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CHUGONG TRINH PAO TAO TIEN Si
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Tén chwong trinh: Chuong trinh dao tao chuyén nganh “Kim loai hoc”
Trinh d§ dao tao: Tién si
nganh dao tao: Khoa hoc vat lidu — Materials Science
Ma chuyén nganh: 9440122
(Ban hanh theo Quyét dinh s6 ......... / Qb-DHBK-SDH ngay ....... thang ....... nam ...........

cua Hi¢u truong truong PH Bach Khoa Ha No6i)
1 Muc tiéu dao tao
1.1  Muc tiéu chung
Chuong trinh dao tao Tién si“Kim logi hoc” ¢o trinh d6 chuyén mon sau vé khoa hoc vat
liéu, c¢6 kha nang nghién ctru va lanh dao nhom nghién ctru céc linh vuc cua chuyén mon sau
néu trén, c6 tu duy khoa hoc, c6 kha nang tiép can va gidi quyet cac van dé khoa hoc, c6 kha
nang trinh bay - gidi thiéu cac ndi dung khoa hoc, dong thoi co6 kha ndng dao tao cac bac Dai
hoc va Cao hoc.
1.2 Muc tiéu cu thé
Sau khi da két thuc thanh cong chwong trinh ddo tao, Tién si chuyén nganh Kim loai hoc:
e Co nang luc phat hién va truc tiép giai quyét cac van dé khoa hoc thudc cac linh vuc
lién quan dén vat liéu nhu cau truc, tinh chat va cong nghé ché tao.
e (o6 kha ning dan dét, 1anh dao nhém nghién ctru thudce cac linh vuc da néu ¢ trén.
e (6 kha ning nghién ctru, dé xuit va ap dung cic giai phap cong nghé thudc cac linh vuc
nai trén trong thuc tién.
e Co k¥ ning trinh bay, gidi thiéu thong qua cac bai viét, bio cdo hoi nghi, giang day dai
hoc va sau dai hoc vé cac van dé khoa hoc thudc cac linh vuc néi trén.
2 Thoi gian dao tao
e H¢ tap trung lién fuc: 3 ndm lién tyc ddi véi NCS c¢o6 bang ThS, 4 nim ddi véi NCS c6
bang DH. ‘
* H¢ khong tap trung lién tuc: NCS c6 van bang ThS dang ky thyc hién trong vong 4 nam
dam bao tong thoi gian hoc tap va nghién ciru tai Truong la 3 nam, trong d6 12 thang
dau tién tap trung lién tuc tai Truong.



3 Khdi lwgng kién thirc
Khéi lwong kién thirc bao gdm khédi lwong cua Cac hoc phdan Tién st va khdi lugng clia cac
hoc phc”in bo sung dugc xac dinh cu thé cho tung loai ddi tuong tai muc 4.

e NCS di c6 bang ThS: tdi thiéu 8 tin chi + khdi luong bd sung (néu co).

e NCS méi c6 bang PH: tdi thiéu 8 tin chi + 28 tin chi (khong ké luan vin) cua Chuong
trinh Thac si Khoa hoc chuyén nganh “Khoa hoc va Ky thuat vat liéu (kim loai)". béi
v6i NCS c6 bang PH cua cac hé 4 hodc 4,5 nim (theo quy dinh) s& phai thém céc hoc
phan bd sung cua Chuong trinh Thac si Khoa hoc chuyén nganh “Khoa hoc va K§ thuat
vat liéu (kim loai)".

4 P6i twong tuyén sinh
Dbi tuong tuyén sinh 1a cac thi sinh dd c6 bang Thac si véi chuyén nganh tt nghiép phu
hop (ding nganh) hodc gan phii hop véi chuyén nganh Kim loai hoc. Chi tuyén sinh méi ¢6
béng DH véi chuyén nganh tdt nghiép phu hop (K¥ thuét luyén kim, k¥ thuat vat liéu, luyén
kim va cong nghé vat li€u, khoa hoc va cong nghé vat li€u, khoa hoc va cong nghé nand). Muc
46 “phii hop hodc gan phii hop" véi chuyén nganh Kim loai hoc, dugc dinh nghia cu thé ¢
muc 4.1 sau day.
41  Dinh nghia
e Nganh phu hop: La nhitng hudng dao tao chuyén sau thudc nganh “Ky thuat luyén kim,
k¥ thuat vat li€u, luyén kim va cong nghé vat li¢u, khoa hoc va cong ngh¢ vat liéu, khoa
hoc va cong nghé nano, vat liéu dién tir, vat liéu dién".
e Nganh gan phi hop: La nhiing hudng dao tao chuyén sau thudc cac nganh sau:
+ Nganh “Hoéa hoc": Hudng chuyén sau “Ky thuat hoa hoc".
+ Nganh “Co khi": Huéng chuyén sau “Ché tao may, Cong nghé han".
+ Nganh “Vat Iy": Huéng chuyén sau “Vat 1y ky thuat".
4.2 Phan loai ddi twong nganh phu hop
e (6 bang ThS Khoa hoc ciia PH Bach Khoa Ha Noi voi nganh tbt nghiép cao hoc dung

v0i chuyén nganh Tién si. Pdy la déi twong khong phdi tham gia hoc bé sung, goi tat
1a d6i tuong Al

e Co bang tot nghiép Dai hoc loai Xuét sic voi nganh t6t nghiép dung voi chuyén nganh
Tien si. Pay la doi twong phai tham gia hoc bo sung, goi tat 1a doi tugng A2.
e (o bang ThS dung nganh, nhung khong phai 1a ThS Khoa hoc cua BH Bach Khoa Ha

Noi hodc co bang ThS tét nghiép nganh gan phu hop. Pdy la doi twong phdi tham gia
hoc bé sung, goi tat 1a ddi tuong A3.

5 Quy trinh dao tao, diéu kién cong nhan dat

e Quy trinh dao tao dugc thyc hién theo hoc ché tin chi, tuan thu Quy dinh 1035/2011 vé
td chure va quan ly dao tao sau dai hoc cua Truong Pai hoc Bach Khoa Ha Noi.



e Céc hoc phan b sung phai dat mirc diém C tro 1én (xem muc 6).

e Cachoc phﬁn Tién si phai dat muc diém B tré 1én (xem muc 6).

6 Thang diém

Khodn 6a Diéu 62 ciia Quy dinh 1035/2011 quy dinh:

Viéc chdm diém kiém tra - danh gia hoc phan (bao gdbm cac diém kiém tra va diém thi két
thic hoc phan) duoc thuc hién theo thang diém tir 0 dén 10, 1am tron dén mét chit s6 thap phan
sau dau phay. Biém hoc phan la diém trung binh c6 trong s6 ctia cac di€m kiém tra va diém thi
két thuc (tong cua tat ca cac diém kiém tra, di€m thi két thiic da nhan véi trong s6 twong ing cua
timg diém duoc quy dinh trong dé cuong chi tiét hoc phan).

Piém hoc phﬁn duoc lam tron dén mot chir sd thap phan sau dau phéy, sau do6 duoc chuyén
thanh diém chir v&i mirc nhu sau:

Diém sd tir 8,5 — 10 chuyén thanh diém A (Gioi)

Piém sb tir 7,0 — 8,4 chuyén thanh diém B (Kha)

Diém sd tir 5,5 — 6,9 chuyén thanh diém C (Trung binh)
Diém sé tir 4,0 — 5,4 chuyén thanh diém D (Trung binh yéu)
Piém s6 dudi 4,0 chuyén thanh diém F (Kém)

7 Noi dung chwong trinh
7.1  Chutric

CAu triac chuong trinh dao tao trinh d6 Tién si gdm c6 3 phan nhu bang sau day.

Phan | Noi dung ddo tao Al A2 A3

. |HP bd sung 0 CT ThS KH (28TC) > 4TC
HP TS 8TC

) TLTQ Thuc hién va bao cdo trong nam hoc déu tién
CDTS Tong cong 3 CDTS, mdi CDTS 2TC

3 NC khoa hoc
Luan an TS

Luu y:

S6 TC qui dinh cho cac d6i tugng trong 1a s6 TC tbi thiéu NCS phai hoan thanh.

- Pbi tuong A2 phai thuc hién toan b cac hoc ph?m qui dinh trong chuong trinh ThS Khoa
hoc ctia nganh twong tmg, khong can thyc hién luan van ThS.

- Céac HP bd sung dugc lua chon tir chuong trinh dao tao Thac si ciia nganh dang chuyén
nganh Tién si.

- Viéc qui dinh s6 TC ciia HP b6 sung cho ddi tugng A3 do ngudi hudng dan (NHD) quyét

dinh dua trén co so ddi chiéu cac hoc phan trong bang két qua hoc tap ThS cua thi sinh vi

chuong trinh ThS hién tai ciia nganh dang chuyén nganh Tién si nhung phai dam bao sb

TC t6i thiéu trong bang,



- Céc HP TS dugec NHD dé xuét tir chuong trinh dao tao Thac si va Tién si cua truong nham
trang bi kién can thiét phuc vu cho dé tai nghién curu cu thé ctia LATS.

7.2 Hoc phin bd sung

Céc hoc phan bb sung duoc md ta trong quyén “Chuong trinh dao tao Thac si** chuyén
nganh “Khoa hoc va Ky thuat vat liéu (kim loai)" hién hanh cua Truong Pai hoc Bach Khoa
Ha Noi.

NCS phai hoan thanh cac hoc phan bd sung trong thoi han 2 nim ké tir ngay c6 quyét
dinh cong nhan 1a NCS.

7.3 Hoc phan Tién si
7.3.1  Danh muc hoc phd‘n Tién si

. . A 7 A TIN | KHOI
TT MA TEN H PHA IA IE :
SO N HOC N GIANG VIEN CHi | LUONG
e 1o . 1. PGS TS Nguyén Vin Chi
Vit liéu hoc nang cao: b4 .
1 MSE7210 T,' h '}lllAt T gt | 2. GS TS Nguyén Khac Xuong 3 | 3(3-0-0-6)
N chal va Cau trie | 3 pGs TS Phiing Thi Té Hang
K¥ thuat dac trung vat 1. GS TS b6 Minh Nghiép
2 MSE7011 o : 3 ARSI -0-0-
SET0 liéu nang cao 2. PGS TS Tran Qudc Thang 3 | 363009
MSE7012 | phd { A trinh va ’ . -0-0-
3 SE70 ﬁéong cac qua trinh vat 3. PGS TS Pio Héng Bich 3 | 3(3-0-0-6)
7 4. PGS.TS Pinh Van Hai
Khoa hoc va cong ngh¢ 1. PGS TS Nguyén Vin Tu
4 MSE7211 | |, ; ~ X -0-0-
S b& mat. 2. TS Nguyén Van Hién 3 | 3(3-006)
Tién bd mdi trong 1. PGS.TS Phung Thi T4 Ha
A .| L . ung Thi T6 Hang 0.
5 MSE7212 k}}f?- }1(_)(: va cong nghé 2. TS Nguyén Van Hién 3 | 3(2-2-0-6)
vat ligu.

7.3.2 M6 td tém tit hoc phan Tién si
MSE7210 Vit liéu hgoc nang cao: Tinh chit va cdu triac  (3-0-0-6)

Giéi thiéu vé vat liéu hoc co s& (gém 6 chu tric, phan mat, khuéch tan, tao mﬁm), trang
thai gia on dinh (g6m khai niém va tong quan, thuy tinh kim loai, cac phuong phap tao gia 6n
dinh), c4u tric va tinh chat vat lidu ky thuat (gdom tinh chat hop kim hai pha khi kéo, bién dang
déo bi kich hoat nhiét, d6i tinh bién dang va chuyén bién mactanxit, mot s6 hop kim da pha va
ung dung).

MSE7210 Advanced Materials Science: Properties and Structure (3-0-0-6)

Presents the fundamentals of materials science (including the structure, interface and
diffusion), metastable structures (including the general features and practical methods of
creating metastable phases and structures), mcrostructure and properties of some engineering
materials (including high-temperatures creep of multiphase alloys and shape-memoire alloys).
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MSE7011 Ky thuat dac trung vat liéu ning cao  3(3-0-0-6)

Gidi thi€u cac ky thuat quan sat, phan tich va danh gia td chuc té vi, cAu trac tinh thé,
thanh phan cta kim loai, ban dan, phi kim loai trén hién vi dién tr xuyén/quét bang cac
phuong phép tao anh phan giai cao; phd dién tir ton hao ning luong; nhiéu xa dién tir chon loc,
nhidu xa chum dién tir hoi tu va nhidu xa dién tr tan xa nguoc. Phan thuc hanh bao dam dé
NCS biét cach xir 1y cac két qua thuc nghiém.

MSE7011 Advanced Characterization for Materials 3(3-0-0-6)

Advanced techniques for microstructure observation, structural and elemental analysis of
metals, semiconductors and non-metals as High Resolution Transmission Electron
Microscopy (HRTEM), Electron Energy Loss Spectroscopy (EELS), Selected Area Electron
Diffraction (SAED), Convergent Beam Electron Diffraction (CBED) and Electron Backscatter
Diffraction (EBSD) are described in details. Lab. works must be carried out so that PhD
students are able to treat the data obtained by applied method for a given material.

MSE7012 M6 hinh héa va mo phong cac qua trinh trong vat liéu  3(3-0-0-6)

B6 sung va trang bi cac kién thirc vé toan, khoa hoc va k¥ thuat dé giai quyét cac bai toan
vé mo hinh héa va mo phong cac qué trinh vat lidu nhu: lva chon va thiét ké vat liéu, cong
nghé ché tao cac loai vt liéu,... Cac k¥ nang vé mo phong cling s€ dugc trang bi cho sinh vién
dé c6 thé giai quyét cac van dé trong thyc té.

MSE7012 Modeling and Simulation for Materials Processes  3(3-0-0-6)

Provides the knowledge of mathematics, science and engineering to solve the problems
related to simulation and modelling of materials processing, namely materials selection and
design, materials processing,... Skills of simulation are touch so that students can apply
successfully in the pratical.

MSE7211 Khoa hoc va cong nghé bé mit  3(3-0-0-6)

Néng lugng, ciu triic va dic tinh bé mat, cau trac va dic tinh cua 16p phu, sy hinh thanh
cac 16p bé mat, cac hién tuong bé mat, cic phuong phép phéan tich danh gia cac 16p bé mait,
cac cong ngh¢ bé mit dién hinh (hoa nhiét luyén, CVD, PVD, phun phu, xu ly bfmg chum tia
nang luong cao).

MSE7211 Surface Science and Technology 3(3-0-0-6)

Surface energy, structure and characteristic of the superficial layer, structure and
characteristic of the coating, fundamentals of interaction and formation of surface layer
(Mechanical techniques, Thermo-mechanical techniques, Thermo-chemical techniques,
Electrochemical, physical and chemical techniques), typical surface technologies (Thermo-
chemical treatments, CVD, PVD, coating technologies, high energy beam).

MSE7212 Tién b méi trong khoa hoc va cong nghé vat liéu 3 (2-2-0-6)

Mon hoc cung cip cho cho nghién ciru sinh nhitng huéng phat trién méi cta vat liu va
cong nghé vat liu trén thé gidi trong thoi gian gan day. Két thuc mén hoc, ngudi hoc c6 dugce
cac kién thirc nang cao vé vat liéu va cong nghé mai, dong thoi rén luyén cho minh kha ning
tu duy, phan tich va tong hop tai liéu dé phat trién nghién ctru vat liéu kim loai
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MSE7212 Recent Progress in Materials Science and Technology 3 3-0-0-6)

This course is aimed to provide students with understandings of some developing
tendencies of materials and material technologies in the world recently. At the end of the
module, student are expected to gain knowledge of new materials and material technologies,
simultaneously to build up his thinking skill, as well as analytical and documentation skills in
metallic research.

7.3.3  Ké hoach hoc tdp cac hoc phdn Tién si

Cac hoc phén Tién si duoc thye hién linh hoat, tuy theo cac diéu kién thoi gian cy thé cua
giang vién. Tuy nhién, nghién ctru sinh phai hoan thanh cac hoc phan Tién si trong vong 24
thang ké tir ngay chinh thirc nhap trudng.

7.4 Chuyén dé Tién si

M&i nghién ctru sinh phai hoan thanh 3 chuyén dé Tién si, c6 thé tiiy chon tir danh sach
hudéng chuyén sau. Mo1 hudng chuyén sdu déu cé nguoi hudng dan do Hoi dong Xay dung
chuong trinh dao tao chuyén nganh ctia Vién KH va KT vat li¢u xac dinh.

Ngudi huéng dan khoa hoc luan 4n ciia nghién ciru sinh s& dé xuat dé tai cu thé. Uu
tién dé xuat dé tai gan lién, thict thuc voi de tai cta luan an Tién si.

Sau khi d3 c6 dé tai cu thé, NCS thuc hién d¢é tai d6 dudi sy hudng din khoa hoc ciia nguoi

hudng dan chuyén de.

Danh muc hwéng chuyén siu cho Chuyén dé Tién si

R ; a A : : = TIN
TT MA SO HUONG CHUYEN SAU NGUOI HUONG DAN CHi
Khoa hoc vat liéu (Materials 1. PGS TS Nguyén Vin Chi
1 MSE7250 Science) 2. PGS TS Phung Thi T6 Hang 2
Cong ngh¢ vat liéu (Materials 1. GS TS Nguyén Khac Xuong
2 MSE7251 x 2
Technology) 2. PGS TS Nguyén Van Tu
Khoa hoc va cong nghé vat
liéu tién tién (A d . 5 Mi i¢
3 MSE7252 i€u n.en 1en.( dvance 1.GS TS DS M1{1h N%hl@p ’
Materials Science and 2. TS Nguyén Vian Hién
Technology)
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Danh sach Tap chi / Hoi nghi khoa hoc
Céc dién dan khoa hoc trong nudc trong bang dudi day 1a noi NCS c6 thé chon cong bd
cac két qua nghién ctru khoa hoc phuc vu hoan thanh luan an Tién si.

50 Tén dién dan Dia chi lién hé Dinh ky
TT xuat ban / hop
1 Tap chi Khoa hoc va Cong nghé Trudng DH BK Ha Noi; S6 1, phd Dai Hana than
céc truomg dai hoc k§ thuat Cb Viét, Hai Ba Trung, Ha Noi g thang




Tap chi Khoa hoc va Céng ngh¢

Hoi Khoa hoc k¥ thuat Buc - Luyén

2 . . kim Viét Nam; S6 91, Lang Ha, Ha 2 thang/sd
Kim loai N
No1
Vién Khoa hoc va Cong nghé Viét
3 | Tap chi Hoa hoc Nam; Puong Hoang Qudc Viét, Ha Hang thang
Noi
Tap chi Nghién ctru khoa hoc va . . )
4 i‘lp ¢ Al gAlen cl khoa hoe va Hoc vién K¥ thudt quan su Hang thang
k¥ thuat quan su
5 | Tap chi Cong nghi¢p Mo Ho6i Khoa hoc Cong ngh¢é Mo Hang thang
Vién Khoa hoc va Cong nghé Viét
6 | Tap chi Co hoc Nam; Pudng Hoang Quéc Viét, Ha Hang thang
Noi
7 | Tap chi Héa hoc va Ung dung Ho6i Hoa hoc Hang thang
Tap chi Cong nghiép qudc phong 2 A Az . 5 .
8 va kinh & Tong cuc Cong nghé quoc phong Hang thang
9 | Tap chi Khoa hoc B6 Giao duc va Dao tao Hang thang
10 TapAchi Phat trién Khoa hoc cong D'c_?i hoc Qudc gia Thanh phd H6 Chi Hang thng
nghé Minh
Tap chi Khoa hoc giao tho 4 . . . . .
11 t;ilp chl Bhoa fioe glac thong van bai hoc giao thong van tai Hang thang
Tap chi Khoa hoc ¢6 hé xa . .
12 diggc + 5108 ge cONE nEnE xdy Vién Khoa hoc cong nghé xay dung Hang thang
13 | Tap chi Khoa hoc Dai hoc Qudc gia Ha Noi Hang thang
14 | Tap chi Khoa hoc cong nghé Pai hoc Thai Nguyén Hang thang
15 | Tap chi Khoa hoc Pai hoc Hué Hang thang
16 | Tap chi Khoa hoc cong nghé Pai hoc Pa Nang Hang thang
Tap chi Khoa hoc va Co hé . .
17 n}?ﬂ; { Khoahoc va Cong nghe | 10 1102 hoo Ky thuat Nhigt Hang thang
18 | Tap chi Co khi Téng hoi co khi Viét Nam Hang thang
Vién Han 1am Khoa hoc va Cong
19 | Tap chi khoa hoc va cong nghé ’ . i Hang than
Céc tap chi cong bd két qua
20 | nghién ctru clia cac nudce (co chi
sO IF do ISI xép hang)
21 Céc hoi nghi khoa hoc quéc té (c6
ky yéu va s6 xuat ban ISBN)
Cac hoi nghi khoa hoc do Truong
27 PHBK Ha Noi hodc cac don vi

tuong duong cap trudng tré nén
t6 chire (c6 ky yéu va sb xuét ban)




