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Tom tit

Ap dung mé hinh CDIO (Conceive — Hinh thanh y tuéng, Design - Thiét ké, Implement — Ché tao,
Operate — V4n hanh) tai khoa Co khi, truong Pai hoc Bach khoa Thanh Phé H6 Chi Minh tir nim
2010 dén nay vai cac trai nghiém Thiét ké - Ché tao va tich hop céac ky ning qua 04 do an cia chuong
trinh: Nhap mon vé ky thuat, Chi tiét may, Ky thuat ché tao va Do an tét nghiép.

Bai béo nay gidi thiéu vé giang day mon d6 an Chi tiét may dé dat duoc chuan dau ra mong muén,
tuong ng cac hoat dong day va hoc, phuong phép dénh gia mon hoc... D6 an Chi tiet may voi cac
giai doan C-D-I-O va két qua la thiét ké hoan chinh va tao md hinh that véi cac trai nghiém thiét ké
ché tao.

Cubi bai 1a cac phan tich danh gia cac két qua dat dugc qua giang day mén hoc véi viéc p dung céc
phuong phap hoc tap tich cuc, trai nghiém, tich hop ki nang vao mén hoc va céc trai nghiém C-D-I-O.

GIOI THIEU

Céc trai nghiém thiét ké - ché tao 1a nét dic trung chinh cua chuong trinh theo CDIO. Céc do &n trong
chuong trinh dao tao glup cho sinh vién c6 cac trai nghiém thiét ké - ché tao, hoc tap tich hop cac ky
ning vao mén hoc dé dat chuin dau ra mong muédn va sin sang tro thanh Ky su ngay khi ra truong.
Céc d6 &n vai céc trai nghiém CDIO vai cac mitc d tir co ban (mdn Nhap mdn vé Ky thuat) dén nang
cao (Dd &n tét nghiép) trong chwong trinh K thuat ché tao duoc trinh bay trong Hinh 1 [2, 6, 7]. Néu
chuong trinh dao tao 1a 4 nim thi méi nim s& thyc hién mot do an.

Hoc ky
1 | 2 | 3 | 4 | 5 | s 7 | 8 9
Toan va Khoa hoc tu nhién Thuc tap
Khoa hoc x& hoi, nhan vin, chinh tri, kinh | Do an
te... tot
nghig¢
Co s¢ ky thuat, nganh va chuyén nganh ghiep
Nhap mén vé Ky thuat Do an Chi tiét may D6 &n Ky thuat Ché tao (C.D.1.0)
(C,D,1,0) (C,D,1,0) (D, 0) =k

Hinh 1. Cdu triic chuwong trinh véi céc trai nghiém thiét ké - ché tao qua 4 do &n

Db an Chi tiét may 1a dd an Co s, két thuc giai doan hoc cac mén co s cho cac nganh Co khi. Trong
dd &n nay sinh vién st dung cac kién thire va cac ki nang dé giai quyét vin dé thuc té cu thé théng qua
cac giai doan CDIO dé thiét ké va ché tao san pham.

Trong dd an chi tiét may sinh vién sir dung céc kién thic: toan, tinh hoc, dong hoc, dong luc hoc, sirc
bén vat lidu, vat liéu hoc, ky thuat ché tao, vé& k§y thuat.... Ngoai ra con cac kién thuc khac: Nhiét dong
luc hoc, CAD/CAE, Co luu chit, Thiét ké ky thuat .... (Hinh 2). V& co khi 13 mot phan cua thiét ké Chi
tiét may, Vi tat ca chi tiét may va may can duoc V& chi tiét dé ché tao va lap rap tao thanh may [5].

[ Co luu chét |
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Nhiét dong luc hoc

Ma sat hoc

Xéc suat va théng ké toan
K3 thuat ché tao

Vit liéu hoc

Co ly thuyét

Stic bén vat liéu V& Co khi
Nguyén ly may
Thiét ké ky thuat
V& ky thuat
CAD, CAE

Db &n Chi tiét
may

Hinh 2. Cac mdn hoc lién quan Chi tiés mdy va do &n Chi tiét may

Mtic do phirc tap cia PO an Chi tiét may cho trong bang 1. Mt do phirc tap nay ting dan
theo tirng nam.

Bang 1. Mirc d6 phuc tap ciia B6 an Chi tiét may

D) phire tap ting dan ciia Do an Chi tiét may

Cau truc Pico

|
Hoat dong ‘
|

Loi giai Di biét

Thaoi gian Nhiéu ngay Nhiéu tuan

NOQI DUNG PO AN VA CHUAN PAU RA CDIO

Trong bang 2 dudi day la kién thirc, k§ nang va thai do can thiét ma sinh vién c6 duoc sau khi hoc
mon Chi tiét may va do &n mon hoc Chi tiét may.

Bang 2. Khéi kién thirc, ky nang va thai do theo dé cwong CDIO

Kién thiic, Ky niing, Thai do Chuin dau ra chwong trinh theo CDIO
Toan va khoa hoc ty nhién 1.1 Kién thirc co ban
1.4 Kién thuc hd tro khéac

Kién thtrc va phan tich ky thuat 1.2 Kién thurc co s ky thuat
Xac dinh van dé 2.1 Kha ning phan tich ky thuat va giai quyét van dé
Tu duy sang tao, ra quyét dinh va quan ly | 2.4 K§ ning c4 nhan
thoi gian Tu duy sdng tao

Tu duy danh gia

Ham tim hiéu va kha nang hoc tap sudt doi
Biét cach quan Iy nguon luc va thoi gian

Lam viéc nhém 3.1 Lam viéc nhém
Tf)énh Iap nhém
T6 chic va van hanh nhém
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Phat trién va k§ thuat lam viéc nhom

K§$ nang giao tiép 3.2 Giao tiep

Giao tiép van ban

Giao tiép da phuong tién

Giao tiép d6 hoa: Phét thao, Ban vé 2D, mé hinh 3D, mo
phong

Giao tiép 15i noi

Qua trinh thiét ké va kha nang da nganh 4.4 Thiét ké

Qua trinh thiét ké va cac giai doan

Str dung céc kién thuc tinh toan thiét ké
Thiét ké chuyén nganh va da nganh
Thiét ké véi cac muc tiéu khac nhau

Cac qua trinh ché tao 45 Ché tao ) )
Ché tao chi tiét va lap rdp thanh may

MO TA PO AN

Sinh vién thyc hiéc cac budc cua qua trinh thiét ké va ché tao san pham dé dat muyc tiéu dé ra. Két qua
cua do6 an la cac ban vg, bér] thu‘yét minh, nhat ky thiét ké, mé hinh san pham van hanh duoc.... Trjnh
tu thuc hién md ta trong biéu do Gantt trong bang 3. Cac budc cé thé thuc hién riéng biét hodac dong
thoi.

Bang 3. Biéu d6 Gantt cho Db an Chi tiét may

Tuan 18
Cong vigc 2134|516 7|89]110 ] 11| 12 | 13 (14

Nhan nhiém vu thiét ké, tao nhém
Phan tich nhiém vu thiét ké: Mo
C | ta nhém thiét ké, Phat biéu bai
toan thiét ke

Xéc dinh va md hinh héa van de,
dua y tuong — danh gia
Xac dinh yéu cau ky thut

Lua chon phuong an nguyén ly
lam viéc va so @6 dong cho may
Thiét ké so bo

Phat thao chi tiét va may

Thuc hién ban vé 2D va mo hinh
hoa 3D

Phan tich va mé phong déng hoc

I Ché tao chi tiét va lap rap

O | Van hanh va lap tai liéu thiét ké

Céc budc nay duoc chi tiét hoa trong bang bang 4.

Bang 4. Cac budc cta qué trinh thyuc hién d6 4n Chi tiét may - qua trinh CDIO

Giai doan Quaé trinh thiét ké may
CDIO

Buéc 1: Xac dinh va mo hinh hoa van dé, dua y tuong — danh gia, phat biéu bai toan thiét ké
I Buéc 2: Xac dinh cac thong s k¥ thuat ciia may. Sau budc 1 va 2 1a bang thong sb ky thuat va

Tap chi Co khi Viét Nam 09.2012




céc yéu cau cho may thiet ke
Y twéng

Buéc 3: Lap ké hoach thyc hién:

- M6 ta trinh tu cac budc tién hanh thiét ké

- Lap ké hoach thyc hién: Phan cong nhiém vu cho timg c4 nhan trong nhém, qui dinh thoi gian
hoan thanh cong viéc cu thé, Tong hop lich trinh 1am viéc bang biéu d6 Gantt.

Buwéc 4: Lya chon so d6 nguyén 1y va so do dong:

- Tham khao céc thiét ké c6 san

- Tim hiéu tu ligu thiét ké thong qua cac thiét bi ¢ lién quan tir sach, béo, tap chi. internet. ..

- Pua ra cac phuong an nguyén 1y lam viéc. MGi sinh vién phai c6 it nhit mot phuong an thiét ké
+ Phuong an d6 it nhat phai dam bao tinh hop ly, va kha thi vé mat nguyén ly.

+ Phan tich wu va nhugc diém, dénh gia timg phuong 4n va lya chon.

+ Pua ra phuong 4n va lya chon so @6 dong.

D Budéc 5: Tinh toan thiét ké: Lap so ¢ dong, Chon dong co va phéan phdi ti s6 truyén, Tinh toan
| céc chi tiét thiét ké he théng truyén dong

Thiet ke | Bwdc 6: Phat thao két ciu toan hé thdng, hiéu chinh tinh toan.

Budc 7: Thiét 1ap ban vé va mé hinh

- Ban v& so bo két cau céc chi tiét may cua hé théng truyén dong da tinh toan thiét ké

- Ban vé lap chung toan thiét bi.

- Ban v& I4p két cau hé thong truyén dong (HGT)

- Ban V& chi tiét

- M6 hinh héa va mbé phong

| Budc 8: Ché tao chi tiét khong tiéu chuan va I4p rap san pham (phan co va dién), kiém tra may...
Ché tao

Buwdéc 9: Van hanh san pham: chay thi, hiéu chinh, so sdnh céc théng so ky thuat ...

o) Buwéc 10: Lap ho so thiét ké:

- Viét thuyét minh trinh bay néi dung theo trinh ty tién trinh tinh toan thiét ké, thuyét minh cé
Véan hanh | kém theo to nhiém vu ctia d6 an, hinh thic trinh bay nhu mot bao céo k¥ thuat.

- Thiét 1ap bo ban vé mo ta két cu va chi tiét hé thong truyén dong da thiét ké

- B4o cdo tém tit ngi dung thyuc hién bing powerpoint.

Két qua 1a mo hinh thyc vei day du tai ligu thiét ké (Hinh 7). Thong qua d6 n sinh vién ndm duoc qua
trinh thiét ké va ché tao san pham, co céc trai nghiém thiét ké - ché tao va cdc ky nang can thiét cua
nguoi Ky su.

TRIEN KHAI THUC HIEN PO AN

D6 an Chi tiét may bao gdm 4 giai doan cua qua trinh CDIO, kéo dai 14 tuan voi 34 sinh vién duoc
chia 1am 8 nhém va 2 giang vién huéng dan véi 6 nhom 4 sinh vién va 2 nhom 5 sinh vién. Dé bai
dang ma dugc chon tir danh muc khoang hon 50 thiét bi khac nhau. Nhém sinh vién 1ap ké hoach thuc
hién, cé nhat ky thiét ké va duoc gido vién huéng dan gap kiém tra cong viéc hang tuan, sinh vién bao
c4o va c6 thé trao doi trén I6p hodc hé thong Bkelearning cua nha truong.

Pé thuc hién @6 an sinh vién 1am viéc theo nhdm vai cdng viéc dugc phan cong theo biéu do Gantt
nhu bang. Hinh 3 dudi déy 1a cac hoat dong thiét ké: luya chon so dd, tinh toan va lua chon céc chi tiét
may theo tiéu chuan VE phat thao... [3 4, 8].

Hinh 3. Céc hoat déng thiét ké theo nhém
Ngoai bin v& phét thao 2D, ban V& Iap va chi tiét 2D voi su hd trg cac hg thong CAD sinh vién thuc
hién md hinh hoa chi tlet may, hé thong va m6 phong chuyén dong (Hinh 4) dé kip thoi phat hién
nhitng sai sét trude khi tién hanh ché tao mot s chi tiét, khung va lip rap san pham.
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Hinh 4. C4c trai nghiém thiét ke: mo hinh hoa 3D va mé phong hé thong

Day 1a db an thiét ké, nén cong viéc trong tam la cdng viéc thiét ké, tuy nhién dé hiéu rd hon vé két
cau sinh vién can ché tao mot s6 chi tiét khong tiéu chuan, khung may... dé rén luyén ky niang van
hanh may (da hoc trong mon Thuc tap co khi dai cwong) va lap rap may nhu hinh 5. Céng viéc thuc
hién trong khdng gian hoc tap va xudng Co khi.

Hinh 5. Cac trai nghiém ché tao: ché tqo chi tiét, khung may va lap rap
Duéi day (hinh 6) la mot s6 san pham cudi cung cua do an.

\,

Hinh 6. Mt s6 san pham do an
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KET QUA PANH GIA

C6 nhiéu phuong phép danh gid mon hoc va lya chon phuong phap déanh gia mon hoc dua theo [1].
Danh gia diém theo qua trinh va bao vé cubi ky theo cac bang biéu danh gia (rubrics). Banh gia chuan
dau ra theo cubi mén hoc Chi tiét may (Bat dau thuc hién do6 an), gitra ky d6 an va cudi ky theo cac
muc nhu bang 5.

Bang 5. Chuan dau ra d6 4n mdn hoc

STT

Chuién dau ra chi tiét mon hec

Cl | C6 kha ning ap dung céc kién thicc co hoc dé phan tich luc, ung suat, bién dang va d6 6n dinh céc chi
tiét may va cum chi tiét lap.

C2 | Phan tich cac dang hong @é xac dinh cac chi tiéu tinh chi tiét may.

C3 Lwa chon vat liéu cho céc chi tiét may va cum chi tiét may cu thé.

C4 | Thiét ké va kiem nghiém céc chi tiét may, cum chi tiét may va hé thong truyén dong. Lua chon céc chi
tiét may theo tiéu chuan.

C5 Co6 ky nang su dung cac céng cu hién dai la cac phan mém may tinh can thiét dé thiét ké va phan tich cac
chi tiét may, thuc hién ban v& va md hinh chi tiét va lip

C6 | C6 kha nang tim kiém va hoc hoi kién thirc méi bén ngoai 16p hoc. St dung sé tay tra ctu, bang tiéu
chuan TCVN, ISO...

C7 | C6 cac kién thirc mang tinh hién dai: cap nhat kién thirc qua cac phién ban méi nhit phan mém va tiéu
chuan

C8 Lam viéc nhu 1a thanh vién cua nhém mot cach hiéu qua.

C9 C6 k§ ning giao tiép bang van ban, trinh bay, d6 hoa va van hanh may.

Sau déy 1a mirc d9 trung binh dat dugc cac chudn dau ra dau ky, gitra ky va cudi ky (hinh 7). Theo do
thi nay thi cac chuan dau ra déu dat yéu cau deé ra (I6n hon 3).

Mtc d6 dat duoc

1-Khong dat 2 — Can cai thién 3. Dat 4-Tat
(0%- <25%) (25%- 50%) (50%- <74%) (75%-100%)

35 35 35 35 °5 35 Lpefore

3.2 Middle
H After

3.5

w

25

N

1.5

—-

0.5

LO1 LO2 LO3 LO4 LO5 LO6 LO7 LO8 LO9

Hinh 7. Mitc dg trung binh dat diroc cac chuan dau ra dau ky, giia Ky va cugi ky

KET LUAN

Qua d6 &n Chi tiét may sinh vién c6 cac trai nghiém thiét ké - ché tao va tich hop cac k¥ ning

vao cac mon hoc:

- Trai nghiém thiét ké - ché tao qua d0 4n co tac dong kép, qua d6 sinh vién dugc rén luyén
cac k¥ ndng ca nhan va ngh¢ nghiép, k¥ nang lam viéc nhoém va giao tiep, k¥ nang thict ke
- ché tao san pham.
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- Qua dd an sinh vién hiéu sau hon kién thire d3 hoc qua cac mén hoc, tao dong luc cho sinh
vién hoc tap va cac co hoi dé (g dung céc kién thiee dé giai quyét céc bai toan tng dung
thuc té.

- Sinh vién rén luyén cac phuong phap hoc tap tich cuc, trai nghiém va dwoc tich hop céc
k¥ nang vao trong mdn hoc. ‘ i

- L6i cudn sinh vién vao viéc hoc va nang cao tinh than hoc tap dé san sang tré thanh k¥ sur.

DESIGN-IMPLEMENT EXPERIENCES IN THE MACHINE DESIGN PROJECT FOR
IMPROVING QUALITY OF MECHANICAL ENGINEERING EDUCATION

Nguyen Huu Loc
Hochiminh City University of Technology
Email: nhloc@hcmut.edu.vn, nhlcad@yahoo.com
Manufacturing Engineering Program with CDIO approach has been adopted at Faculty of Mechanical
Engineering, Vietnam National University — Ho Chi Minh City University of Technology since 2010.
Up to now, the CDIO skills have been integrated into the courses in the teaching process. The CDIO
Syllabus with design-Implement experiences are done via 04 student projects of the program:
Introduction to Engineering project, Machine design project, manufacturing engineering project and
Capstone project.
The learning outcomes of the course are achieved corresponding to teaching and learning activities,
assessment methods. Assignments and seminar reports are integrated to help students achieve most of
the outcomes of the course.
The machine design project will help students improve the CDIO skills through the building of a true
model from their design drawings. The end of this paper is the analysis and assessment of results
achieved through the active learning methods, experiential learning methods, integrated learning
across design-implement experiences.
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