowledge of steel refining such as de-oxidation, gas removal, desulfurization, homogeneous
chemical composition, temperature control, non-ferrous impurities removal, equipment component, mechanism of
steel refining. Steel casting area focuses on quality of liquid steel for casting process, physical-chemical

phenomena in the solidification process, component and mechanism of steel continuous casting, quality of steel
ingot, etc. Student will do some experiments related to the course.

MSE4132 Luyén kim phi coc (Alternative Ironmaking Routes)
- Khéi lugng (Credits): 3(2-1-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Sinh vién nam virng kién thirc:

- Co s6 hoan nguyén quing sit bang chat hoan nguyén thé khi, ran, long.

- Nguyén Iy chuyén hoa khi hoan nguyén.

- Trinh bay va ap dung cac luu trinh cong nghé va thiét bi hoan nguyén tryc tiép va hoan nguyén
truc tiép-nau chay.

- Phan tich dugc céc thuén lgi, kho khan cta céc gidi phap cong nghé dé san xuét hiéu qua, tiét
kiém nang lugng, bao vé moi trudng.

Objectives: Upon completion of this course, student will be able to:

- Understand the fundamental of reduction of iron ore by gas, liquid and solid reductants.

- Select the reforming processes for gas, liquid and solid fuels to prepare reducing gas.

- Understand and application of direct reduction and smelting reduction processes and equipment.

- Evaluate the advantages and disadvantages of each technology solution in efficient production, energy saving,
environmental protection etc.

No6i dung
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Cung cap nhimng kién thirc can thiét vé hoan nguyén quing sit, co s¢ 1y thuyét va nguyén 1y
hoat dong ctia qua trinh cong nghé luyén kim phi cdc. Trinh bay céc luu trinh cong nghé va
thiét bi hoan nguyén tryc tiép va hoan nguyén truc tiép-nau chdy. Phén tich nhitng thuan loi,
kho khin cua cac giai phap cong nghé dé san xuat hiéu qua, tiét kiém niang luong, bao vé moi
truong. Sinh vién 1am céc thi nghiém theo yéu cau cia hoc phan.

Contents: The course will provide the fundamental knowledge of reduction of iron ores, theory and process of
alternative ironmaking routes. The flow line and equipment of direct reduction of and smelting reduction processes

will be discussed. The advantages and disadvantages of each technology solution in efficient production, energy
saving, environmental protection etc. will be analyzed. Student should do some experiments related to the course.

MSE4141 Xir Iy & tai ché chét thai trong luyén kim (Waste Treatment and Utilization
in Metallurgy)

- Khéi luong (Credits): 2(2-0-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Sinh vién nam viing kién thure:

Vai tro va y nghia ciia tai ché trong luyén kim.

Néu dugc tinh chat va cac phuong phap xac dinh tinh chat ctia phé thai.

Trinh bay duoc phuong phép, thiét bi va cong nghé phuc héi kim loai tir xi, bui, khéi luyén kim
- Nam duoc cac cong nghé moéi trong tai ché.
Objectives: Upon completion of this course, student will be able to:
- The role and significance of recycling methods in metallurgy.
- Identify characterization methods and properties of metallurgy waste.
- Demonstrate about method, equipment and technology to recover metals from slag, dust and smoke.
- Understand and apply new technologies in recycling.

Noi dung

Cung cép cac kién thirc khai quat vé k¥ thuat tai ché kim loai tir chat thai ran nhu: xi, bun va
bui trong céng nghiép san xuat gang thép tir cac qua trinh cong nghé: thiéu két, vé vién, luyén
cbe, 10 cao, 10 thoi, dbc lién tuc, can thép. G161 thi¢u mot sb phuong phap xu ly va tai ché da
ap dung phd bién ¢ Viét Nam va trén thé gioi.

Contents: The course will provide the general knowledge of metal recycling techniques from solid waste such as
slag, sludge and dust in processes of the iron and steel industry: sintering, pelletizing, coking, blast furnace, basic-

oxygen furnace, continuous casting, steel rolling. Some methods of processing and recycling applied in Vietnam
and in the world will be introduced.

MSE4152 D6 an cong nghé va thiét bi luyén gang thép (Academic project on Iron and
steelmaking)
- Khdi luong (Credits): 2(0-4-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trude (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
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- Niam vimng Iy thuyét, tinh toan thiét ké may thiéu két, tinh phdi liéu luyén gang 16 cao, tinh can
bang nhiét va khi trong 10 cao, tinh toan tric d6 16 cao

- Tinh toan thiét ké 10 dién hd quang luyén thép, tinh phdi liéu dé san xuat mot mac thép nao d6

- Sinh vién lam duoc cac yéu cau vé thiét ké, tinh toan phdi liéu trong nha may luyén gang thép.

Objectives: By the end of the course students will be able to:

- Understanding and have ability design sintering machine, mixed raw materials ratio computation for feeding to
blast furnace, heat and gas balance computation in blast furnace and fundamental dimension of blast furnace

- Computation and design arc furnace for steelmaking, computation of mixed raw materials ratio for feeding to
produce any steel grade.

- Have ability of design, computation of any demands relate to iron and steelmaking from employer.

No6i dung

Thiét ké may thiéu két bang tai, tinh phdi liéu luyén gang 16 cao, tinh can bang nhiét va khi

trong 10 cao, tinh toan tric d6 10 cao. Thiét ké 16 chuyén LD, thiét ké 10 dién hd quang luyén

thép. Tinh toan phdi liéu dé san xuit mot mac thép nao do.

Contents: Design sintering machine, mixed raw materials ratio computation for feeding to blast furnace, heat and

gas balance computation in blast furnace and fundamental dimension of blast furnace. Computation and design

arc furnace for steelmaking, computation of mixed raw materials ratio for feeding to produce a steel grade.

MSES100 Héa luyén (Pyrometallurgy)
- Khdi lugng (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): MSE2020 Nhiét dong hoc vt liéu (Thermodynamics
of Materials)
- Hoc phén hoc trude (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Mon hoc ndy nhiam trang bj cho sinh vién:

Kién thirc:

- Hiéu va ndm duoc cac giai doan co ban xay ra trong quy trinh luyén kim bang phuong phap
hoa luyén: Cac qué trinh chay va nung thiéu nguyén nhién liéu, qua trinh néu luyén gang thép
va cac kim loai khac, qua trinh tinh luyén va khir khi, qué trinh tai oxy hoa.

- Hiéu va ap dung duoc cac nguyén Iy nhiét dong hoc va dong hoc ciia cac phan tng hoa hoc xay
ra trong timg giai doan nau luyén. Tir d6 xac dinh cac yéu t6 anh huong dén qua trinh tao thanh
san pham mong mudn, mirc d6 tao san pham trong cac diéu kién cong nghé (nhiét do, ap suit,
moi trudng, ndng do cac chét...).

- Hiéu vé c4c hién tuong bé mat, cAu tric va tinh chét cta xi va kim loai long.

- Hiéu va ndm duoc nguyén 1y va quy trinh luyén gang thép va mot s kim loai hop kim khac
bang phuong phéap hoa luyén.

Ky nang:

- Xay dung dugc quy trinh cong nghé luyén mét s6 kim loai tir quing bang phuong phap hoa
luyén.

- Su dung thanh thao gian dd Ellingham mot s6 cac loai gian dd pha khac trong viéc lya chon
nguyén nhién liéu, chat hoan nguyén, chat kht, chit tao xi pht hop véi kim loai can luyén va
céc giai doan nau luyén.

- Viét phuong trinh phan tmg cho timg giai doan va du doan san phim tao thanh trong diéu kién
cong nghé cy thé.
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- Tinh to4n va lya chon céc thong ) k¥ thuat phu hop (nhiét dJ, ap suit, moi truong, néng do
cac chat, hinh dang kich thudc nguyén lidu. ..), cac bién phap cuong hoa hodc kiém ché cac qua
trinh hodc cac phan tmg khong mong mudn.

Objectives:

Knowledge:

- Understand and apply physicochemical principles in different steps during production of common metals by
pyrometallurgy methods, namely: combustion and incineration of fuels, roasting of sulfide minerals, iron and
steel making, refining, degassing, re-oxidation.

- Understand the surface phenomena, structures and properties of liquid slags and liquid metals

- Understand the principles and methods of iron and steelmaking and extraction of different types of metals by
pyrometallurgy.

Skills: In the end of the course the student is able to

- Select appropriate technique for extraction of some metals by pyrometallurgy methods

- Apply Ellingham diagrams and other phase diagrams on selecting materials, reactants, reducing agents, slag
for producing metals and the stages of the process.

- Write reaction equations for each stage and predict the products formed under specific technology conditions.

- Calculate and select the technical conditions (temperature, pressure, environment, concentration of

substances, shape and size of materials) to enhance or control unwanted processes or reactions.

Noi dung: Cac dai lugng nhiét dong va cac mdi quan hé; Qua trinh chay nhién liéu va nung

quang sulfua; Qua trinh phan ly oxit, cacbonat va sunfua kim loai; Qué trinh hoan nguyén oxit

kim loai; C4u tric tinh chat cua xi 16ng va kim loai 16ng; Céc hién twong bé mit; Qué trinh oxy
hoa va khir tap chat trong kim loai 1ong; Qua trinh tinh luyén va khir khi trong kim loai 1ong

Content

Thermodynamic quantities and relationships, Fuel burning and roasting of sulfide minerals; Dissociation and

formation of oxides, carbonate and metal sulfide; Reduction of oxides; Structural properties of molten slag and
liquid metal; Interfacial phenomenon,; Oxidation and reduction of impurities in liquid metal; Refining and
degassing processes in liquid metal

MSES161 Ung dung ciia gang, thép va hop kim (Application of steels and alloys)

- Khdi luong (Credits): 2(2-0-0-4)

- Hoc phan tién quyét (Prerequisite): MSE1010 Nhap mén KH&KT vat liéu

- Hoc phﬁn hoc trude (Pre-courses): MSE2020 Nhi¢t dong hoc vat li¢u

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Sau khi két thuc hoc phan, sinh vién c6 kha ning nhén biét cac tinh ning can thiét va cong nghé
ché tao cua thép va hop kim cho mét ing dung cu thé, c6 nang lyc hinh thanh y tuong thiét ké
hop kim va quy trinh ché tao d6i voi mot s6 g dung trong linh vyc niang luong va hang khong.
Mon hoc ciing cung cap cho sinh vién cac k§ ning lam viéc nhom, thuyét trinh va thai do can
thiét dé lam viéc trong cong nghiép.
Objectives: After completing this course, students have the ability to identify the necessary performance and
manufacturing process of steels and alloys for a specific application, to conceive the idea for design and

manufacture of some alloys applied in energy and airplane. The course also provides the students with other skills
such as team working, presentation and needed attitudes for working in the industry.

Noi dung:
- Méi quan hé giira tinh chét, thanh phan héa hoc va to chirc té vi ctia thép va hop kim;
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- Ung dung va cong nghé ché tao cuia thép va hop kim trong mot s6 linh vuc quan trong nhu
ché tao tua bin khi, thiét bi trong nha may di¢n, hang khong, thiét bi chiu ap luc va 10 phan ung
hat nhan.

- Thiét ké va céc tiéu chi ddi véi co tinh, tinh chét vat 1y va tinh chit hoa hoc cua céc loai thép
va hop kim cho céc trng dung néu trén.

Contents:

- The relationships of properties of steels and alloys to their composition and structure;

- Application and manufacture of steels and alloys in a number of important fields such as gas turbines, electrical-

power-generation equipment, airframes, pressure vessels, and nuclear applications;
- Design and criteria for mechanical, physical and chemical properties of which the steels and alloys.

MSE4199 Ly thuyét bién dang tao hinh (Metal forming Therory)
- Khdi lugng (Credits): 3(2-1-1-6)
- Hoc phén tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Moén hoc cung cip cho sinh vién nhitng kién thirc vé nguyén 1y co ban qua trinh cén, trong d6
c6 dong hinh hoc va dong luc hoc cac qua trinh can. Ly thuyét qua trinh bién dang tao hinh;

Objectives: The course provides students with basic knowledge of the rolling process, including geometry and
dynamics of rolling processes. Theory of metal forming deformation processs.

Noi dung

Xem xé&t cac nguyén 1y co ban vé dong hinh hoc va dong luc hoc qua trinh can kim loai.

Cac thong ) vung bién dang; Piéu kién an phoi va diéu kién can 6n dinh; ma sat gitra kim loai
va truc can; Do vuot va do tré; gidn rong; Ung suét tiép xuc gitra kim loai va truc; Luc can va
mo men can. Ly thuyét cac qua trinh bién dang tao hinh trong gia cong khdi va tim.

Contents: Consider the basic principles of geometry and dynamics of metal rolling process.

Deformation parameters; Embryo feeding conditions and stable rolling conditions; friction between metal and

shaft; Latency and latency, broadening; Contact between metal and shaft; Rolling force and rolling torque.
Theory of forming deformation processes in bulk and sheet processing.

MSE4269 Cong nghé tao hinh khéi (Bulk metal forming Technology)
- Khéi luong (Credits): 3(2-1-1-6)
- Hoc phén tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:
- Hiéurd, phan tich va phan biét dugc céc loai hinh cong ngh¢ dugc stir dung dé san xuét céac
loai thép hinh tron, van, U, I, L.
- Hiéu 13 va biét cach thiét 1ap cac ché d6 cong nghé cho cac qua trinh can hinh, ép chay, kéo
day.
- Xac dinh céc chi tiéu kinh té k¥ thuat d6i v6i mot nha méay tao hinh
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- Tinh toan ning sudt, chu ki cho cac loai hinh c6ng nghé khac nhau trong nha may.
Objectives: Upon completion of this module, students should be able to:

- Understand, analyze and distinguish the types of technology used to produce round steel, rebar, U, I, L.

- Understand and know how to set technology regimes for lamination, extrusion and wire drawing processes.
- Determining economic and technical norms for a forming factory

- Calculating productivity, cycles for different types of technology in the factory.

No6i dung

Giéi thidu san pham, may can va quy trinh cong nghé; Phoi va nung phoi; Cac khai niém co
ban trong cong nghé can thép hinh, ép chdy va kéo day; Céc cong tac k¥ thuat trong nha may
can, ép chay va kéo diy; Cong nghé san xuat phdi; cong nghé san xuét thép hinh: ray dam, c&
16n, trung binh va nho;

Contents:

Introduce products, rolling machines and technological processes; Embryos and embryos,; Basic concepts in
forming, rolling, pressing and drawing wire technology; Technical works in rolling, laminating and wire drawing
plants; Technology of embryo production, technology for producing section steel: beams, large, medium and small
sizes;

MSE4259 Cong nghé tao hinh tim (Sheet metal forming Technology)
- Khéi luong (Credits): 3(2-1-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién c6 kha nang:
- Hiéurd, phan tich va phan biét dugc céc loai hinh cong ngh¢ dugc stir dung dé san xuét céac
loai thép hinh, tam va ong.
- Hiéu 13 cac quy trinh céng nghé can thép tim va cong nghé udn léc, cong nghé dap vudt...
- Hiéu 15 va biét cach thiét 1ap cac ché do cong nghé cho cic qué trinh tao hinh tim.
- Hiéu 13 va biét cach str dung cac hé théng 15 hinh cho qua trinh san xuat cac loai san pham.
- Xac dinh céc chi tiéu kinh té k¥ thuat d6i v6i mot nha may tao hinh tam
- Tinh toan ning suét, chu ki can cho céc loai hinh cong nghé khac nhau trong nha may tao
hinh tam.

Objectives: Upon completion of this module, students should be able to:

- Understand, analyze and distinguish the types of technology used to produce steel, plates and tubes.

- Understand the processes of rolling technology and plate bending technology, stamping technology ...
- Understand and know how to set technology regimes for plate forming processes.

- Understand and know how to use shaped hole systems for the production of all kinds of products.

- Identify economic and technical indicators for a plate forming factory
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- Calculating productivity, rolling cycle for different types of technology in plate forming factory.

Noi dung

Gidi thiéu san pham, may can va quy trinh cong nghé; Phoi va nung phoi; Cac khai niém co
ban trong cong nghé can thép; Cac cong tac ki thuat trong nha may can; Cong nghé san xut
phoi; cong nghé san xuét thép hinh: ray dim, c¢& 16n, trung binh va nho; Cong nghé can thép
tAm mong va bang: ddo chiéu, lién tuc...Cong nghé can dng han.

Contents: Introduction, rolling and process technology;, Embryos and embryos; Basic concepts in steel rolling
technology, Technical work in rolling mill; Technology of production of embryos; Technology of steel forming:
rails beam, large, medium and small; plate rolling, skin-plate rolling: reversing, continuous ... Welding tube
technology.

MSE4239 Tu dong héa qua trinh san xuit (Manufactured process automation)
- Khdi lugng (Credits): 2(2-0-0-4)
- Hoc phén tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phéan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién c6 kha nang:
- Trinh bay dugc cdu triic cia so d6 diéu khién cac quy trinh cong nghé tao hinh
- Tinh toén, thiét ké dwoc so d6 diéu khién
- Mo ta dugc cach lam viéc cua hé théng tu dong hod
- Chuyén doi dugc hé théng didu khién ro le (ctmg) sang hé thong diéu khién nang PLC
Objectives: Upon completion of this module, students should be able to:
- Describe the structure of the control chart for metal forming processes
- Calculation, design is controllable

- Describe how the automation system works

- Convert the control system (hard) to PLC control system
No6i dung
Nhirng phan tir ty dong. Vong lap ho-vong lap kin; Céc loai senso tng dung trong cic nha may
cong nghiép; Co cdu chip hanh; Ty dong hoa thiét bi co khi khu vuc 16 nung. Ty dong hoa day
chuyén can. Ty dong hoa day chuyén dap tao hinh. Ty dong ho4 trén co s cong nghé PLC.

Contents: Automatic elements. Open and Closed loop systems; Types of sensors applied in industrial plants;
demands equipments; Automation of mechanical equipment in the kiln area. Automation of rolling line.
Automation of metal forming. Automation based on PLC technology.

MSE4229 Db an cong nghé va thiét bi (Project)
- Khéi luong (Credits): 2(0-4-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh: (Corequisite Courses): Khong (None)

- Muc tiéu
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Cung cép cac phuong phap thiét ké cong nghé va tinh toan lya chon thiét bi dé san xuét cac loai
san pham thép day, thép hinh (tron, van, vudng, goc, chir U, I, ray — dam), thép tdm va thép
ong. ..

Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha ning:

- Thiét ké duoc cong nghé tao hinh cac loai san pham cu thé trén day chuyén san xuét.

- Thiét ké duoc hé thong 18 hinh, bién dang truc/khuén tao hinh.

- Thiét ké va nghiém bén duoc céc thiét bi chinh trong xudng tao hinh.
Objectives: This course provides technological design methods, equipment selection for the manufacturing of
specific products such as wire, bar (round, square, L, U, I, rails — beam), strip, sheet, tube...

Upon completion of this module, students should be able to:

- Design suitable technological process for the specific types of deformation products
- Design of roll/die pass system and roll/die profile
- Design and durability testing for the main equipment in the forming process

Noi dung

Céc phuong phap thiét ké cong nghé dé tao hinh cic san pham c6 tiét dién don gian: tron,
vudng, U, 1, ray, can thép tdm day, can thép bang mong, can tén, udn léc cac loai éng han, va
céc chi tiét hinh dang phirc tap. Hoc phan ciing cung cip cho sinh vién cac phuong phap tinh
toan thiét ké, nghiém bén cac dang thiét bi chinh trong nha may tao hinh vat liéu nhu: truc
can/khudn ép, gid can/may ép, thiét bi dan huong, thiét bi nang ha-van chuyén phoi, thiét b xr
1§ nhiét.

Contents: This course provides technological design of forming methods to manufacture specific products having
simple cross-sections: round, square, U, I, rails, plate, strip and sheet, rolling of weld tube and other various types
of complex shapes. This module also provides students methods of calculating, designing and durability testing of
main and auxiliary equipment in deformation process line such as: mold, rolling stand, guiding equipment, lifting
and moving equipment, heat treatment device...

MSE4219 Thiét bi gia cong tao hinh vt li¢u (Metal forming Equipment)

- Khéi luong (Credits): 3(3-0-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phéan hoc trude (Pre-courses): Khong (None)

- Hoc phan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Mobn hoc cung cép nhitng kién thue vé khai niém va phan loai thiét bi tao hinh vat liéu béng cac
phuong phap gia cong &p lyc. Cau tao va nguyén 1y lam viéc cua cac thiét bi chinh va phu trong
day chuyén cong ngh¢ gia cong tao hinh vat liéu. Phuong phap tinh cac thong so k¥ thuat, ndng
lugng va kiém tra d§ bén may khi chon thiét bi cho cac day chuyén cong ngh¢ d6. Mon hoc co
02 bai thi nghiém (Bai thi nghi¢ém thao lap may can va bai thi nghiém ép trén may thuy luc).
Objectives:

Students express the basic concepts of classification, structure and working principles of devices which perform
material deformation stages by rolling, forging, drawing and extrusion technologies.

63



Students have capacity to choose the main and auxiliary equipment to manufacture specific products by
deformation processes such as rolling, forging, drawing and extrusion technologies. And they gain their
techniques to calculate technical parameters, power and durability testing of those machines.

Noi dung

Mon hoc cung cép nhiing kién thirc vé khai niém va phan loai thiét bi tao hinh vat liéu bang cac
phuong phap gia cong ap luc. Cau tao va nguyén 1y 1am viée ctia cac thiét bi chinh va phu trong
day chuyén cong nghé gia cong tao hinh vat liéu. Phuong phép tinh cac thong s6 k¥ thuat, ning
luong va kiém tra d6 bén may khi chon thiét bi cho cac day chuyén cong nghé d6. Mén hoc co
02 bai thi nghiém (Bai thi nghiém thao 1ap may can va bai thi nghiém ép trén may thiy luc).

Contents: This course provides knowledge of the concept and classification of material deformation equipment
by rolling, forging, drawing and extrusion methods; Structure and working principles of main and auxiliary
equipment in material forming processing line; Method of calculating the technical parameters, energy and
durability of choosen equipments for those materials deformation process.

MSE4279 Dung sai va lip ghép (Tolerance and Assembly)
- Khéi luong (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu
Sau khi hoc xong hoc phan nay, sinh vién c6 kha ning:
+ Biét ghi ky hiéu dung sai lap ghép cho cac bé miit.
+ Phén tich cac nguyén nhan gay ra sai s6 vé hinh dang va vi tri tir 46 dua ra cac phuong
phép gia cong hop ly nham han ché toi da céc sai so.
+ Biét duoc sai s6 c6 thé chdp nhan va sai s6 khong thé chip nhan dugc.
Objectives:
After completing this module, students will be able to:
+ Know the symbols of mounting tolerances for surfaces.

+ Analysis of the causes of errors in shape and position from which to propose reasonable machining methods to

minimize errors.

+ Know the tolerable errors and unacceptable errors.
No6i dung

Giéi thiéu cac khai niém vé dung sai va lap ghép cac mbi ghép thong dung bao gom: tru tron,
then hoa, banh rang, ghép ren, bé mat con... Cach xac dinh kich thudc trong chudi kich thudc
khi thiét ké co khi. Thong qua mén hoc cac 1y 2 thuyét vé ky thuét do ludng, thiét bi do luong
va g dung trong ché tao co khi da va dang duoc ap dung.

Contents: Introduces the concepts about Assembly torlerance of typical assem: cylinder, serrated shaft, gear,
thread, and cone face... This subject also provide for student how to calculate the dimension in mechanical design.

Beside of that, the theory of measurement enfineering, measurement equipment and its application have been
utilizing in mechanical field.
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MSES219 Lap du an xudng tao hinh vat liéu (Workshop project)

- Khéi luong (Credits): 2(2-0-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh: (Corequisite Courses): Khong (None)
- Muc tiéu

Trang bi nhiing kién thirc co ban khi thiét ké mot xuong can. Cu thé 1a biét cach bb tri cac
ching loai thiét bi can trén co s& mot quy trinh cong nghé da dugc xac dinh.

Xéc dinh dugc dién tich nha xudng, cac yéu cAu vé nang lugng, nguyén licu, thiét bi chinh
phu cta xudng can ciing nhu ké hoach an toan lao dong va bao vé mdi trudng.
Objectives: Provides with basic knowledge when designing a rolling mill. In particular, know how to position the
type of rolling equipment on the basis of a defined technological process.

Determine the workshop area, energy requirements, raw materials and secondary equipment of the rolling
mill as well as the plan of labor safety and environmental protection.

No6i dung

BG tri thiét bi can theo mot day chuyén cong nghé da duoc xac dinh; Mit bang nha may thép
va cac qui trinh cong nghé co ban; Luan chimg xay dung xudng can; Nhimng s6 liéu ban dau dé
thiét ké xudng; Cac chi s6 tiéu hao trong nha may can; ké hoach an toan lao dong va bao vé
moi truong; TH chire san xudt va to chirc lao dong.

Contents: Arranging rolling equipment along a defined technological line; Steel plant layout and basic
technological processes;, Constructing a rolling workshop; Initial data for workshop design, Indicators of
consumption in rolling mills; Work safety and environmental protection plans,; Production organization and labor
organization.

MSE4302 Chuyén dé nghién ciru (Casting project)
- Khéi lugng (Credits): 2(0-2-2-4)
- Hoc phan tién quyét (Prerequisite): MSE3031 Cac qua trinh trong k¥ thuat vat liéu;
- Hoc phﬁn hoc trude (Pre-courses): MSE3028 Luyén kim vat Iy, MSE2023 Sy hinh thanh
t0 chuc té vi vat liéu;
- Hoc phén song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ nang:

Kién thirc dat duoc:

- Sinh vién hiéu va m6 ta dugc cac cong nghé co ban trong ky thuat vat li¢u.

- Sinh vién c6 thé hiéu rd ban chit cac quy trinh k¥ thuat vat liéu co ban, tir ché tao, tao hinh
va xur 1y cho dén hoan thién san pham.

K¥ nang dat duoc:

- Sinh vién c6 thé sir dung kién thirc cia minh dé xay dung quy trinh cong nghé phi hop vai
cac loai vat liéu va cho timg dang san pham.
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- Sinh vién c6 khé ndng thuc hién cac quy trinh cong nghé¢ da dugc xay dung.
- Sinh vién c6 kha niang phan tich va d4nh gia cac két qua dat duoc.
Objectives: Upon completion of this course, student will be able to:

Acquired knowledge:

- Students will be able to characterize the basic technology of casting into a permanent or disposable
mold;

- Students will be able to really understand the fundamental of basic materials engineering processes,
including manufacturing, shaping and processing, production finishing.

Acquired skills:

- Students will be able to use their knowledge to build up the appropriate technological process for a
given type of product;

- Student will be able to apply the proposed technology, with regard to materials and production type;
- Students will be able to analyze and evaluate the achieved results.
Noi dung
Hoc phan bao gdm céc chuyén dé nghién ctru duoc xay dung trén nhitng quy trinh cong nghé
khéac nhau nhu cong nghé nau luyén, cong nghé tao hinh tir trang thai long, cong nghé vat li¢u
t6 hop, cong nghé tién tién va giai ma cong nghé. Ngoai ra cac chuyén dé c6 thé bao gom cac
n6i dung mé hinh hoa va mé phong; xtr 1y s6 liu; thiét ké thiét bi, nha xudng va dugc xay dung
trén co so két hop 1y thuyét va thuc tién ciia cac qua trinh san xuat riéng biét.

Contents: The MSE 4300 Casting Project involves working with different technological processes such as smelting
technology, semi-solid metal forming technology, composite technology, advanced technology and reverse
engineering. In addition, the project could consist modeling and simulation content; data analysis, equipment and
workshop design. It is intended also to emulate professional practice in individual manufacturing process, with
aspects of design, processing and performance; and fabrication of casting production.

MSE4312 Hop kim va Cong nghé niu luyén (Alloys and melting technology)
- Khéi luong (Credits): 3(2-1-1-6)
- Hoc phén tién quyét (Prerequisite): MSE1010 Nhap mon KH&KTVL.
- Hoc phan hoc trudc (Pre-courses): MSE3028 Luyén kim vat ly
- Hoc phén song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ ning:

Kién thirc dat duoc:

- Hiéu va m6 ta duoc gian do pha, td chirc, tinh chét va linh vuc sir dung ctia mot s6 ho hop kim
o ban trén co & sit, nhom, déng .

- Nam vimg phuong phap niu luyén: 16 nau; qua trinh nu va tinh luyén; ban cht, vai tro va cach
tao xi.

- Hiéu dugc nguyén 1y ché tao hop kim sach.

KV nang dat duoc:

- Tinh toan thanh phén mé liéu dé ché tao cac hop kim trén.
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- Phan tich va d4nh gia t6 chirc hop kim.

Objectives: Upon completion of this course, student will be able to:

Acquired knowledge:

- Understand and be master of some fundamental alloys: steels, cast irons, aluminum allys, copper alloys...
Its contents consist of phase diagram, microstructures, properties and application field.

- Be master of the melting methods: melting furnace; materials processing, flux and methods of slag
processing.

- Understand the principles of clean alloy manufacturing.

Acquired skills:

- Calculate the charges to make these alloys.
- Analysis and evaluate microstructure of alloys.

No6i dung

Giéi thiéu chung; Nguyén li chung vé hop kim hoa;

Thép cac bon va thép hop kim: cac nguyén té hop kim trong thép; cac loai thép cac bon va
thép hop kim; thép khong gi, thép Mn cao va thép hop kim thap d6 bén cao. Nau thép trong 10
cam Ung va 10 hd quang.

Gang xam va gang hgp kim: sy hinh thanh graphit trong gang; cac loai gang xam va gang hop
kim. Cac phuong phap ché tao. Ndu gang trong 16 cam tmg, 16 hd quang.

Hop kim nhom: cac hop kim Al-Si; Al-Cu; Al-Mg va Al-Zn. Nau nhém trong 10 ndi, 10 cam
ung.

Hop kim dong: dong thau va ddng thanh. Nau dong trong 16 ndi va 16 cam tng.

Hop kim k&m va cach nau luyén.

Contents:

General introduction; Basic principles of alloying.

Carbon steel and alloying steels: alloying elements in steel; the grades of carbon and alloying steel; high strength
low alloy steel; high manganese steels and stainless steels. Melting steels in the induction furnace and arc furnace.

Cast irons and alloying irons: The formation of graphite in the irons, grades of iron: grey iron, ductile iron,
alloying irons. Modification of iron. Melting cast irons in the induction furnace and arc furnace.

Aluminum alloys: Al-Si; Al-Cu; AI-Mg and Al-Zn. Melting aluminum in crucible and induction furnace.
Copper alloys: brass and bronze copper. Melting copper alloys in crucible and induction furnace.
Zinc alloys and production methods.
MSE4322 Cac phuong phap lam khuén (Moulding methods )
- Khéi luong (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): MSE1010 Nhap mén KH&KTVL.
- Hoc phﬁn hoc trudc (Pre-courses): MSE2027 Cong nghé tao hinh vat li¢u
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu

Trang bj cho sinh vién nhimg kién thtrc va k§ ning:
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- Thuyc hién dugc cac quy trinh cong nghé ché tao khuon cat-sét. Biét cach kiém soat cong nghé
d6 nham tao ra vat dac chét luong cao.

- Poc hiéu cac ban vé thiét ké va quy trinh cong nghé.

- Thuyc hién thiét ké cong nghé duc & dang don gian.

Objectives: Upon completion of this course, student will be able to:

- Understand and able to design the technology procedures to make a sand mould
- Control these technology procedures in order to make health castings.
- Understand and execute the procedures of casting technological design.

No6i dung

Céu tao khudn duc; Mau va vat liéu 1am mau; Rudt va hop rudt. Chon médt phan khuon.
Céc phuong phap 1am khuon thi cong: dudng, mau, xwong, rudt, khuon cat sét, khuon dat.
Céc phuong phap lam khuon bang may va trén day chuyén;

Rap khuon, rot khuon; dd khudn va lam sach;

Contents:

General introduction. Basic concept of structure of casting mould. Pattern and materials for pattern making. Core
and core box. Parting line for moulding.

Methods of hand moulding making. Mould making on machine and Disamatic. Assembling the mould. Pouring,
cleaning and processing casting.

Technology of making mould by using the core; Moulding in the ground by means of templates, Forming using
models of skeletal.

MSE4332 Co s¢ ky thuit dic (Fundamentals of foundry engineering)
- Khdi lugng (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): MSE2023 Sy hinh thanh t6 chirc té vi vat liéu
- Hoc phén hoc trudc (Pre-courses): MSE3031 Céc qua trinh k¥ thuat trong vat liéu
- Hoc phan song hanh: (Corequisite Courses): MSE4312 Hop kim va cong nghé nau luyén
Muc tiéu
Trang bj cho sinh vién nhimg kién thtrc va k§ ning:
- Co s ky thuat dac va qua trinh hinh thanh vat duc.
- Co sd thiet ke cong ngh¢ dic, hé thong rét, ngot.
- Khai quat vé nguyén nhan va cac bién phap khac phuc mot so khuyet tat thuong gap trong

san xuét dic.
Objectives: Upon completion of this course, student will supply the knowledge and skill in:
- Fundamentals of foundry engineering and casting formation

- Fundamentals of casting technology project, design of the gating and feeding systems
- General knowledge on casting defect related with solidification process and the measure for their repair

Noi dung

Khai quat vé ky thuat dc. Cac tinh chat cta kim loai 16ng: cdu tric, strc cing bé mit, 6 nhét,
d6 chay loang, kha ning tham nhap khi. Dong chay va qué trinh dién day khuon duc. Co s
thiét ké hé thong rét. Puong ngudi va qua trinh truyén nhiét trong hé vat duc - khuén. Ky thuat
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tao mam di thé va bién tinh. Co s¢ thiét ké hé théng ngot. Cac dang khuyét tat lién quan dén
qué trinh dong dac: 10 co, ro khi, chit 13n, ung sut, nut nong.

Contents: General introduction on foundry engineering. The properties of the melt: structure, surface tension,
viscosity, fluidity, gas adsorption. Fluid flow and mold filling process. Basic concept of the gating and feeding
systems design. Cooling curve and heat transfer in the mold-casting system. Grain refinement and modification
techniques. Casting defects: shrinkage, porosity, impurity, stress, hot tear.

MSE4342 Su hinh thanh t6 chirc hgp kim (Structure formation of alloys)
- Khéi luong (Credits): 2(2-0-1-4)
- Hoc phan tién quyét (Prerequisite): MSE2023 Sy hinh thanh t6 chirc té vi vt liéu
- Hoc phén hoc trudc (Pre-courses): MSE3031 Céc qua trinh k¥ thuat trong vat liéu
- Hoc phan song hanh: (Corequisite Courses): MSE4332 Co s k¥ thuat diic

Muc tiéu

Trang bi cho sinh vién nhimg kién thtrc va k¥ ning vé:

- Tb chirc vi md ctia hop kim.

- To chuec t€ vi ctia hop kim.

- To chirc v6 dinh hinh.

- Diéu khién qua trinh hinh thanh t6 chirc.
Objectives: Upon completion of this course, student will supply the knowledge and skill in:

- Basic concepts of macrostructure of alloys.
- Basic concepts of microstructure of alloys.
- Amorphous metals.

- Control of alloy structure formation.

Noi dung

T chirc nhanh cdy va su phat trién ciia nhanh cay. T chirc cing tinh va sy phat trién cta ciing
tinh. T6 chirc bao tinh va sy phat trién cia bao tinh. Pudng ngudi va su phat trién cta to chirc.
Poéng dic c¢6 hudng. T6 chirec vi mé cua vat duc trong cac truong hop duc thoi, duc lién tuc va
duc chinh xac. Kim loai vo dinh hinh.

Contents: Dendrite structure and dendrite growth. Eutectic structure and eutectic growth. Cooling curve and
structure. Unidirectional solidification. Macrostructure in the cases of ingot, continuous and near net sharp
castings. Amorphous metals.

MSES314 Vit liéu to6 hgp (Materials processing and manufacturing)
- Khéi luong (Credits): 2(2-0-1-4)
- Hoc phﬁn tién quyét (Prerequisite): MSE2020 Nhi¢t dong hoc vat li¢u
- Hoc phén hoc trude (Pre-courses): MSE3030 Phuong phéap kiém tra dénh gia vat liéu
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bj cho sinh vién nhimg kién thtrc va k§ ning vé:

- Quatrinh ché tao, téng hop céc loai vat liéu.
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- Moi quan hé gilra cau truc va hanh vi cta vét li¢u twong quan vdi cong nghé ché ao ciing
nhu cac quy trinh di kém.
Objectives: Upon completion of this course, student will supplied the knowledge and skill in:
- Background in the elements of processing science and manufacturing technology
- The interrelationship among the "structure and behavior of  materials"

(materials science), the techniques of "how to make things" (manufacturing technology),
and the "theory of how things are made" (processing science).

Noi dung

Hanh vi vat li¢u; Qua trinh dong dac; Cong ngh¢ luyén kim bot va tao hinh gém; Cong nghé xu
ly bé mait; Cong nghé ché tao vat liéu composite; Cong ngh¢ ché tao vat liéu ban dan; Cong
ngh¢ ché tao vat liéu nano

Contents: Materials behavior, Casting and solidification; Powder metallurgy and ceramic forming, Coating and

surface engineering;, Composite materials; Semiconductor manufacturing; Nanomaterials and nano
manufacturing.

MSE4362 X ly ) liéu va quy hoach thue nghiém (design and analysis of experiments)
- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): MSE1010 Nhap mon KH&KT vat liéu
- Hoc phan song hanh: (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:

Hoc phan duoc thiét ké chil yéu cho nganh K§ thuat Vat liéu & cip dai hoc; tuy nhién, no ciing
pht hop cho sinh vién khoa hoc va ki thuét c6 nén tang vé thong ké va quan tdm dén dic tinh
va cai tién quy trinh san xuat va dich vu thong qua viéc thuc hién cac thir nghiém. Muc dich
ctia hoc phan 1a chuan bi cho sinh vién:

- Nam viing co so 1y thuyét va tmg dung dé thiét ké, thuc hién va phan tich hiéu qua céac
thi nghiém trong linh vuc ky thuat

- Tién hanh thiét ké thir nghiém cac qua trinh phét sinh trong tit ca cac giai doan cta cong
nghé, bao gom thiét ké va phat trién san phdm méi, phat trién quy trinh va cai tién quy
trinh san xuat. St dung cdc phan mém may tinh (Excel, DesignExpert, SAS,
StatGraphics, v.v.) dé thyc hién cac bai tdp vé nha va bai tap du an.

Objectives: Upon completion of this course, student will be able to:

This course is primarily designed for majors in Material Science and Engineering at the undergraduate level;
however, it is appropriate for science and engineering students with background in statistics and interested in the
characterization and improvement of manufacturing and services processes through experimentation. The purpose
of the course is to prepare students for:

Mastering the theoretical and applied framework needed to effectively design, conduct, and analyze experiments
in the general engineering field and ii) conducting estimable research in the experimental design area.
Opportunities to use the principles taught in the course arise in all phases of engineering work, including new
product design and development, process development, and manufacturing process improvement. Computer
software packages (Excel, DesignExpert, SAS, StatGraphics, etc.) to implement the methods presented will be
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illustrated extensively, and the students will have opportunities to use it for homework assignments and the term

project.

No6i dung

Gioi thiéu vé thong ké va mo ta so li€u; Bién ngau nhién va phan bo xéc suat; Phan bo xac
suat mau.

Panh gia su ding din cia gia thuyét cho don va da mau; Xay dung Hoi quy md hinh thyc
nghiém; Phan tich phuong sai (AnOVA).

Gi6i1 thiéu ve cac loai sai sO va cac nguyén nhan gay ra sai sO thuc nghiém.

Thong tin thém vé ANOVA: Nhiéu so sanh, phan du va kiém tra tinh twong thich cia mo
hinh, kiém tra cac gia dinh mo hinh, phuong phap Box-Cox.

Lua chon kich thuéc mau trong céac thi nghiém dugc thiét ké.

Thiét ké hoi quy: Gidi thidu vé thiét ké hdi quy, thiét ké hoi quy 2k, Phan tich phuong sai
du va kiém tra mé hinh, vi du ap dung.

- Thiét ké hoi qui cdp 2: Gidi thiéu, Hoi qui ban phan 2k, vi du 4p dung.

Contents:

Introduction to statistics: descriptive statistics including data summary and presentation; Random variables
and probability distributions; Distributions of sampling statistics.

Hypothesis testing and decision making for single and multiple samples; Regression/building empirical
models; Analysis of Variance (AnOVA).

Introduction to uncertainty and error analysis of experimental data causes and types of experimental errors.

More about ANOVA: Multiple comparisons, residuals and model adequacy checking, checking model
assumptions, the Box-Cox method.

Choice of sample size in designed experiments.

Factorial Designs: Introduction to factorial designs, 2k factorial designs, Residual analysis and model
checking, blocking and confounding in two level factorial designs, case studies.

Two-Level Fractional Factorial Designs: Introduction, The One-Half Fraction of the 2k design, case studies.

MSE4372 K§¥ thuat mé phéng sé dic (Casting simulation technique)

- Khdi luong (Credits): 2(2-1-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): MSE2027 Cong nghé tao hinh vat liéu
- Hoc phén song hanh: (Corequisite Courses): Khong (None)

Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va k¥ nang:

Hiéu nhiing kién thirc cin c6 dé c6 kha ning str dung mé phong duc trong diéu chinh thiét ké
cong nghé duc

Ném bit va thuc hién tinh toAn mot bai toan mé phong don gian nham xdy dung tu duy vé md
phong qua trinh duc
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- Hiéu cac budc tién hanh mo phong qua trinh dic, va c6 thé thyc hién mé phong duc cho mot
san pham duc véi viée sir dung mot phan mém.
Objectives: Upon completion of this course, student will be able to:
- Understand and able to use casting simulation for adjust casting technology design
- Seize and calculate a simple simulation problem in order to build thinking about casting simulation in general
- Know casting simulation process and perform casting simulation of a product technology by the software.
No6i dung
- Gi6i thiéu chung va co s mo phong qua trinh dic
- Thyc hién tinh todn mot bai toan mo6 phong sb duc 1 chiéu
- Phan tich két qua mo phong dtic gop phan hoan thién thiét ké duc
- Thuc hién mo6 phéng duc ap dung cho mot thiét ké dtic khuon kim loai véi viée st dung 1
phan mém thupung mai (Procast, Z-cast, Magma ...)
Contents:
- General introduction and fundamentals of casting process simulation
- Computer one problem of 1- dimensional casting simulation
- Analyzing the results of casting simulation contributes to perfect the molding design
- Perform casting simulation applied to a metal mold design with using a commercial software (Procast, Z-cast,
Magma, ...)
MSE4401 Co s& ly thuyét luyén kim mau (Introduction of Non-ferrous metallurgy)
- Khéi luong (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): MSE2020 Nhiét dong hoc vat liéu, MSE2040: Hoa
hoc chét rin
- Hoc phan song hanh (Corequisite Courses): MSE4412: Luyén kim mau ning,
MSE4423: Luyén kim mau nhe
Muc tiéu: Trang bi cho sinh vién nhimg kién thirc va k¥ ning:
- Co s0 ly thuyét luyén kim mau: Khai quat vé cac kim loai mau, nguyén liéu quing kim
loai mau va cac phuong phap san xuat kim loai mau.
- Hiéu duoc cong nghé ndu luyén kim loai mau bang hoa luyén, thuy luyén va dién phan.
- Van dung cac phuong phéap luyén cac kim loai mau dién hinh trong cong nghiép

Objectives: Upon completion of this course, student will be able to:
- To give students a fundamental theoretical understanding of the principles underlying production of non-
ferrous metals,

- Understand pyrometallurgical extraction concepts hydrometallurgical extraction fundamentals and
electrometallurgical extraction concepts.

- Application non-ferrous metallurgical process for extracting industrially important metals
Noi dung: - Gidi thi€u chung vé kim loai mau, quang kim loai mau, cdc phuong phap san xuat
kim loai mau.
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- Phuong phép hoa luyén: cic qua trinh chuin bi nguyén liéu (thiéu oxi hoa sunfua, hoan
nguyén, thiéu két) cac phuong phap nau luyén va xir Iy sdn pham ctia phuong phap hoa luyén.
- Phuong phép thity luyén: cac qua trinh hoa tach, xir Iy dung dich thu duoc sau hoa tach dé thu
hoi kim loai c6 do sach cao.

- Phuong phép dién phan: Nguyén 1y qua trinh dién phan, dung dich dién phan, qua trinh anot,
catot.

Contents: Introduction of non-ferrous metals and raw materials for non-ferrous metals production. General
methods of extraction: Pyrometallurgy, hydrometallurgy and electrometallurgy. Pyrometallurgy process: Basics
of pyrometallurgy, roasting, melting and production of smelting. Hydrometallurgycal process: Basics of
hydrometallurgical process, leaching method, liquid/solid separation and processing of aqueous solution.
Electrometallurgycal process: Basics of electrometallurgical, Electrolysis from an aqueous solution, anode and
cathode.

MSE4412 Luyén kim mau ning (Extractive of Heavy non-ferrous metals)
- Khéi luong (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): MSE2020 Nhiét dong hoc vat liéu, MSE2040: Hoa
hoc chat ran
- Hoc phan song hanh (Corequisite Courses): MSE4401: Co s& Iy thuyét luyén kim mau
Muc tiéu: Trang bi cho sinh vién nhiing kién thirc va k¥ ning:
- Kién thiic co s& vé cong nghé luyén mot s6 kim loai mau nang dién hinh.
- Van dyng nhiing kién thirc ndm duogc vao viée giai quyét cac vin dé lién quan dén thuc
tien san xuat cac kim loai nay tai Viét nam.

Objectives: Upon completion of this course, student will be able to:
- To give students a fundamental of the principles production of heavy non-ferrous metals,

- Application of non-ferrous metallurgical process in _for non-ferrous metals industry.
Noi dung:
- Gi6i thidu khai quat vé kim loai mau nang: tinh chat, nguyén liéu va phuong phap chuan
bi licu.
- Luyén ddng: cac phuong phap luyén sten dong va tinh luyén dong.
- Luyén kém: dac tinh co ban cta k&m, cac phuong phép luyén kém nhu hoa luyén, thuy
luyén va dién phan
Contents: Introduction of heavy non-ferrous metals and raw materials for heavy non-ferrous metals production.
Extractive metallurgy of Copper: basic properties of copper, extraction of metallic copper (roasting, reduction

and melting) and refining of copper (pyrometallurgy and electrolysis process). Extractive metallurgy of Zinc: basic
properties of zinc, roasting and extraction of Zinc (pyrometallurgical, hydrometallurgy and electrolysis process)

MSE4423 Luyén kim mau nhe (Extractive metallurgy of light metals)
- Khéi luong (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): MSE2020 Nhiét dong hoc vat liéu
- Hoc phan song hanh (Corequisite Courses): MSE4401: Co s Iy thuyét luyén kim mau

Muc tiéu: Trang bi cho sinh vién nhitng kién thirc va k¥ ning:
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- Nhan biét cac cong nghé luyén kim loai mau nhe néi chung
- Hiéu va ap dung kién thirc dé giai quyét cac van dé trong thyc tién lién quan dén cong
ngh¢ luyén nhom va titan.
Objectives: Upon completion of this course, student will be able to:
- Have knowledge and identify the extractive metallurgical process of light metals

- Understand the extractive metallurgical process of aluminum and titanium, able to solve issue arising

from industrial extraction of aluminum and titanium
No6i dung:
- Khai quat vé kim loai mau nhe, quy trinh san xuét cac kim loai mau nhe.
- Cong nghé luyén nhom bao gdm nguyén liéu luyén nhém, san xuat alumin bang phuong
phép Bayer, di¢n phan nhom.
- Cong ngh¢ luyén titan bao gdm xir Iy 1am giau quing titan, quy trinh san xut sc td
TiO2 va titan kim loai

Contents: Fundamental of extractive metallurgy of light metals. Process for the extraction of aluminum include:
aluminum ores, the Bayer process to produce alumina and the Hall & Heroult process to produce aluminum.
Process for the extraction of titanium and titania pigment include: ore processing, processes to produce titania
pigment and the Kroll process to produce titanium

MSE4431 Luyén kim bt (Powder metallurgy)

- Khéi luong (Credits): 3(3-0-1-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): MSE1010 Nhap mén KH&KT Vat liéu, MSE2040:

Hoéa hoc chét rin

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Trang bi cho sinh vién nhimg kién thirc va k¥ nang:

- Kién thre va hiéu biét tong quat vé nganh luyén kim bot.

- Hiéu cac nguyén 1y, quy trinh cta luyén kim bot.

- C6 kha nang thiét ké, ap dung cac quy trinh cong nghé trong luyén kim bot.:
Objectives: Upon completion of this course, student will be able to:

- Have knowledge and understanding overview of powder metallurgy

- Understand principles and processing of powder metallurgy.

- Able to design and apply powder metallurgy processing.
Noi dung:
Khai quét vé dic diém ctia phuong phép luyén kim bot. Gi6i thiéu cac phuong phap ché tao bot
kim loai, hop kim va compozit. Trinh bay vé cac phuong phap, cong nghé tao hinh. Ly thuyét
va cong nghé cac qua trinh thiéu két, nguyén 1y cac thiét bi chii yéu trong thiéu két. Gidi thiéu
mot vai vat liéu dién hinh ché tao bang phuong phap luyén kim bot. Ngoai ra mén hoc ciing
cung cip cho sinh vién k¥ niang lam viéc nhom, kha ning phan tich, danh gia.
Contents: The course gives a briefing characteristic of powder metallurgy technologies. Introducion of
technologies for producing of metals, alloys, and composites powders as well as compaction methods. In addition,
theory of sintering and principles of sintering apparatus will also be introduced. Besides, the course will present

some typical materials systems, which are fabricated by powder metallurgy. Moreover, it also provides to students
an ability of team working and analytical skills.
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MSE4442 Db 4n méon hoc (Design project)

Khéi lugng (Credits): 2(0-2-2-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): MSE1010 Nhap mén KH&KT Vat liéu, MSE2040:
Hoéa hoc chat ran

- Hoc phan song hanh (Corequisite Courses): MSE4401: Co s6 1y thuyét luyén kim mau,
MSE4412: Luyén kim mau nang, MSE4423: Luyén kim mau nhe.
Muc tiéu: Trang bi cho sinh vién nhiing kién thirc va k¥ ning:
- Hiéu v& nguyén Iy va cach thirc van hanh cac quy trinh cong nghé va thiét bi luyén kim
mau ndi chung va mot s6 kim loai mau dién hinh nhu dong, kém, titan...
- Co k¥ ning thuc té vé cong nghé va thiét bi luyén kim mau.

Objectives: Upon completion of this course, student will be able to:
- Understand how to implement some extractive metallurgy processes of non-ferrous metals such as

copper, zinc, titanium...
- Have pratical skills of non-ferrous extractive metallurgy processes.
No6i dung:
- Khai quat vé quy trinh cong nghé luyén kim mau
- Co s0 lya chon phuong phap luyén: hoa luyén, thuy luyén va dién phan
- Céc thiét bi sir dung trong cong nghé luyén kim mau
- Thinghiém lién quan dén qua trinh luyén mot s6 kim loai mau dién hinh nhu dong, kém,
titan... & qui mo phong thi nghiém.
Contents: An general overview of extractive metallurgy process of non-ferrous metals

Foundation of selecting an extractive method among hydrometallurguy, pyrometallurgy and electrometallurgy.
Facilities using in the non-ferrous metals extractive metallurgy plants. Experiments related to extractive processes
of some metals including copper, zinc, titanium....

MSE4452 Chuén bj liéu cho luyén kim (Raw Materials Preparation for Extractive
Metallurgy)

- Khéi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Trang bi cho sinh vién nhimg kién thirc va k¥ ning:

- Nhéan biét va hiéu duogc cac dang nguyén, nhién li€u, tro dung, phu gia st dung trong
cac qua trinh luyén kim.

- Hiéuva ap dung céc qua trinh chuén bi nguyén li€u, tro dung, phu gia cho phu hgp véi
yéu cau cua cac qua trinh luyén kim

Objectives: Upon completion of this course, student will be able to:
- Identify and understand the raw materials, fuels and additives used in extractive metallurgy process.

- Understand and able to realization the preparation of raw materials and additives for extractive
metallurgy process.
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No6i dung:

Céc dang nguyén, nhién li€u, trg dung, phu gia str dung trong cac qua trinh luyén kim. Céc qua
trinh chuan bi nguyén liéu, trg dung, phu gia cho phit hop vdi yéu cau cia cac qua trinh luyén
kim

Contents: Fundamentals on raw materials, fuels and additives used in extractive metallurgy processes. The
preparation processes of raw materials and additives for extractive metallurgy process

MSES5413 Vit liéu Ceramic (Ceramic Materials)
- Khéi luong (Credits): 2(2-0-1-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): MSE1010- Nhap mon KH&KT Vit lidu, MSE2040:
Hoa hoc chat ran
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Trang bi cho sinh vién nhiing kién thirc va k¥ ning:
Cung cép kién thirc cho ngudi hoc vé cdu tric, cac tinh chét, tmg dung va phuong phap ché tao
vét liéu ceramic

Objectives: Providing the basic knowledge about chemistry, structure, properties, application and ceramic
materials synthesis.

No6i dung:

Cong nghé vat liéu ceramic 1a mon cung cap cho sinh vién cac kién thirc chung vé gdm, phéan
loai, cac tinh chit co hoc va pham vi ing dung ctia gdm, cau tric cia gdm. Moén hoc ciing cung
cip nhimg kién thirc vé cong nghé san xuat ra cac loai gbm. (gém k¥ thuat, gdm truyén thong,
gbm thuy tinh). Qua day, sinh vién duogc trang bj mot khéi luong kién thirc rit co ban va can
thiét vé gém - mot loai vat liéu rat can cho cac nganh k¥ thuat hién dai.

Contents: Ceramic materials definition, classification, characteristic, chemical components and structural;
Mechanical, physical, thermal and electrical properties of ceramic materials; Principles of technology for

manufacturing Ceramic materials; The technical ceramics applies in the industry: Ceramics and Refractories,
Technical Ceramics for mechanical, electronic and biomedical application.

MSE4453 Vat lieu Compozit (Composition Materials)
- Khéi lugng (Credits): 2(2-0-1-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phﬁn hoc trudce (Pre-courses): MSE1010- Nhap mon KH&KT Vit liéu, MSE2040:
Hoéa hoc chat ran
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Trang bi cho sinh vién nhimg kién thirc va k¥ nang:
Cung cip cho nguoi hoc cac kién thirc co ban vé vat liéu compozit, c6 khai niém vé qué trinh
tong hop vat liéu phi truyén thong.

Objectives: Providing the basic knowledge about composite materials, understanding the concept of non-
traditional materials synthesis.

Noi dung:

Khai niém vat li¢u compozit, Cac loai nén — cdt, vai tro cua nén — c¢6t va phuong phéap ché tao
Contents: Composite materials definition, - Types of Composite matrix - reinforcements and their roles and
Methods of manufacturing.
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MSE4502 Coéng nghé va thiét bi nhiét luyén (Heat treatment Technology and
Equipments)

Khéi luong (Credits): 3(2-1-1-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
- Hiéu va mé ta duoc cac chuyén bién xay ra khi nung nong va lam ngudi thép va hop kim;
- Hiéu va phan biét dugc cac loai to chire ciia thép va hop kim nhan duoc sau nhiét luyén. Biét
phan tich va danh gia cac két qua sau nhiét luyén
- Biét cach lya chon cong nghé nhiét luyén phu hop d6i vai vat liéu ché tao chi tiét, dung cu
lam viéc trong cac diéu kién cu thé;
- Biét 1ap duoc quy trinh nhiét luyén cho cac loai chi tiét, dung cu thong thuong.
- Biét cach lya chon thiét bi nhiét luyén thich hop dé thuc hién cong nghé da chon
Objectives: Upon completion of this course, student will be able to:
- Understand and describe the phase tranformation during heating and cooling process of steel and alloys
- Understand and distinguish microstructures types of steels and alloys after heat treatment. Analyze and
evaluate the results after heat treatment
- Know how to choose the right heat treatment technology for selected materials to work in specific conditions

- Set up the heat treatment process for common types of parts and tools
- Know how to choose the right equipments for selected heat treatment technology

Noi dung

Mon hoc trinh bay cac chuyén bién co ban xdy ra trong thép va hop kim khi nhiét luyén; phuong
phap tinh toan va lira chon céc thong sé cong nghé nhu nhiét d6 nung, thoi gian nung, thoi gian
gilr nhiét,... trong cac cong ngh¢ nhi¢t luyén so b, nhiét luyén két thiic va hoa nhiét luyén; thiét
bi chinh va thiét bj phu trong xuéng nhiét luyén.

Contents: This course presents the basic phase tranformation occurring in steels and alloys during heat treatment;
calculation methods and selection of technological parameters such as heating temperature, heating time, soaking

time ... in heat treatment technologies and chemical heat treatment technologies; Main equipment and auxiliary
equipment in the workshop

MSE4512 Cong nghé xir Iy bé mit (Surface Technology )
- Khéi lugng (Credits): 3(2-1-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh (Corequisite Courses): Khong (None)

- Muc tiéu

Trang bj cho sinh vién nhimg kién thtrc va k§ ning:

- Hiéu va trinh bay dugc nguyén ly chung, phan loai, pham vi dp dung ctia cac cong nghé xtr ly
bé mat;

- M0 ta duogc co sé hinh thanh 16p tham (hoat d6 nguyén to6 tham, thé tham, hé so truyén chat
tham) va céc 16p phu cling nhu su thay doi to churc, tinh chat ctia bé mat vat li¢u sau céac khi ap
dung céac cong nghé xur ly bé mat.
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- Panh gia duoc chét lugng 16p bé mit sau xir Iy ciing nhu hiéu qua cong nghé xir 1y.

- Pé xuét dugc cac bién phap dé cai thién, nang cao chit luong va hiéu qua cong nghé sir dung.

Objectives: Upon completion of this course, student will be able to:

- Understand and identify the general principles, classification, scope of application of surface treatment
technologies;

- Able to describe the formation of compound zone (activity, potential, mass transfer coefficient) and coating layers
as well as the change in microstructure and properties of the surface after using surface treatment technologies.

- Able to evaluate of surface quality after treatment as well as treatment technology efficiency.

- Able to suggest solutions to improve, enhance the quality and effectiveness of technology.

Noi dung

Phén loai cac cong nghé bé mit, cac loai 10p bé mat, dic diém va linh vuc ap dung cua timg
loai. Sy hinh thanh cac 16p bé mat; Cac cong nghé hoa nhiét luyén (thAm cacbon, tham nito,
thAm C+N, thidm cac nguyén to khéc), hoat d6 cua chat thAm, thé thAm, hé s truyén chit thAm
va diéu khién qua trinh thim; Khai quat cac cong nghé tién tién (CVD, Plasma, PVD, Laser,
ciy ion, xir Iy bé mat trong dung dich), dic diém va pham vi ap dung cua timg loai.

Contents: Classification of surface technologies, types of surface layer, characteristics and field of application of
each type. Formation of surface layers; Heat treatment technologies (carburizing, nitriding, nitrocarburizing, and

other elements), activity, potential, mass transfer coefficient; Overview of advanced technologies (CVD, plasma,
PVD, laser, ion implantation, surface treatment in solution), characteristics and scope of application of each type.

MSE4522 An mon va bao v¢ vat liéu (Corrosion and Materials Protection)
- Khéi lugng (Credits): 3(2-1-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thurc va ky nang:
- Hiéu dugc nguon goc cua su khac biét vé the dién cuc gitra cac vung khac nhau.
- Hiéu dugc moi quan hé gitra toc dd phan ing dién hoa va sy sut gidm dién the.
- Hi€u nguyén nhan va co ché cua cac loai an mon khéc nhau, bao gdbm an mon déu, dn mon
galvanic, an mon khe, &n mon 16, an mon bién hat. ...
- Hiéu biét vé anh hudng cua thanh phan hoa hoc va cau truc vt li¢u tac dong Ién an mon.
- Hiéu biét vé anh hudng cua cac yéu to mdi truong 1én sy an mon kim loai.
- C6 thé xéc dinh céac vat li¢u c6 kha nang chong dn mon thich hgp trong mdt moi trudng cu
thé.
Objectives: Upon completion of this course, student will be able to:
- Understand the difference in electrode potential between different regions
- Understand the relationship between the rate of electrochemical reaction and the voltage drop
- Understand the causes and mechanisms of different types of corrosion, including uniform corrosion, galvanic
corrosion, crevice corrosion, pitting corrosion, granular corrosion...
- Understand the effect of chemical composition and material structure on corrosion

- Understand the influence of environmental factors on metal corrosion
- Select appropriate materials using in a specific environment

No6i dung
Mon hoc bao gom vi¢e gidi thi¢u 1y thuyét an mon dién héa. Co ché cac dang an mon nhu: an
mon galvanic, dan mon cuc bd (bao gom dn mon 10, an mon khe hep, an mon bién hat), cac phan
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g khir dién hoa va sy pha huy vat lidu c6 sy tro gitip ctia moi truong an mon (bao gdm: an
mon dudi tmg suat, an mon moi va gion hydro). Cac phuong phap giam thiéu thiét hai do an
mon (bao gdm phuong phap bao vé catdt, bao vé andt, sir dung 16p phii, chit (e ché va thy
dong). Anh hudng cta cac yéu td noi tai (thanh phén hoa hoc, cau trac vat liéu) va cac yéu to
bén ngoai mdi truong (nhi¢t dJ, do Am, néng do cac khi oxy hoéa, do pH.....) 1én hanh vi an
mon.

Contents: The subject includes the introduction of electrochemical corrosion theory. Mechanisms of corrosive
forms such as galvanic corrosion, local corrosion (including pitting corrosion, crevice corrosion, granular
corrosion), electrochemical reducing reactions and material destruction involves a combination of corrosive
environments (including stress corrosion cracking, fatigue corrosion and hydrogen damage). Methods for
minimizing corrosion damage (including cathodic protection, anodic protection, coating, inhibitor and

passivation). The influence of internal factors (chemical composition, material structure) and external factors
(temperature, humidity, oxidation, pH, etc.) on behavior corrosive.

MSE4532 Hop kim hé sit (Ferrous Alloys)
- Khéi lugng (Credits): 3(3-0-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phﬁn hoc trude (Pre-courses): MSE1010: Nhap mon KH&KT vét ligu
- Hoc phan song hanh (Corequisite Courses): MSE4512: Cong nghé xir 1y bé mat

Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky nang:

- Nim duoc cac khai niém vé thép, thép cacbon, thép hop kim, vai tro cia cac nguyén té hop
kim, phan loai thép theo cong dung.

- Hiéu 13 cac dic trung co tinh ctia cac nhom thép, cong nghé xtr Iy nhiét va xtr Iy bé matdap
mgung dung cu thé.

- Hiéu dugc nguyén 1y hop kim hoa, anh hudéng cua cac nguyén t6 hop kim dén t6 chuc va
tinh chit cua thép, dén qua trinh xir Iy nhiét; Hudng phat trién ctia hop kim trén co so sét va
g dungtrén thé giéi.

- C6 thé lya chon thép theo yéu cau co tinh hodc diéu kién 1am viéc hodc chon vt liéu tuong
duong dé thay thé

Objectives: Upon completion of this course, student will be able to:

- Understand the concepts of carbon steel, alloy steel, the role of alloy elements, the classification of steel by
application.

- Understand the mechanical characteristics of the steel group, heat treatment technology and surface treatment
to meet specific applications.

- Understand the principle of alloying, the influence of alloy elements on the microstructure, properties and heat
treatment of stee; Tendency of development of ferrous alloys and applications in the world.

- Select steel according to mechanical requirements or working conditions or choose equivalent material to
replace.

No6i dung

Trang bi cho sinh vién chuyén nganh hé k§ su kién thirc vé cac hop kim trén co so sét, bao gdm
céc loai thép, thép hop kim va gang cong nghiép; T chirc, tinh chat ciia chiing & cac trang thai
cung cép va lam viéc; Céc bién phap xir 1y nhiét luyén va hoa nhiét luyén cac hop kim mang lai
co tinh can thiét ¢é dap mg va nang cao kha ning lam viéc ciia cac chi tiét. Cac kién thirc vé
mot s6 nhém thép trén co so st 6 tinh nang dac biét nhu chiu nhiét, thép c6 dién trd cao, thép
¢6 hé s6 gian nd nhiét nho..., pham vi tmg dung cta chung.
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Sinh vién hiéu dugc nguyén ly hop kim hod, anh hudng cta cac nguyén t6 hop kim dén t6 chirc
va tinh chat cia thép, dén qua trinh xir 1y nhiét; Huong phat trién cia hop kim trén co s¢ sat va
ung dung trén the gidi.Biét lya chon mac thép, gang va cong nghé nhiét luyén phu hop cho moi
ung dung cu thé.

Contents: Provides engineering students with knowledge of iron-based alloys, including carbon steel, alloy steel
and industrial cast iron; Microorganisms, their nature in the supply and working conditions; The thermal
treatment and surface treatment of the alloys provide the mechanical needed to meet and enhance the performance
of the machine parts. Provide knowledge about some steel groups on the basis of iron with special features such
as heat resistant, high resistance steel, steel with small thermal expansion coefficient ..., their application phases.
Students understand the principle of alloying, the influence of alloy elements on the microstructure, properties and
heat treatment technology of steel; Tendency of development of ferrous alloys and applications in the wold. Know
how to select proper steel, cast iron and heat treatment technology suitable for each specific application.

MSE4542 Hop kim phi sit (None-Ferrous Alloys)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky ning:
- Nim duoc kién thirc co so vé cac kim loai va hop kim phi sit thong dung nhu: hop kim nhe,
nang, dé chdy, kho chay;
- Phan tich duoc cac van dé ky thuat lién quan dén kim loai mau, trén co s& van dung tot mbi
quan hé td chtrc - tinh chit - cong nghé - hiéu ning;
- Co6 kha nang lga chon kim loai mau va phuong an cong nghé hop 1y cho cac truong hop ung
dung cu thé trong cong nghiép va doi song.
Objectives: Upon completion of this course, student will be able to:
- Understand basic knowledge about common metal and nonferrous alloys such as: light alloy, heavy, easy
melting, hard melting;
- Able to analysis technical issues related to non-ferrous metals, based on the well understanding of

relationships between microstructure - properties - technology - performance;
- Able to select non-ferrous metals and suitable technology for specific applications in industry and life.

Noi dung

Céc kién thirc vé t6 chuc, tinh chét, phuong phap gia cong ché tao va tng dung cac kim loai
nhe chu yéu nhu nhém va hop kim nhom, magie va hop kim magie, titan va hop kim titan va
mot s6 kim loai ning chil yéu: dong va hop kim dong, niken va hop kim niken. Mén hoc ciing
dé cap dén t6 chuc, tinh chat va tmg dung mot s6 hop kim c6 nhiét do chay thap nhu chi, thiéc,
k&m va cia mot sd hop kim kho chdy nhu vanadi, niobi, tantan, molipden, vonfram. Ngoai ra,
mét s6 vat liéu kim loai phi sat dic biét: berili va hop kim berili, vat li€u trén co sd pha lién
kim, mot s6 compozit nén kim loai phi sét ciing dugc dé cap dén trong mén hoc nay.

Contents: Knowledge of the microstructure, properties, methods of fabrication and application of light metals
such as aluminum and aluminum alloys, magnesium and magnesium alloys, titanium and titanium alloys and some
heavy metals including copper and copper alloys, nickel and nickel alloys. The course also deals with the

microstructure, properties and applications of some low temperature melting alloys such as lead, tin, zinc and
some hard melting alloys such as vanadium, niobium, tantalum, molybdenum and tungsten. In addition, some
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special non-ferrous metal materials: beryllium and beryllium alloy, materials based on an intermetallic phase,
some composites with non-ferrous metal matrix are also covered in this course.

MSE4552 Db 4n thiét ké xwong nhiét luyén (Course Project on Designing Heat Treatment
Workshop)
- Khéi lugng (Credits): 2(0-4-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): MSE1010 Nhap mén KH&KT vat licu
- Hoc phan song hanh (Corequisite Courses): MSE4512 Cong nghé xir Iy bé mat
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
- Trinh bay dugc co s 1y luan dbi véi qua trinh thiét ké mot xuwong nhiét luyén.Phan tich, Iya
chon vat li€u va cong ngh¢ nhiét luyén phu hop.
- Lua chon céc thiét bi chinh va phu cho cong nghénhiét luyén. Biét tinh toan cac thong sd
cong nghé, sb lugng thiét bj chinh phu va lap cac quy trinh cong nghé.
- Luya chon phuong an xay dung xudng, vé& so d6 bd tri cac thiét bi, so dd cung cap dién, nudc.
- Thiét ké hoan chinh mdt phan xudng nhiét luyén céc chi tiét may hay dung cu dap tng duoc
yéu cau vé hiéu qua kinh té va bao vé méi truong.
Objectives: Upon completion of this course, student will be able to:
- Introduce the principles of designing the heat treatment workshop. Do analysing, selecting proper materials
and heat treatment tecnology for parcicular machine details or tools.
- Select proper main equipments and accessories for heat treatment technology. Create and calculate technology
parameters for heat treatment cycle.
- Design heat treatment workshop, including drawing production plant, the scheme for water and electrical
supplement.

- Completely design heat treatment worshop for machine details and tools to meet the requirement of economical
efficiency and protecting environment.

Noi dung

Phan tichnhiém vu thiét ké xuong nhi¢t luyén chi tiét, dung cu cu thé, bao gém Ivra chon vt
liéu va cong nghé nhiét luyén phu hopché tao chi tiét. Tinh toan cac thong sb ctia quy trinh cong
ngh¢ valya chon thiét bj chinh va thiét bi phu cho cong ngh¢ nhié¢t luyén. Thiét ké mat br:ing cua
xuong va so do cung cap dién, nudc. Tinh toan hiéu qua kinh té va ap dung k¥ thuat bao vé moi
truong.

Contents: Analysis of designing heat treatment workshop for particular machine detail or tool, including: select
proper materials for producing the detail; Select suitable heat treatment technology for the detail. Calculate heat
treating cycle and select proper equipment and accessories for heat treatment technology. Design the production

plant and scheme for water and electrical supplement. Calculate economical efficiency for production and apply
technique for protecting environment.

MSE4563 Mo phéng sé qua trinh xir 1y nhiét (Numerical simulation of the heat
treatment processes)

- Khéi luong (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses):

- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu:
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Sau khi hoc xong va thi dat hoc phan nay, sinh vién c6 kha ning: Xay dung dugc cic md hinh
phan tir hitu han cho cac loai chi tiét may. Thiét 1ap duoc cac bai toan tinh toan mé phong sb
cho céc qua trinh nhiét luyén va héa nhiét luyén. Phan tich dugc cac qua trinh truyén nhiét, bién
d6i pha, d6 ctng té vi, bién dang va tng suit trong chi tiét nhiét luyén. Trén co s& d6 co thé
xac dinh duge ché do cong nghé xur ly nhiét t6i wu ddi voi tung loai chi tiét may va vat liéu cu
thé.

Objectives: After finishing and passing this subject, students have the ability to: Build the finite element models
for all types of machine's parts. Setup the numerical simulation problems for both of heat treatment and chemical
heat treatment processes. Analyze the heat transfer, phases transformation, microhardness, deformation and
stresses in the heat treated details. On these basis, it is possible to identify the optimal heat treatment technology
parameters for each specific material and machine's parts.

Noi dung:

Mo phong s qua trinh xir 1y nhiét 1a mén tin hoc tmg dung cung cip cho sinh vién cac kién
thirc va k¥ ning tinh toan sd cic qua trinh xir 1y nhiét kim loai. Stir dung may tinh dién ti, cac
phuong phap toan sé va phan mém chuyén dung dé tinh toan mé phong cac qua trinh nhiét
luyén (1, thuong hoéa, t61, ram), hoa nhiét luyén (thérn cacbon, than nito, thAm C+N) va cac bai
toan hon hop.

Hoc xong hoc phan nay, sinh vién c6 thé tinh toan dugc cac qua trinh truyén nhiét, chuyén bién
pha, bién dang va tng sut trong chi tiét nhiét luyén. Bang cac két qua truc quan (hinh anh, d6
thi, bang dit liéu, hoat hinh), mé phong s6 cho biét tat ca cac thong s trong toan mién khao sat
(ca trén bién 1an trong 1dng mo hinh) va lién tuc trong toan bd thdi gian qua trinh xdy ra ma
bang cac thi nghiém rat kho mo ta.

Content: Numerical simulation of heat treatment processes is an applied computing science that provides for
students the knowledge and skills to compute the processes of heat treatment for metals. Using the computer or
supercomputer, numerical mathematics and specialized software to simulate the processes of heat treatment

(annealing, normalizing, quenching and tempering), chemical heat treatment (carburizing, nitriding,
carbonitriding) and their mixed problems.

After completing this subject, students can compute the processes of heat transfer, phases transformation,
deformation and stresses in machine's details. By visual results (images, graphs, data tables, animation), the
numerical simulation indicate all parameters throughout the survey domain (both on the boundary and inside the
model) and continuously in the whole time of occuring process that is difficult to describe by experiments.

MSES522 Ly thuyét do bén (Strengthening theory of materials)

- Khéi luong (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite):

- Hoc phén hoc trudc (Pre-courses):

- Hoc phan song hanh (Corequisite Courses):
Muc tiéu: Cung cip cho sinh céc kién thirc dé hiéu vé qua trinh bién dang va pha huy cua vat
li¢u trén co sé ly thuyét léch. Co ché hoa bén va ung dung dé nang cao do bén cua vat liéu.
Sau khi hoan thanh hoc phan nay, sinh vién c6 kha ning: Phan biét va hiéu rd ban chat vat ly
cua bién dang dan hoi, bién dang déo, cac dang pha huy trong vat li€u. Phan tich va hiéu 10 co
ché hoa bén doi voi tung loai vat li¢u. Biét cach tinh toan va xac dinh céc chi tiéu co tinh vat
licu.
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Objectives: Provide students the knowledge to understand the mechanism of deformation and failure of materials
on the basis of dislocation theory. Strengtherning mechanism and application to improve the strength of materials.

After completing this module, students are able to: Distinguish and understand the physical nature of elastic
deformation, plastic deformation and failures in materials. Analyze and understand strengtherning mechanism for
specific material. Know how to calculate and testing the mechanical properties of materials.

Noi dung:

Mon hoc cung cép céc kién thirc co ban dé giai thich cac co ché bién dang, pha hity xay ra trong
vat liéu b?mg ly thuyét 1éch. Phan loai va mo ta cac loai khuyét tat trong vat li¢u. Ngu(‘A)n sinh
léch va twong tac cia léch véi cac dang khuyét tat. Néu ban chit cta bién dang dan hdi va bién
dang déo xdy ra do trugt. Sy trugt trong don tinh thé, da tinh thé. Nguyén ly hoa bén vat liéu
bang can tré chuyén dong cua léch. Sy pha hity dudi tac dung cia tai trong tinh, tai thay doi
theo chu ky va pha hily ddo. Co ché phé hity trén co s 1y thuyét 1éch. Cac bién phap hoa bén
va co ché hoa bén trong vat li€u, nhu: hoa bén bf?mg bién dang; hoa bén br:ing hat nho - bién hat;
hoa bén bang hop kim hoa — dung dich ran; hoa bén bang tiét pha phan tan. Co ché hoa bén va
dac trung co tinh cta vat liéu composit va mot sb vat liéu dic biét khac.

Content: The course provides basic knowledge to explain the deformation and failure mechanisms of materials by
the theory of dislocation. Classify and describe the types of defects in materials. The source of dislocation and
interaction of dislocation with different types of defects. Indicate the nature of the elastic and plastic deformation.
Slip in single crystal, polycrystal. Principle of materials strengtherning. Failure of materials, fatigue, creep on the
basic of dislocation theory. Strengtherning methods in materials, such as: strengtherning by cold work;
strengtherning by reducing grain size (grain boundary effect); strengtherning by alloying (solid solution and

intermediate phase), strengtherning by dispersed precipitated phase. Strengtherning mechanism and mechanical
properties of composite materials and some other special materials.

MSE4601 Khoa hgc va ky thuat vat li€u y sinh (Biomaterials Science and Engineering)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh (Corequisite Courses): Khong (None)

Muc tiéu

Mon hoc trang bi cho sinh vién nhiing kién thuc vé:

- Cac loai vat liéu dung trong y sinh, dic diém, ché tao va kha ning ing dung

- Céc kién thuc vé sinh hoc lién quan dén viéc céy ghép vat liéu: mo, té bao, protein,

- Cac dang dap tng cta vat chi véi vat lidu ciy ghép: dap tmg mién dich, viém, dap tmg qua
man

- Mot s6 k¥ thuat quan trong trong nghién ctru vat liéu y sinh,

- Mot s6 kién thuc cap nhat maoi nhét vé linh vuc y sinh

Objectives: This course provides fundamental knowledge of:

- Materials use in biology, its characterization and application

- Knowledge of biology relate to implant materials: tissue, cell and protein.

- Response of host body to implant materials: immunity responses, inflammation and wound healing,
hypersensitivity

- Serveral important techniques applying in biomaterial science
- Update recent development in biomaterials field

No6i dung
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Mobn hgc trang bi cho sinh vién nhiing kién thuc vé nhting h¢ vat liéu dugc sir dung phé
bién/hodc co tiém nang ung dung trong linh vuc y sinh. Dac biét, cac kién thirc co ban vé sinh
hoc lién quan truc tiép dén viéc céy ghép vat li¢u nhu kién thtrc vé protein, té bao, mo, cac dang
dap tng cua vat chii dbi véi cay ghép vat liéu (lién quan dén dap ung viém, dap tmg mién dich,
dap img qua man, tuong tic mau — vat lidu) va mot sb ki thuat quan trong trong nghién ctru vat
lidu y sinh s& dugc cung cp.

Contents: This course will introduce knowledge of popular materials use in biology system. Knowledge of biology
related to implant materials such as protein, cell, tissue, responses of host body to implant materials (immunity

responses, inflammation and wound healing, hypersensitivity, blood-materials reaction) and some important
techniques in biomaterials science field also provided.

MSE4611 Vit liéu nang lwgng sach ( Clean energy materials)
- Khéi lugng (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): MSE3025: Tinh chat quang, dién, tir cia vat liu;
MSE2023: Sy hinh thanh cau tric trong vat liéu
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Sau khi két thuc mén hoc sinh vién c6 kha ning:
- Biét duge ung dung cua khoa hoc va k¥ thudt vat liu trong nang luong sach.
- Hiéu duoc cac nguyén ly, han ché va thach thue cuavat liéu nang lugng sach.
- Hiéu biét cac phuong phap ché tao thiét bi vi sy tdi uu hoa vé hiéu suit, tudi tho va gié thanh.
Objectives: Upon completion of this course, student will be able to:
- Have overview knowledge about applications of materials in clean energy.

- Understand principles, limitations, and challenges of clean energy materials.
- Understand fabricating devices technologies with the optimum operating efficiency, life and cost.

Noi dung

Gidi thiéu cac ing dung cua vat liéu trong nang luong sach.Cac nguyén 1y, han ché va
thach thue ctia khoa hoc & k¥ thuat vat li¢u trongnang lugng sach bao gém cac linh vycnhu pin
mit trdi, pinnhién liéu, ic quy Li-ion,nhiét-dién, tich tri nang luong v.v. Panh gia cac mdi quan
hé giita gi6i han va thach thirc thong qua cac hé sd chit lugngva cac nguyén 1y co ban vé ciu
trc, van chuyén va vat Iy.Cac k¥ thutché tao thiét bj v6i hiéu suat lam viéc toi wu va kéo dai
tudi tho véi chi phi san xuét hop 1y.
Contents: The course gives a briefing on the applications of materials in clean energy. Materials principles,
limitations, and challenges of clean energy technologies, including solar, fuel cells, rechargeable Li-ion batteries,
thermoelectrics, and energy storage will be studied. In addition, the course also evaluates correlations between
the limitations and challenges based on key figures of merit and the basic structural, transport, and physical

principles. Finally, fabricating devices technologies whichexhibiting optimum operating efficiencies and extended
life at reasonable cost are introduced.

MSE4621 Vat liéu Compozit (Composite Materials)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh (Corequisite Courses): Khong (None)
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Muc tiéu
Sau khi két thuc mén hoc sinh vién c6 kha ning:
- Biét mo ta tong hop, qué trinh va tich chat ctia soi cho ting cudng compozit
- Kiém tra lién két va tinh chit twong tac compozit
- Lua chon vét liéu nén cho compozit
- M0 ta cac qua trinh cong nghé dé ché tao vat liéu compozit nén kim loai, polyme, ceramic
- Phan tich co hoc vat liéu compozit
Objectives: Upon completion of this course, student will be able to:
- To describe synthesis, processing and properties of fibers for composite reinforcements.
- To examine bonding and properties of composite interfaces.
- To provide guidelines for selection of the matrix materials.

- To describe key processing techniques for producing metal, ceramic and polymer-matrix composites.
- To analyze the mechanics of the composite materials

No6i dung
Gi6i thi€u cac loai vat liéu kim loai, ceramic va polyme; Hiéu mdi quan hé gitta cac qua trinh,
cAu tric va tinh chit. Trén co s& lua chon céac loai vat liéu nén va cdt cho cac ung dung khac
nhau.
Contents: Introduction to metal and ceramic matrix composites with an emphasis on understanding the
interrelationships between processing, microstructure and properties. The basic for selecting these systems for
different engineering applications are considered.
MSE4631 Vit liéu nano trong hang khong va van tai (Nano materials for aerospace
& automobiles)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phﬁn hoc trudc (Pre-courses): MSE3122: Vit liéu nano, MSE3131: Cong ngh¢ vat
liéu cAu trac nano
- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ nang:
- Phéan tich hanh vi tmg x1r ctia vat li¢u nano trong viéc img dung vao hang khong va van tai
- Nhan dién cac phuong phap hién dai nhat dé sir dung vat lidu nano trong tmg dung hang khong
va van tai.
- Luyén tap thuyét trinh va cac k¥ ning trinh bay bang vin ban bang cach bao cio trudc 16p va
c6 nhan xét cua gido vién.
Objectives: By the end of the course students will be able to.
- Analyze the behavior of nanomaterials used in aerospace applications

- Identify state-of-the-art approaches for using nanomaterials in aerospace applications
- Exercise oral and written communication skills by presenting to peers and obtaining feedback

No6i dung

Mon hoc gi6i thidu cac tinh chit ciia vét liéu nano va cac phuong phép tiép can cua cong nghé
nano dbi véi ky thuat hang khong, van tai. Ché tao vat liéu composit gia ¢d soi nano, co hoc
cdu trac cua vat liéu nano, mdi quan hé giira tinh chit va ciu tric, va ing dung céng nghé nano
ddi voi cac bd phan nhe, bao vé nhiét, chét nd déy nano, di¢n tr nano. Ngoai ra mén hoc con
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gidi thiéu mot s6 vat liéu nano ung dung trong hang khong, van tai nhu: vat li¢u nano sensor,
vat liéu Xép nano, vat liéu nano cho pin ion Lithi, pin mat troi, thiét bi dién tir nano.

Contents: It is introduced properties of nanomaterials and current approaches for engineering spacecraft,
aircraft, and automobiles with nanotechnology. Manufacturing of nanomaterials; nano-fiber reinforced
composites; structural mechanics of nanomaterials; structure-property relationships; and application of
nanotechnology for lightweight structures, thermal protection, nanopropellants, and nanoelectronics. In addition
of nanomaterials for aerospace applications: sensor nanomaterials, nanoporous materials, nanomaterials for
lithium-Ion battery anodes, nanomaterials in fuel cell, nanoelectronic devices, will be introduced.

MSE4641 Cong nghé bé mit va mang méng (Surface and thin film technology)
- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:

- Trinh bay duoc nguyén 1y chung, phan loai, pham vi 4p dung ciia cdc cong nghé xir Iy bé mit
va tao mang mong;

- Co kha nang Iy giai cac qua trinh bién d6i bé mat va phat trién tao thanh mang mong;

- Nam bit cac k¥ thuat va thiét bi théng dung dé xtr 1y 16p bé mit va ché tao mang mong;

- Phén tich va danh gia duoc anh huong cua cac thong sd cong nghé dén dic tinh va chat lugng
16p bé mit hay mang mong tao thanh.

Objectives: Upon completion of this course, student will be able to:

- Understand and identify the general principles, classification, scope of application of surface treatment and thin
film technologies;

- Able to explain how the surface changes and development of thin film;

- Grasp common techniques and equipments for surface treatment and thin film fabrication;

- Able to analysis and evaluate the influence of technological parameters on the properties and quality of the surface
layer or thin film formed.

Noi dung

Nhitng khéi niém co ban va cac phuong phap xtr 1y bé mat va ché tao mang mong: xir 1y co,
nhiét, hoa, Iy bé mat, tao mang bang cac cong nghé PVD, CVD, epitaxy. Cac phuong phap
kiém tra danh gia ciu tric va do ludng cac tinh chat co ban cia mang mong: tinh chit dién, tinh
chét tir, tinh chét co. Nhitng tng dung chinh ctia mang mong.

Contents: Basic concepts and methods of surface treatment and thin film fabrication: mechanical, thermal,
chemical, and physical surface treatments, thin film fabrication by PVD, CVD, epitaxial. Methods of structural

evaluation and measurement of the basic properties of thin films: electrical properties, magnetic properties,
mechanical properties. General introduction about main applications of thin films.

MSE4651 Vat liéu v6 dinh hinh (Amorphous Materials)

- Khéi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muctiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
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- Giai thich va nhan biét dang vat liéu v6 dinh hinh so véi chat ran tinh thé.

- So sanh chét ran vo dinh hinh va tinh thé & goc do vé thanh phﬁn, thé tich phéan ti, cAu trac
nguyén tir, nhiét do chuyén tiép, dai cAm va chét pha tap sir dung.

- Mb ta anh hudng ciia cac chat bién d6i két cAu mang & cAp do phan tir.

- Giai thich co ché cua qua trinh trao ddi vat chat trong vat liéu vo dinh hinh.

- Thiét ké qua trinh cong nghé xir Iy thuy tinh dé dat dwoc tinh chét vat Iy mong muén.

Objectives: Upon completion of this course, student will be able to:

- Explain why materials form amorphous rather than crystalline solids.

- Compare crystalline and amorphous solids in terms of their composition, molar volume, atomic structure, transition
temperature, band gap, and desirable impurities.

- Describe the effect of network modifiers at the molecular level.

- Explain the transport mechanisms of amorphous and non-crystalline materials.
- Design a processing sequence for glass to achieve a given set of physical properties.

Noi dung
Gi6i thiéu nhimg kién thirc co ban cua khoa hoc vat liéu vé vat liéu vo dinh hinh. Ciu trac cta
vat liéu vo dinh hinh va co ban vé dong hoc dé tao thanh cac dang cau trac nay. Panh gia anh
huong cia cac dang cdu trac dén tinh chét co, dién, dién moi, tir, nhiét va quang cta cac ho vat
liéu vo dinh hinh. Cac phuong phéap dac trung va ing dung cia k¥ thuat cua vat liéu vo dinh
hinh.
Contents: This course discusses the fundamental material science behind amorphous solids, or non-crystalline
materials. Amorphous and non-crystalline structures are examined along with the kinetics necessary to produce
such structures. The influence of these structures on the mechanical, electrical, dielectric, magnetic, thermal and
optical properties of the materials is also examined. Characterization methods and technical applications are also
discussed;
MSE4701 Cong nghé¢ vat liéu polyme-compozit (Polymer-Composite materials
processing)

- Khéi lugng (Credits): 3(3-0-1-6)

- Hoc phan tién quyét (Prerequisite): CH3220: Hoa hitu co, CH3050: Hoa 1y

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ nang:
- Trang bi cho sinh vién céac kién thirc vé mot s6 loai nhua nén phé bién, mot sd loai gia cuong,

phu gia, chat don, cach do tinh chét co 1y cua vat ligu.

- Dbam bdo cho sinh vién sau khi ra truong c6 kha nang nhanh chéng tiép can duogc voi viée

ché tao vt liéu polyme compozit.
- Gitp sinh vién kha nang tu duy séng tao, logic trong nghién ctru vé vat liéu polyme compozit.
Objectives: Provide knowledge about matrix resin, reinforcements, fillers, mechanical properties testing methods
for students.

- Ensure for students to have good access the manufacture of polymer composite materials after graduation.
- Supporting student about the logical and creation skills for investigating on polymer composite materials.

No6i dung
Noi dung mon hoc bao gom cac kién thirc vé nhya nén, mot so loai soi gia cuong, phu gia va
chat don, khai niém doi xing va can bang trong vat liéu polyme compozit, khai niém vé mot sd
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phép do tinh chat co 1y cta vat liéu, mot sé phuong phép gia cong truyén théng va hién dai cho
vat liéu polyme compozit

Contents: The brief content of subject include: Introduction of matrix resin, reinforcements, fillers, Definition of
symmetry and balance in polymer composite material, describe of mechanical properties testing methods,
Introduction of traditional and model processing of polymer composite materials manufacture.

MSE4711 Héa hoc chit tao mang va son (Paint and coating chemistry)
- Khéi lugng (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): CH3220: Héa hiru co, CH3050: Héa ly; CH3330:
Hoa phan tich
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky ning:
- Chuyén ti t6i sinh vién cac kién thirc co ban vé k thuat san xuét cac chét tao mang,
- Giup sinh vién hiéu biét vé cong nghé san xuit son,cac phuong phép tao mang son va cac
phuong phéap kiém tra son.
- Gitp cho sinh vién c¢6 phuong phép luan khoa hoc, tur duy logic va kha nang sang tao.
Objectives:
- Convey to students the basic knowledge about coating manufacturing technique
- Helping students to understand about paint manufacturing technology, methods for paint coating and methods for
paint’s properties testing.
- Supporting student about the scientific methodology, logical thinking and creative.
No6i dung
Nbi dung ctia chuong trinh bao gdm phén gidi thiéu chung vé son, cac chét tao mang cha yéu
trong cong nghiép son, bot mau, dung méi va chit phu gia. Cac phuong phap chudn bi bé mat
vat thé can son va cac phuong phap son. Cac phuong phap chii yéu kiém tra tinh chét son
Contents: The brief content of subject include: Introduction of paint, most common coating substances in paint

industry, pigments, solvents and fillers, Methods for surfaces preparation for paint and paint technologies,
Primarily properties testing methods for paint.

MSE4721 Cong nghé cao su (Rubber Processing)
- Khéi lugng (Credits): 3(3-0-1-6)
- Hoc phan tién quyét (Prerequisite): CH3220: Héa hiru co, CH3050: Hoéa ly; CH3330:
Hoéa phan tich
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va k¥ nang:
- Giup sinh vién nim duoc cac kién thirc co ban vé cac thanh phan chi yéu ciia hdn hop cao su (
cao su, cac chat don va phu gia chinh)
- Gi6i thidu cac phuong phap gia cong thong dung va céc tinh chat chinh ctia cao su luu héa.
Objectives:

- Provide to students about the basic knowledge of rubber formulation (rubber, fillers and additives)
- Introduction of common rubber processing and properties of vulcanized rubber
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No6i dung

Nbi dung chinh mé ta Céc loai cao su théng dung va chuyén dung; thanh phan chinh trong don
cao su (cac chét luu héa, xtc tién v.v..); cac phuong phap hdn luyén va luu hoa hdn hop cao su;
tinh chét co hoc cua cao su luu héa va phuong phap danh gia

Contents: The brief content of subject include: Introduction of common and specify rubber, Ingredients of rubber

formulation (vulcanized agent, accelerator...), Methods of mixing and vulcanizing of rubber, Mechanical
properties of vulcanized rubber and testing methods.

MSE4731 May va thiét bi gia cong nhua nhiét déo (Equipment for thermoplastic resin
processing)

- Khéi lugng (Credits): 3(3-0-1-6)

- Hoc phan tién quyét (Prerequisite): MSE3170: Hoa hoc polyme co so, MSE3180: Hoa

ly polyme co s&

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
Sinh vién dugc trang bi kién thirc vé cac phuong phép tién hanh tong hop nhuya nhiét déo, ching
loai thiét bi duoc st dung trong qua trinh trung hop va tinh cht, ung dung cia mot s6 loai nhua
nhi¢t déo thong dung.. CAu tao va nguyén ly hoat dong cua cac loai thiét bi chinh duoc sir dung
trong qua trinh gia cong nhyua nhiét déo thong dung.
Objectives:
- Students are provided knowledge about thermoplastic synthesis, type of equipment for polymerization.

- Convey to students the understanding about properties and applications of technical thermoplastic resin.
- Introduction of structure and mechanism of main equipment in thermoplastic resin processing

Noi dung
No6i dung chinh mo ta Cac thiét bi chinh va phu tro can thiét cho qua trinh gia cong nhya nhiét
déo, muc dich cta cac loai thiét bi ndy. Cau tao chinh va nguyén 1y hoat dong ctia may ép phun,
may dun, may thoi va may can mang. Mot s truc tric xay ra trong qua trinh gia céng va hudng
khic phuc
Contents: The brief content of subject include: Description of main equipment and essential parts for

thermoplastic resin processing and its application, Structure and mechanism of injection moulding, extrusion,
blowing and calendaring equipment, Problems and solving solution in processing.

MSE4741 K§ thuat san xuét chat déo (Plastic manufacture engineering)

- Khéi luong (Credits): 4(4-1-0-6)

- Hoc phan tién quyét (Prerequisite): MSE3170: Hoa hoc polyme co sg, MSE3180: Hoa

1y polyme co s&

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thuc va k¥ nang:
Sinh vién duogc trang bi kién thurc vé cac phuong phap tién hanh tong hop céc loai chat déo bao
gom ca nhya nhiét ran va nhya nhi¢t déo, Cau tao va nguyén ly hoat dong cua céc loai thiét bi
chinh duoc sir dung trong qua trinh san xuat chat déo.
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Objectives:
- Students are provided knowledge about resin synthesis.
- Introduction of structure and mechanism of main equipment in resin manufacturing.

Noi dung

Noi dung chinh cia mon hoc mo ta cac thiét bj cho san xuit chat déo bao gém céc thiét bi trung
hop, tring ngung va bién d6i hoa hoc. Cac qua trinh san xuét ra cac polyme thong dung ciing
nhu cac loai nhya k¥ thuat bao gém ca nhya nhiét déo va nhua nhiét rin

Contents: The brief content of subject include: Description of main equipment for resin manufacturing including:

polymerization, polycondensation and chemical modification equipment, Processes for manufacture of common
resin as well as technical resin including thermoplastic resin and thermosetting resin.

MSE4801 Vit liéu va linh kién quang dién tir va quang tir (Opto-electronic and
photonic materials and devices)

- Khéi lugng (Credits): 3(2-2-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Hoc phan nham cung cip cho hoc vién mot cach hé thong cac van dé co ban cta linh vuc quang
dién tir va quang tir va cac ing dung mdi nhit cia linh kién quang dién tir trong khoa hoc va
doi sdng. Sau khi két thiic hoc phan hoc vién ndm duoc cac nguyén 1y hoat dong co ban va cdu
tao ctia cac linh kién quang dién tir va quang tir; xu hudng nghién ctru phat trién cta linh vuc
quang di¢n tir va quang tu.
Objectives: The course aims to provide students with a systematic understanding of the fundamentals of
optoelectronics and photonics and the latest applications of optoelectronic devices in science and life. Upon

completion of this course, students get the knowledge on basic operating principles and the structure of
optoelectronic and photonic devices; development trend of optoelectronic and photonic field.

Noi dung

Céc khai niém vat Iy co ban nhap mén ctia nganh quang dién tir va quang ttr. Nhan manh cac
nguyén 1y chi yéu trong timg linh vic. Nam vimg cic nguyén ly 1am viéc, dic trung co ban
ctia cac linh kién quang - dién va dién - quang. Ung dung cta cac linh kién quang dién tir.
Quang dién tir lién quan dén thong tin quang hoc, cac linh kién dién — quang nhu di-6t phat
quang, laser ban din, quang - dién: cac loai ddu thu quang hoc, dic biét 1a cac dau thu tir ban
dan, va cac bo diéu bién quang hoc, cac nguyén 1y co ban ctia quang phi tuyén.

Contents: The basic concepts of introductory physics of optoelectronics and photonics. Emphasize key principles
in each area. Master the principles of operation, the basic characteristics of the optical-electrical and electro-
optical components. Application of optoelectronic components. Optoelectronics related to optical information,

electro-optical components such as light emitting diodes, semiconductor lasers, optoelectronics: optical detector,
especially semi-conductor one, and optical modulators, basic principles of nonlinear optics.

MSE4901 Dién tir than thién véi moi truong (Green Electronics)
- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
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Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky ning:

- Xéc dinh xu hudng/san phim méi trong nganh céng nghiép dién tir.

- Xéc dinh cac thanh phan dién tir khac nhau lién quan dén cong nghé dién tir xanh.
- Xéc dinh cac yéu té anh hudng dén viéc ap dung cac cong nghé dién tir xanh.

- Phan tich céc thach thirc khac nhau danh riéng cho cac san pham dién tir xanh.
Objectives: Upon completion of this course, student will be able to:

- Identify new trends/products in the electronic industry.

- Identify various electronics components regarding green electronic technologies.

- Determine factors affecting the adoption of green electronic technologies.
- Analyze the various challenges specific to green electronic products

Noi dung

Gi6i thiéu chung. Hoc phan nay cung cap cho sinh vién mot nén tang dé nghién ctru cac khai
niém, cac van dé ton tai va giai phap trong linh vuc dién tir. M6 ta khai quat su phat trién gan
day trong linh vuc dién tir gop phan giam muc tiéu thu ning lugng, tao ra ning luong, hoic
nang cao su hiéu qua trong phan phdi nang lugng. Cac hé thong san xuat - truyén tai - tiéu thu
nang lugng mai ndy s& dong mot vai tro thiét yéu trong viéc giam sy phu thudc vao nhién liéu
hoéa thach.

Contents: General introduction. This module provides a platform to study concepts, issues, and solutions in the
field of electronics. It describes in detail recent development in electronic devices that reduce energy consumption,
generate power, or advance the distribution of power. Together these set of new generator-power distributor-
power consumption will play an essential role in the reduced dependence on fossil fuels.

MSE4910 Co sé vé cac qua trinh ning lwong tii tao (Fundamentals of renewable
energy processes)
- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bj cho sinh vién nhimg kién thtrc va k§ ning:
- Hiéu dugce co so khoa hoc va cong nghé vé nang luong tai tao
- Nam bét duoc cac qua trinh nang lugng tai tao (nhiét, dién, gid, hydro, mat troi)
- Hiéu dugce cach van hanh va thiét bi cua céc qué trinh nang lugng
- Tiém ning tng dung cua ning luong tai tao.
Objectives: Upon completion of this course, student will be able to:
- Scientific basics and technology of renewable energy processes
- Understanding of different renewable energy processes (heat, electricity, wind, hydrogen, solar)

- Understanding of operation and devices on renewable energy processes
- Potential application of renewable energy processes.

No6i dung

Giéi thiéu chung. Khoa hoc nay s& cung cip cac chi tiét ky thuat can thiét dé hiéu cac nguyén
tac ky thuat diéu chinh ing dung ning lugng tai tao & nhiéu cap d6 khac nhau. Tap trung vio
cac co ché va quy trinh co ban dé cung ¢ quan 1y nang luong, n6 cung cip cho sinh vién nén
tang cho tit ca cac khoa hoc vé qua trinh ning lugng. Hoc phan nay dugc t6 chirc theo cac hinh
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thtrc chinh cua nang luong - dong co nhiét, nang lugng hydro, nang luong tir mét troi, va nang
luong gi6 va nude - véi mot gidi thidu vé cac van dé co ban va tmg dung ciia qua trinh ning
luong.

Contents: General introduction. This course will provide the technical detail necessary to understand the
engineering principles that govern renewable energy application at many different levels. Focused on the
Sfundamental mechanisms and processes that underpin energy management, it provides students with the
foundation for all energy process courses. This course is organized according to the main forms of energy — heat
engines, hydrogen energy, energy from the sun, and wind and water energy - with an introductory and potential
application of energy process basics.

MSE4920 Thiét ké va cac ving dung ciia vat liéu sinh hoc (Design and application of
biomaterial)
- Khéi luong (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu
Trang bi cho sinh vién nhiing kién thirc va ky nang:
- Hiéu dugc cac budc can thiét trong thiét ké cac loai vat liéu sinh hoc
- C6 kha ning nhan dién duoc cac yéu td anh huong dén viéc thiét ké mot vat lidu sinh hoc nao
do
Objectives: Upon completion of this course, student will be able to:

- Understand the necessary steps of biomaterial design
- Able to identify all factors that impact the design of a new biomaterial

Noi dung

Céc budc can thiét trong qua trinh thiét ké vat liéu sinh hoc. Hoc phan mé ta cac giai phap cu
thé trong thiét ké, ché tao mot s vat liéu va dung cu sinh hoc phuc vu cho viéc céy ghép. Cac
van d& quan tdm bao gom thé tich kiém soat ma tran té bao, vai trd cta viéc phén tich dép ung
sdc trong qua trinh thiét k&, su phu hop vé mit giai phau hoc, kich thude va hinh dang cay ghép,
chon loc loai vat liéu, thiét bi dung cho qua trinh phau thuat céy ghép, céc kiém tra tién 1am
sang muc dd an toan va hi¢u qua, danh gia mtrc d6 rui ro trén loi ich thu dugc va thiét ké cac
thur nghiém 1am sang

Contents: Necessary steps of biomaterial design. This design course targets the solution of clinical problems by
use of some known implants and medical devices. Topics include the systematic use of cell-matrix control volumes;
the role of stress analysis in the design process; anatomic fit, shape and size of implants; selection of biomaterials;

instrumentation for surgical implantation procedures; preclinical testing for safety and efficacy, including
risk/benefit ratio assessment evaluation of clinical performance and design of clinical trials.

MSE4930 Khoa hoc va cong nghé pin va té bao nhién li¢u (Batteries and Fuel cell
science and technology)

- Khéi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu
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Trang bi cho sinh vién nhiing kién thirc va ky ning:

- Hiéu dugc nguyén 1y co ban va cach hoat dong ciia pin va té bao nhién licu.

- Hiéu so lugc vé cac loai pin va té& bao nhién liéu, wu nhuoc diém cua chung.

- Hiéu dugce cach cac vat liéu anh hudng dén cac dic tinh cua pin va té bao nhién liéu.
- Tiém ning ng dung cta pin va té bao nhién liéu.

Objectives: Upon completion of this course, student will be able to:

- Basic principles and “how it works” for batteries and fuels cells

- A brief overview of batteries and fuel cells. Advantage and disadvantage.

- How electrode material chemistry defines batteries and fuel cells characteristics.
- Potential application of batteries and fuel cells.

Noi dung

Gi6i thiéu chung. N6i dung hoc phan bao gdm céc nguyén tic dién hoa co ban, thuat ngi, dinh
nghia va vi du vé pin va té bao nhién liéu; cling nhu cac qua trinh nhiét dong luc hoc va nguyén
1y dong hoc ctia qua trinh dién hoa dugc ap dung cho pin va té bao nhién liéu. Thao ludn vé cac
hé théng pin va té bao nhién lidu khac nhau; wu diém va nhuoc diém ciia ching. Thao luan vé
cac tmg dung ctia cac hé thong pin va té bao nhién liéu bao gdm thiét bj dién tr cam tay, giao
thong va cac tram phat/luu trir dién nang.

Contents: General introduction. Includes basic electrochemical principles, terminology, definitions and examples
of batteries and fuel cells, as well as the thermodynamics and kinetic principles of electrochemistry applied to
batteries and fuel cells. Discusses the various batteries and fuel cell systems,; advantage and dis-advantage.

Discusses the various application of batteries and fuel cell systems including portable electronic devices,
transportation, and stationary generation/storage.

MSE4940 Vit liéu gém y sinh (Bioceramic materials)

- Khéi lugng (Credits): 2(2-0-1-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phén song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Hoc phan nham cung cip cho sinh vién mot cach hé thong cic van dé co ban ctia cong nghé
gbm y sinh va cac tng dung cua vét liéu gbm y sinh trong khoa hoc va doi sdng. Sau khi két
thiic hoc phan sinh vién hiéu va nim dugc cac cong nghé ché tao va g dung cu thé cua gém
y sinh, xu huéng nghién ctru phat trién cta khoa hoc va cong nghé gém y sinh.
Objectives: This subject will be provided fundamental aspect of bioceramics and application of bioceramics.

Synthesis methods and applications field of bioceramics will be absorbed by student after studying this subject,
research direction of bioceramics is also known as well.

Noi dung:

Hoc phan trinh bay nhitng khai niém dién hinh vé céng nghé gém y sinh, mdi lién hé gitra cau
truc véi co tinh, cling nhu mdi lién hé gitta thanh phén héa hoc va dic tinh bé mat vé6i tinh
tuong thich sinh hoc ctia vat liéu gdm. Ung dung cong nghé gém y sinh trong doi séng ciing s&
duoc giéi thiéu trong hoc phan nay.

Contents: This subject will be provided a fundamental concept about bioceramics, the relationship between
microstructure and mechanical properties as well the connection between chemical concentration, surface

characteristics and biocompatibility of bioceramics. The application of bioceramics in science and daily life is
also introduced through this subject.
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MSE4950 Pin nang lwgng mat troi (Solar cells)

- Khéi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu

Trang bi cho sinh vién nhiing kién thirc va ky nang:

Hiéu kién thirc co ban vé pin ning luong mat troi: Iy thuyét, nguyén Iy hoat dong, va cau truc.
Hiéu cac loai pin ning lwong mit troi hién co trén thé gidi.

Hiéu dugc cach thirc ché tao mot sb loai pin ning lwong mit troi.

Phan tich danh gia dugc cac dac trung cia pin nang luong mat troi.

Hiéu dugc cac tmg dung cua cac loai pin.

Hiéu duoc cac thach thire, tiém ning cta pin ning luong mat troi tai & trong nudc va trén thé
gioi.

Objectives: Upon completion of this course, student will be able to:

Understand the basics of solar cells: theory, principles of operation, and structure.
Understand the available solar cells in the world.

Understand how to make a solar cell device.

Understand how to analyze and evaluate the characteristics of solar cells.
Understand the applications of the solar cells.

Understand the potential and potential of solar cells at home and in the world.

Noi dung

Gidi thiéu chung vé pin niang luong mit troi

Ly thuyét vé pin ning luong mit troi

Céc loai pin nang lugng mat troi

Céch thirc ché tao cac loai pin nang luong mat troi

Phan tich céc dac trung cua pin nang lugng mat troi

Gidi thiéu tiém ning nghién ctru, tmg dung, va nhig thach thirc ma pin ning lugng mat troi
dang gap phai.

Contents:

Introduction to solar cells

Theory of Solar Cells

Kinds of solar cells

Fabrication methods of solar cells

Analyze the characteristics of solar cells

Introduce the research potential, applications, and challenges that solar cells are experiencing.

MSE4960 Thue tap Ché tao vit li¢u ning hrong va y sinh Work Lab on energy
biomedical materials)

- Khéi luong (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu:
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Hoc phan nham cung cip cho sinh vién cac k§ ning co ban trong ché tao, nghién ctru va phan
tich cac tinh chat ciia vat lidu niang lugng va y sinh hién nay. Sau khi két thiic hoc phan sinh
vién nim dugc pham vi va mdi lién hé gitra kich thudc va tinh chét cua vat liéu; cac quy trinh
cong nghé ché tao vat lidu, phuong phap nghién ciru va phan tich tinh chit, cau tric vat liéu
dién hinh nhu: vat liéu dang mang, dang hat va dang day; xu hudéng nghién ctru phat trién cta
khoa hoc va cong nghé vat liéu nang luong va y sinh.

Objectives: Synthesis method and common chracterization of enerygy and biomedical materials will be provided
for students through this subject. Student will be understood the role of microstructure and properties of materials;

synthesis materials procedures, synthesis methods, chracterization, and microstructure of common materials: thin
solid films, particles and wires, research directions and development of energy and biomedical materials.

No6i dung:

Hoc phén trinh bay cic quy trinh cong nghé ché tao vat liéu ning lugng va y sinh dang hat,
mang mong va day. Phuong phap nghién ctru va phan tich ciu tric, tinh chat cta vat lidu ciing
s& duogc gioi thidu trong hoc phan nay.

Contents: This subject will provide a basic experimental skill in synthesis of energy and biomedical materials in

particles, thin solids films and wire. Research method and microstructure characterization and properties of
materials is also introduced through the subject.
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5. Qua trinh cip nhat chwong trinh dao tao (Program change log)

LAN CAP NHAT: 01

S6 Quyét dinh/Td trinh/Cong van:

Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tom tat ctia dé xuat cap nhat (kém ghi cht néu co):
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