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TRUONG DAI HQC SAO DO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: CO KHI Péc lap - Tu do - Hanh phic

PE CUONG CHI TIET HQC PHAN
Trinh d9 dao tao: Pai hoc
Nganh: Cong nghé k¥ thuit co khi

1. Tén hoc phan: Thyc hanh CAD/CAM-CNC nang cao

2. M4 hoc phian: COKHI 039
3. So tin chi: 3 (0,3)
4. Trinh d§ cho sinh vién: Nam thu tu
5. Phan bo thoi gian
- Lén 16p: 0 tiét 1y thuyét, 90 tiét thyc hanh
- Tu hoc: 90 gio
6. Piéu kién tién quyét: Sau khi sinh vién d4 hoc xong hoc phan Cong nghé CAD/CAM
7. Giang vién

STT | Hoc ham, hoc vi, ho tén | S6 dién thoai Email
1 | ThS. Mac Van Giang 0971.953.180 mvgiang@saodo.edu.vn
2 | ThS. Pao Van Kién 0977.262.856 dvkien@saodo.edu.vn

8. MO0 td ndi dung ciia hoc phin

Hoc phan thyc hanh CAD/CAM-CNC nang cao trang bi cho sinh vién trinh d6
dai hoc nganh cdng nghé k¥ thuét co khi cac kién thirc vé cong nghé gia cong trén may
CNC nhiéu tryc. Tir cac kién thuc d6 phuc vu cho viéc phat trién k¥ ning 1ap chuong
trinh gia cong 3D trén phan mém MasterCAM va Siemens NX, bén canh d6 sinh vién
dugc nghién ctru va phat trién ky nang vé 1ap trinh trén may CNC nhiéu truc (5 truc).
9. Muc tiéu va chuan diu ra ciia hoc phan

9.1. Muc tiéu .
Muc tiéu hoc phan thoa man muc tiéu ciia chuong trinh dao tao:

Muc Mirc d Pap &rng muc tiéu
M6 ta theo thang p trng mu
tieu cua CTDPT

do Bloom
MTL Kién thirc ‘
Trinh bay khai niém vé may CNC nhiéu
truc, xac dinh dugc cac thanh phan va hé
MT1.1 | toa o trén may CNC nhiéu truc, phuong 3 [1.2.1.24]
phap chay dao dé dat dugc ning suat va
d6 bong bé mat trén may nhiéu truc.
Trinh bay duoc dic diém va phuong
phap lap chuong trinh gia cong 3D trén
MT1.2 | phan mém MasterCam, cac budc lap 3 [1.2.1.2b]
trinh va mo phong gia cong.




Muc
tiéu

MO ta

Mirc do
theo thang
do Bloom

Pap wng muc tiéu
cia CTDT

MT1.3

Trinh bay duoc dic diém va phuong
phap lap chuong trinh gia cong 3D trén
phén mém Siemens NX, cac budc lap
trinh va md phong va xuat chuong trinh
gia cong.

[1.2.1.20]

MT1.4

Trinh bay dugc dac diém va phuong
phap lap chuong trinh gia cong trén may
CNC 5 tryc bang phan mém Siemens
NX, cac budc lap trinh va mé phong,
xuat chwong trinh gia cong.

[1.2.1.20]

MT?2

KY¥ ning

MT2.1

Phan tich duoc dic diém cong nghé cua
phuong phép gia cong trén may CNC
nhiéu truc, xac dinh duoc hé toa do lap
trinh trén chi tiét, chon duoc may CNC
nhiéu tryc phll hop véi dic diém két cdu
va phuong phap chay dao khi gia cong
chi tiét.

[1.2.2.1]

MT2.2

Lap dugc chuong trinh gia cdng trén
phan mém MasterCam voi ché do cat
hop ly, danh gia, xdy dung duoc duong
chay dao tdi wu, mé phong va xuit ma
G-code chuong trinh gia cong.

[1.2.2.2]

MT2.3

Lap dugc chuong trinh gia cong trén
phan mém Siemens NX vé&i ché do cat
hop ly, danh gia, xay dung dugc duong
chay dao t6i wu, mo phong va xuit ma
G-code chuong trinh gia cong.

[1.2.2.2]

MT2.4

Lap dugc chuong trinh gia cdng cho may
CNC nhiéu truc trén phan mém Siemens
NX véi ché do cat hop 1y, danh gia, xay
dung dugc dudng chay dao t6i wu, mod
phong va xuat ma G-code chuong trinh
gia cong.

[1.2.2.2]

MT3

Mikc tw chi va trach nhiém

MT3.1

Co kha nang lam viéc doc lap, 1am viéc
theo nhém trong viéc lap trinh, mo
phong gia cong. Co nang lyc danh gia,

[1.2.3.1]
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Muc Mo ta theo thag | P4P tmg mu tieu
tidu 91 cia CTPT
] do Bloom
dua ra két luan céc cong viéc cua nhom
Chu dong trong qua trinh lap trinh gia
MT3.2 | o €9ng trong qua i fap finn g 4 [1.2.3.2]
cong cac san pham co khi
Tuén tha dung trinh tu thyuc hién cac 1énh
MT33 | e 1ap trinh gia cong 3 [1.2.3.1]

9.2. Chuin diu ra
Sy phu hop ctia chuan dau ra hoc phan vai chuan dau ra cia chuong trinh dao tao:

CPR Mt‘r‘l’gf‘-’ Pép ting
hoc Mo ta thane do CDR cia
phin g CTDT
Bloom
CbPR1 Kién thirc
Hiéu duoc khai niém vé may CNC nhiéu truc, xac
dinh duoc cac thanh phan va hé toa do trén may
CBRI.1 CNC nhiéu truc, lya chon duoc may CNC gia 2
cbng phu hop.
Hiéu duoc dac diém va phuong phap 1ap chuong
CPR1 2 | trinh giamay cong 3D trén phan mém MasterCam, 2
cac budc 1ap trinh va mo phong gia cong.
Hiéu duoc dac diém va phuong phap 1ap chuong [2.14]
trinh gia cong 3D trén phan mém Siemens NX,
CbR1.3 | | A e NP, s ol 2
cac budc 1ap trinh va md phong va xuat chuong
trinh gia cong.
Hiéu dugc dugc dac diém va phuong phap lap
chuong trinh gia céng trén may CNC 5 truc bang
CbR1.4 A A . . 1A 1 s A 2
phan mém Siemens NX, cac budc lap trinh va mo
phong, xuat chuwong trinh gia cong.
CDR2 Ky ning
Xac lap dugc hé toa do trén chi tiet gia cong, lya
CPR2.1 | chon dugc phuong phéap gia cong trén may CNC, 3 [2.2.3]
va dua ra chién lugc chay dao phir hop.
Lap dugc chuong trinh gia cong trén phan mém
MasterCam véi ché do cit hop 1y, xay dung duoc
CPR2.2 duong chay dao t6i vu, mo phong va Xuat ma G- 4 [2.2.2]
code chuong trinh gia cong.
CDR2 3 Lap dugc chuong trinh gia cdng trén phan mém 4 [2.2.2]

Siemens NX véi ché do cat hop 1y, xay dung duoc
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Mire do

CDbR theo Dap ung
hoc Mo ta thane do CDR cia
phin Bloom | CTPT
duong chay dao t6i vu, md phong va xuat ma G-
code chuong trinh gia cong.
Lap dugc chuong trinh gia cong cho may CNC
nhiéu truc trén phan mém Siemens NX v&i ché do
CDR2.4 | cat hop 1y, xdy dung dugc dudng chay dao t6i uu, 4 [2.2.2]
md phong va xuidt md G-code chuong trinh gia
cong.
CDR3 Mikc tw chi va trach nhiém
Thé hién tinh ti mi khi thyc hién 1ap chuong trinh
CDR3.1 | gia cong thong qua kha nang lam viéc doc lap, 3 [2.3.1]
lam viéc theo nhom.
CDR3.2 Chﬁ d(f?ng trong qua trinh phan tich va lap chuong 4 [2.31]
trinh gia cong.
Thyc hién dung céc trinh ty 1ap chuong trinh gia
CDR3.3 | cong, dua ra duoc cac két luan chuyén mon trong 3 [2.3.3]

lap trinh CAD/CAM.




10. Ma tran lién két ndi dung véi chuin dau ra hoc phan

Chuén diu ra ciia hoc phin

T Noi dung hoc phan CPR C})IEDRé})R CPR | CDR C})RCDIEZ})R CPR | CDR Cg)l}z3 CPR
] ] ] 11 1.2 13 14 21 | 22 | 23 2.4 3.1 3.2 33

Bai 1. Tong quan ve gia cdng nhieu truc
1. Muc tiéu bai hoc
2. Thiét bi
3. Kién thirc chuyén mén
3.1. Khéi niém vé may CNC nhiéu truc

1 3.2. Cau tao co ban ctia may phay CNC 5 tryc. 2 3 3 4 3
3.3. Cac chuyén dong trén may phay 5 truc
3.4. Géc toa d6 trong gia cong 5 truc
3.5. Uu nhugc diém cua cong nghé gia cong trén may nhiéu
truc (5 truc)
3.6. Cac dang chay dao trén may CNC ‘nhiéu‘ truc
Bai 2. Lap trinh gia cdng 3D trén phan mem MasterCam
1. Muc tiéu bai hoc

o | % Thietbi o 2 4 3 | 4 | 3
3. Kién thirc chuyén mon
3.1. Trinh ty chung khi 1ap trinh gia cong 3D
3.2. Bai tap tong hop o
Bai 3. Lap trinh gia cong 3D trén phan mem Siemens NX
1. Muc tiéu bai hoc
2. Thiét bi

3 3. Kién thirc chuyén mon 2 4 3 4 3
3.1. Khéi quét vé cac cong cu lap trinh CAM trén phan mém
Siemen NX




Chuin diu ra ciia hoc phin

l N9i dung hoc phin CDR C})IEDRé})R CDR | CDR C})RCDIEZ})R CDR | CDR Cg)l}z3 CDR
11 12 13 14 21 | 22 23 2.4 3.1 3.2 3.3
3.2. Cac chirc nang trong 13p trinh gia cong trén Siemens NX
3.3. M0 phong gia cong trén may va xuit ma G-code
Bai 4. Lap trinh gia cong trén may CNC nhiéu truc
1. Muc tiéu bai hoc
2. Thiét bi
3. Kién thirc chuyén mén
4 2 4 3 4 3

3.1. Ung dung giai phap gia cong da truc NX CAM trong
san xuét

3.2. Lap trinh gia cong chi tiét dang canh

3.3. M0 phong gia cong trén may va xuit ma G-code




11. Panh gia hoc phin

11.1. Ma trdgn phwong phdp kiém tra dinh gid véi chudn dau ra hoc phin

Phuong
pthapdlfle;n CDR ciia hoc phan
STT Piém thanh | Quy | Trong ragizn Ghi
phan dinh | so (Hinh thikc, chu
thoi gian, | CPR1 | CDR2 | CDR3
thoi diém)
Piém kiém tra Trung
glifmgdén’;‘yehf CPRI1, | CPR2L, | oo f";h
cm 88 01 Véndip | CPR1.2, | CPR22, | onE
1 |nhn thic va| .. | 20% CDR32,| céc
i o i | diem CBRIL3, | CPR23, | 1| i
o CDR1.4. | CDR2.4. i
chuyén  can; danh
diém bai tip 16n. gia
Trung
CBRL1, | CPR2L, | oo f";h
, | Diém kiém| 03 | | Thychanh. | CBRI12,|CBR22,| 0 "" ng
tradinhky | diém ° | (100 phat) | CPR1.3, | CPR2.3, obR3 3 | didm
CDR1.4. | CDR2.4. i
danh
gia

11.2. Céch tinh diém hoc phén
Diém hoc phan 14 trung binh cong cac diém thanh phan da nhan trong so. Tinh
theo thang diém 10, 1am tron dén mot chir s thap phan. Sau d6 chuyén thanh thang
diém chir va thang diém diém 4.
12. Yéu cau hoc phin

13. Tai liéu hoc tap
- Tai ligu bdt bugc:

CAD/CAM diéu khién cac may CNC, NXB Khoa hoc va K§ thuat.

Sinh vién thyc hién nhimg yéu cau sau:
- Tham gia t6i thiéu 80% sb gio hoc trén 16p dudi sy huéng dan cua giang vién.

- Poc va nghién ctru tai liéu phuc vu hoc phan, hoan thanh cac bai tap ca nhan va
bai tap nhom.

- Chui dong 6n tap theo dé cuong on tap dugc giang vién cung cap.

- Tham gia kiém tra dinh ky
- Dung cu hoc tap: May tinh, v& ghi

[1]. Truong Dai hoc Sao Do (2021), Gido trinh thyc hanh CAD/CAM-CNC néng cao
- Tai ligu tham khdo:
[2] Tran Vinh Hung, Tran Ngoc Hién (2007), Phan mém thiét ké céng nghé

(Link tai File ".stp" trong bai tap chuong 2 va 4:
https://drive.google.com/drive/folders/LJoXIkRks-iDX-kWOuHeHrmWGjQm5o-Rs?usp=sharing)
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14. Ndi dung chi tiét hoc phin va phwong phap day hoc

N . £ . Phwong phap day- CDR
TT NOi dung giang day So tiet hoe hoc phin
1 |Bai 1. TONG QUAN VE GIA 06 - Giang vién: CPR 1.1,
CONG NHIEU TRUC (06TH,OLT) | + Giang giai két hop | CBR 2.1,
Muc tiéu bai hoc: thao tac thi pham CbR 3.1,
- Trinh bay khai niém vé may CNC +Dayhocdyaténvandé | CDBR 3.2,
nhiéu truc, xac dinh dugc cac thanh + T6 chirc hoc thyc hanh | CBR 3.3.

phan va hé toa do trén may CNC
nhiéu truc, phuong phap chay dao dé
dat dugc niang suit va d6 bong bé mat
trén may nhiéu truc.

- Phan tich duoc dic diém cong nghé
cua phuong phap gia cong trén may
CNC nhiéu truc, xac dinh duogc hé toa
d6 lap trinh trén chi tiét, chon duoc
may CNC nhiéu truc phl hop véi dic
diém két ciu va phuong phép chay
dao khi gia cong chi tiét.

Noi dung cu thé:

1. Muc tiéu bai hec

2. Thiét bi

3. Kién thirc chuyén mon

3.1. Khéi ni¢m vé may CNC nhiéu
truc

3.2. Céu tao co ban ciia may phay
CNC 5 truc.

3.2.1. Table-Table (ban-ban)

3.2.2. Head-Head (dau- dau)

3.2.3. Kiéu Head-table (dau-ban)

3.3. Cac chuyén dong trén may
phay 5 truc

3.4. Gbc toa dd trong gia cong 5 truc
3.5. Uu nhwoc diém ciia cong nghé
gia céng trén may nhiéu truc (5
truc)

3.6. Cac dang chay dao trén may
CNC nhiéu truc

+ T6 chitc hoc nhém
trong chua dé tu hoc

- Sinh vién:

+ Quan sét, ling nghe,
ghi chép bai

+ Tu duy giai quyét van dé
+ Thyc hanh trén may tinh
+ Trinh bay dap an cau
hoi 6n tap cudi chuong
1 tailiéu [1]




T N@i dung ging day Sé tibt Ph“““ghzl:ap day hgfﬂpllfan
2 | Bai 2. LAP TRINH GIA CONG 3D 24 - Giang vién: CDR 1.2,
TREN PHAN MEM | (22TH,OLT, | + Giang giai két hop | CPR 2.2,
MASTERCAM 02KT) thao tac thi pham CbR 3.1,
Muc tiéu bai hoc: +Dayhocduaténvandé | CPR 3.2,
- Trinh bay duogc dic diém va phuong + T6 chuc hoc thuc hanh | CPR 3.3.
phap lap chuong trinh gia cdng 3D + T6 chic hoc nhom
trén phan mém MasterCam, cic budc trong chi dé tu hoc
lap trinh va mo phong gia cong. - Sinhvién:
- Lap dugc chuong trinh gia cong trén * Quan sat, lang nghe,
phan mém MasterCam v&i ché do cit ghi chép bai .
hop 1y, dénh gia, xay dung duoc + Tir duy gidi quyet van de
duong chay dao toi vu, mé phong va + Thyc hanh trén méytl'nh
xuat md G-code chwong trinh gia + Lam bai tip cuoi
cong. chuong 2 tai ligu [1]
Ni dung cu thé: + Nghién cff:u tai liéu
1. Muc tiéu bai hoc tham khao dé thuc hién
9 Th.ié't bi ) chu d@é tr hoc: Tai liéu
3. Kién thire chuyén mon [2] tir trang 168+216.
3.1. Trinh tw chung khi lap trinh gia
cong 3D
3.1.1. Pac diém chay dao cua cac
phuong phép gia cong thoé 3D
3.1.2. Pic diém chay dao cua cac
phuong phép gia cong tinh 3D
3.2. Bai tap tong hop
3.2.1. Hiéu chinh hé toa do
3.2.2. Tao cac duong Curve
3.2.3. Tao phoi va diém gbc gia cong
3.2.3. Chon may gia cong
3.2.4. Thiét 1ap chwong trinh gia cong
3 | Bai 3. LAP TRINH GIA CONG 3D 30 - Giang vién: CDR 1.3,
TREN PHAN MEM SIEMENS NX | (28TH,OLT |+ Giang giai két hop | CBR 2.3,
Muc tiéu bai hoc: 02KT) thao tac thi pham CbR 3.1,
- Trinh bay duoc dic diém va phuong +Dayhocduaténvandé | CPR 3.2,
phép lap chuong trinh gia cong 3D trén + T6 chirc hoc thyc hanh | CBR 3.3.

phﬁn mém Siemens NX, cic budc lap
trinh va m6 phong va xuat chuong trinh

+ T6 chitc hoc nhém
trong chua dé tu hoc




N . £ . Phwong phap day- CDR
TT NOi dung giang day So tiet hoe hoc phin
gia cong. - Sinh vién:
- Lap duoc chwong trinh gia cong trén + Quan sét, ling nghe,
phan mém Siemens NX véi ché d¢ cat ghi chép bai
hop 1y, xdy dung dugc duong chay + Tu duy giai quyét van dé
dao t6i wu, mo phong va xuit ma G- + Thuc hanh trén may tinh

code chuong trinh gia cong.

N@i dung cu thé:

1. Muc tiéu bai hec

2. Thiét bi

3. Kién thirc chuyén mon

3.1. Khai quat vé cac cong cu lap
trinh CAM trén phin mém Siemen
NX

3.1.1. Trinh ty chung khi 1ap trinh gia
cong 3D trén phan mém Siemen NX
3.1.2. Céc thanh cdng cu thuong dung
trong lap trinh gia cong trén Siemen
NX

3.2. Cac chirc nang trong lap trinh
gia cong trén Siemens NX

3.2.1. Tao phdi va hé toa do gia cong
3.2.2. Khoi tao chuong trinh gia con
3.2.3. Trinh quan ly gia cong trong gia
cong tho Cavity Mill

3.2.3.1. Muc Geometry

3.2.3.2. Muc pattern 38

3.2.3.3. Muc Stepover

3.2.3.4. Muc Common Depth per Cut
3.2.3.5. Muc Cut Levels

3.2.3.6. Muc Cutting Parameters
3.2.3.7. Muc Cutting Parameters

3.2.5. M0 phong gia cong

3.2.5.1. M0 phong gia cong vdi duong
chay dao (Replay)

3.25.2. M6 phong gia cong 3D va
phan tich gia cong

3.2.5.3. M0 phong gia cong trén may
3.3. M0 phéng gia cong trén may va

+ Lam bai tap cudi
chuong 3 tai liéu [1]
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T N@i dung ging day séée | Cnwomgphapday- | CDR
hoc hoc phan

xuat ma G-code
3.3.1. Chon may gia cong
3.3.2. Chay chuong trinh m6 phong
3.3.3. Xuat ma G-code

4 |Bai 4. LAP TRINH GIA CONG 30 - Giang vién: CDR 1.4,
TREN MAY CNC NHIEU TRUC | (28TH,OLT |+ Giang giai két hop | CDR 2.4,
Muc tiéu bai hoc: 02KT) thao tac thi pham CbR 3.1,
- Trinh bay duogc dic diém va phuong +Dayhocduaténvandé | CPR 3.2,
phap lap chuong trinh gia cong trén + T6 chirc hoc thyc hanh | CBR 3.3.

may CNC 5 truc bang phin mém
Siemens NX, cac budce 1ap trinh va mo
phong, xuat chuong trinh gia cong.

- Lap dugc chuong trinh gia cong cho
may CNC nhiéu truc trén phan mém
Siemens NX véi ché do cat hop 1y,
danh gia, xdy dung dugc duong chay
dao t6i wu, mo phong va xuit ma G-
code chuong trinh gia cong.

Noi dung cu thé:

1. Muc tiéu bai hec

2. Thiét bi

3. Kién thirc chuyén mon

3.1. Ung dung giai phap gia cong da
truc NX CAM trong sin xuit

3.1.1. Phay da truc Multiaxis Milling
3.1.1.1. Pic diém cong nghé cua
phuong phap gia cong nhiéu truc (da
truc)

3.1.1.2. Trinh ty 1ap trinh gia cong tho
da truc

3.1.2. Phay da
Streamline

3.1.3. Phay da truc Zlevel Saxis

3.2. Lap trinh gia cong chi tiét dang
canh

3.2.1. Mot s6 chi tiét dang canh dién
hinh

3.2.2. Phuong phép lap trinh gia cong

truc  Variable

+ T6 chitc hoc nhém
trong cha dé tu hoc

- Sinh vién:

+ Quan sét, ling nghe,
ghi chép bai

+ Tu duy giai quyét van dé
+ Thyc hanh trén may tinh
+ Lam bai tap cudi
chuong 4 tai liéu [1]
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TT Noi dung giang day S6 tiét

chi tiét dang canh

3.2.2.1. Pinh nghia mét gia cong
3.2.2.2. Céc lya chon kiéu gia cong
3.2.2.3. C4&c lga chon trong gia cong
3.2.2.4. Nh&n ban chuong trinh gia
cong

3.2.2.5. Sap xép nguyén cong

3.3. M0 phéng gia cong trén may va
xuat ma G-code

3.3.1. Chon may gia cong

3.3.2. Chay chuong trinh m6 phong
3.3.3. Xuat ma G-code

Hai Duong, ngay 09 thang 8 nam 2022

KT.HIEU TRUONG TRUONG KHOA TRUOGNG BO MON
f/ | . 3 ; \ \
\' BAI HoC ] !
‘\\\. N P ?/_;/
TS Nguy?i Thi Kim Nguyén Vii Hoa Ky Mac Vin Giang
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Phwong phap day- CDR
hoc hoc phin




