UY BAN NHAN DAN CONG HOA XA HOI CHU NGHIA VIET NAM

THANH PHO HO CHi MINH Péc lap - Tu do - Hanh phic
S6: 2595/QP-UBND Théanh phé Ho Chi Minh, ngay 23 thang 7 nam 2020
QUYET PINH

Ban hanh tiéu chuin, dinh mirc sir dung may moc, thiét bi chuyén ding
linh vue gido duc nghé nghiép cia cic co sé gido duc nghé nghiép
thudc Thanh phé H6 Chi Minh

UY BAN NHAN DAN THANH PHO HO CHI MINH

Cdn air Ludt T6 chike chinh quyén dia phwong ngay 19 thdng 6 ndm 201 5;

Can cuw Ludt Quan ly, sw dung tai san cong ngay 21 thdng 6 ndm 2017,

Cdn ctt Nghi dinh s6 151/2017/ND-CP ngay 26 thdng 12 nam 2017 cua
Chinh phiu quy dinh chi tiét mét s6 diéu cia Ludt Quan 1y, sie dung tdi san
cong;

Cén cit Quyét dinh s6 50/2017/0D-TTg ngay 31 thdng 12 ndm 2017 cia
Thu teéng Chinh phiu quy dinh vé tiéu chudn, dinh mitc sit dung mdy maéc, thiét
bi;

Cén cik Thong tw s6 04/2017/TT-BLPTBXH ngay 02 thang 3 nam 2017 cua Bo
Lao déng - Thuong binh va Xa hoi vé ban hanh Danh muc nganh, nghé ddo tao cdp
1V trinh do trung cd}?, trinh do cao a"a“}ng;

Cén cir Thong tw s6 06/2019/TT-BLDTBXH ngay 28 thdang 01 ndm 2019 cia B
Lao dong - Thuwong binh va Xa héi vé b6 sung nganh, nghé dao tao vao Danh muc
nganh, nghé dao tao cdp IV trinh dé trung cdp, trinh dé cao ddang ban hanh kém theo



Théng tw s6 04/2017/TT-BLOTBXH ngay 02 thdng 3 ndm 2017 cia Bé truong Bo
Lao dong - Thuong binh va Xa hoi;

Cdn cir Céng vin s6 488/HPND ngay 17 thdng 7 ndm 2020 ciia Thieong triec
Hoi a"o”hg nhdn dan Thanh phé vé tiéu chudn, dinh mikc sir dung mdy mdc, thiét bj
chuyén diing doi véi linh vuee gido duc nghé nghiép;

Xét dé nghi cua Gidm doc S¢ Lao dong - Thuong binh va Xa hoi tai 1o trinh s6
10473/ TTr-SLDTBXH ngay 15 thdang 4 nam 2020.

QUYET PINH:

Piéu 1. Pham vi diéu chinh va d6i tuong ap dung

1. Pham vi diéu chinh: Quyét dinh nay quy dinh vé tiéu chuan, dinh muc sir
dung may moc, thiét bi chuyén dung linh vire gido duc nghé nghiép.

2. Déi twong ap dung: Cac co sd giao duc nghé nghiép trén dia ban Thanh phd
Ho Chi Minh dugc ngan sach nha nudc dam bao kinh phi hoat dong (sau ddy goi
chung la cdc co s¢ gido duc nghé nghiép thudc Thanh phé).

3. Tiéu chuén, dinh muc st dung st dung may moc, thiét bi chuyén dung linh
vue gido duc nghé nghiép: Chi tiét theo Phu luc dinh kém.

Piéu 2. Nguyén tac ap dung tiéu chuin, dinh muc st dung may moc, thiét bi
chuyén dung

1. Tiéu chuan, dinh mirc st dung may moc, thiét bi chuyén ding quy dinh tai
Quyét dinh nay duoc 1lam cin cir dé 1ap ké hoach va du toan ngan sach; giao, dau tu,
mua sam, thué, khoan kinh phi sir dung may moc, thiét bi; quan 1y, st dung may moc,
thiét bi.

2. S6 lugng may mdc, thiét bi chuyén dung quy dinh tai Quyét dinh nay 1a mire
t6i da.

3. Viéc quan ly, st dung may moc, thiét bi chuyén dung phai duoc thyc hién
cong khai, minh bach, dam bao thue hanh tiét kiém, chong lang phi.

4. Viéc mua sidm mdy moc, thiét bi chuyén dung tai Quyét dinh nay phai dam
bao dung ché do, tiéu chuan dinh muc, quy dinh cia phap luat vé mua sdm tai san
cong va cac van ban phap luat co lién quan.



Piéu 3. Trach nhiém cia Thu trudéng cac co sé giao duc nghé nghiép thude
Thanh phé H6 Chi Minh

1. Tuan thu dung quy dinh vé tiéu chuan, dinh mirc, nguyén tic trang bi, quan ly,
sir dung may moc, thiét bi chuyén dung quy dinh tai Quyét dinh nay va cac quy dinh
phap luat khac ¢o6 lién quan.

2. Thue hién mua sim tai san 1a may moc, thiét bi chuyén dung theo dung tiéu
chuan, dinh mac dwoc ban hanh tai Quyét dinh nay.

Piéu 4. Trach nhiém cua S& Lao déng - Thuong binh va Xa hoi

1. Kiém tra, giam sat viéc thuc hién quy dinh vé tiéu chuan, dinh mirc, nguyén
tac trang bi, quan 1y, st dung may moc, thiét bi chuyén dung quy dinh tai Quyét dinh
nay va cac quy dinh phap luat khac co lién quan.

2. Tong hop dé xuat ciia cac co quan, to chire, don vi bao cao Uy ban nhan dan
Thanh phd xem xét, quyét dinh viéc diéu chinh, ban hanh b6 sung danh muc may
mac, thiét bi chuyén dung phu hop quy dinh cua phap luat.

Piéu 5. Trach nhiém cta Kho bac Nha nuée Thanh phé

Kho bac Nha nuéc Thanh phé can ct tiéu chuan, dinh muc may moc, thiét bj
chuyén dung duoc ban hanh kém theo Quyét dinh nay, thwc hién kiém soat chi doi
vOi cac co quan, to chirc, don vi.

Piéu 6. Diéu khoan thi hanh: Quyét dinh nay c6 hiéu lyc ké tir ngay ky.

Diéu 7. Trach nhiém thi hanh

Chanh Van phong Uy ban nhan dan Thanh phd, Giam doc S Lao dong -
Thwong binh va X hoi, Giam d6c SO Noi vy, Giam doc S¢ Tai chinh, Giam
ddc S& Ké hoach va Pau tu, Giam ddc S& Gido duc va Pao tao, Giam doc Kho
bac Nha nudc Thanh phd, Thu trudéng cac S¢, nganh Thanh phd, Chu tich Uy
ban nhan dan quén, huyén; Thu trudng cac co sé gido duc nghé nghiép trén dia
ban Thanh phé va cac co quan, don vi cé lién quan chiu trach nhiém thi hanh
Quyét dinh nay./.

™. UY BAN NHAN DAN
CHU TICH

Nguyén Thanh Phong



TIEU

CHUAN, PINH MUC SU DUNG MAY MOC,

Phuluc 1

__ THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH

NGANH/NGHE: CAT GOT KIM LOAI

(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

TT Chiing loai Dg:l‘hvl Yéu ciu ky thuit co bin S8 lwgng
, 03 chiéc/phong thure
1 | May do bién dang Chiéc | D0 chinh xac: (2 + 17)um hanh/18 hoc sinh, sinh
vién.
, 03 chiéc/phong thure
2 | May do do nham Chiec | Pham vi do: Ra: (0,017 = 10) um, Rz: (1 = 170) um | hanh/18 hoc sinh, sinh
vién.
‘ , ‘ 03 chiéc/phong thure
3 | May do 3 chiéu Chiec | Dau do hanh trinh (X, Y, Z) > (400x350x350)mm hanh/18 hoc sinh, sinh
vién.
. A A 03 chiéc/phong thure
g |Maydodoeimgeam | pic o 1y os 2000 kKN hanh/18 hoc sinh, sinh
tay .
vién.
, - Kha nang khoan toi da; >@16 mm 03 chiéc/phong thure
5 | May khoan dung Chiéc |- Cong suat: > 0.5 Kw hanh/18 hoc sinh, sinh
- BPuong kinh tru may: > 60 mm vién.
6 | Nhom May tién
- | My tién van ning Chie | - Puong kinh quay trén bang may: > @300mm 03 chiéc/phong thue

- T6c d6 truc chinh: 70 - 2000 rpm

hanh/18 hoc sinh, sinh




TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- Khoang cach tam: > 500mm vién.
- Cong suat dong co: > 1,5 kW (2HP)
- Khoang cach giira 2 tdm: > 500 mm - PDuong kinh
MAv tién van nan , quay trén bang may: > ©@300mm 03 chiéc/phong thuce
SEN ér}ll thi <& & Chiéc | - Cong suat dong co chinh: > 1,5 kW hanh/18 hoc sinh, sinh
' - Téc¢ do truc chinh: 0 ~ 2000 vong/ phut vién.
- Hanh trinh X/Z: > 130 /450 mm
Duong kinh quay trén bang may: > ¥200 mm
buong kinh quay trén bang dao: >060 mm
Hanh trinh truc X: > 80 mm 03 chiéc/phbng thuc
- | May Tién CNC 3 truc Chiéc | Hanh trinh truc Z: > 250 mm hanh/18 hoc sinh, sinh
Dai toc do: > 60 ~ 3000 rpm vién.
D6 phén dai truc C: <0,01°
Cong suat dong co truc chinh: > 3kW
- Puong kinh vét quay 16n nhat trén bang may: >
¥300 mm
- Puong kinh vat quay trén ban dao ngang: > @150
Trung tdm gia cong mm- , n ) . 03 chiéc/phong thue
- | tién CNC 4 truc Chiée |- Khoang cach gitta truc chinh va u sau: =400 mm | .11 8 hoe sinh, sinh
(X 1Y/7/C) ' - Hanh trinh truc X: > 100 mm vien ' ’

- Hanh trinh truc Z: > 300 mm

- Hanh trinh truc Y: +15/- 15 mm

- D6 phan dai truc C: <0,01°

- T6c do truc chinh: 0-3000 vong/phut




TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Cong suét truc chinh: > 3kW

Trung tam gia cong
tién 5 truc (3+2 truc)

Chiéc

May tién CNC véi truc X/Z/C va d6i khang (Z2/C2)
- Puong kinh gia cong: > 100mm

- Chiéu dai gia cong: > 300mm

- Hanh trinh X/7/72: 100/300/300 mm

- Téc do quay truc: > 3000 rpm

- P6 phan dai truc C: <0,01°

- Téc do dao quay: > 3000 rpm

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.

May Tién CNC 5 truc
dong thot

Chiéc

Trung tAm gia cong tién c6 dau phay Powermill

- Té¢ dd truc chinh: 0 - 3500 vg/phut

- Dai toc d6 quay dau truc phay: 0 - 8000 vg/ph

- Hé théng dao 20 vi tri tiéu chuan
BT40/ISO40/HSK 63

- Dai goc xoay truc B t6i thiéu: +/- 100°

- Dai hanh trinh dau phay Powermill t6i thiéu: 200
(+100 /-100 mm)

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.

Hé thong gia cong
hoan thién boi to hop
Trung tam tién CNC
va Trung tam phay
CNC

Hé théng

Mbi hé thong bao
gom:

Mam dao

- Cong suét dong co truc chinh: 20~30 kw

- Cong suét déng co truc doi khang: 20 ~ 30 kw

- Cong suat dong co dao tu quay: > 4Kw

- Téc @0 truc chinh: 0 - 3500 vg/phut - Toc do truc
d6i khang: 0 - 3500 rpm - Toc d6 dao quay: 0 - 5000
vg/phut - Cong suat dong co dau phay: 20 ~ 30 kw

- Dai toc d6 quay dau truc phay: 0 —10.000 vg/ph

- Hé théng dao 20 vi tri tiéu chuan

01 hé théng/phong thue
hanh/18 hoc sinh, sinh
vién.




Don vi

TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
Bane ti bho - Dai gbc xoay truc B to1 thieu: +/- 100°
M Rl e - Dai hanh trinh diu phay Powermill t5i thiéu: 200
H¢ thong lam mat tich (+100 /-100 mm)
- | hop trong bang tai
phoi
i Diéu hoa nhiét d6 cho
tu dién
Hé théng lam mat cho:
Pong co truc chinh
trung tam tién
- | Pong co truc chinh
trung tam phay
DPdng co mo6 men truc
B
- | Hé théng thuy luc
g | Trungtim CNC Cong | o« |- Hanh trinh X/Y/Z t6i thieu: 100 / 35 (+20/-15) / 01 hé théng/phong thue
nghé cao ' £1320 mm hanh/18 hoc sinh, sinh
MBi trung tam bao - Du’(‘)’{lg kir}h quay VIIO,’:[ bang may: > 300 mm vién.
gém: - Khoang gach tam 2 dau truc: 450 mm
— - Toc db t6,i da truc chinh/, doi1 khang: > 3000 rpm
May gia cong CNC | - Cong suat truc chinh/ d6i khang: >3,5 kW
- | Cong nghé cao nhiéu Chiéc | - Dao quay: >3000 rpm/ 1,2 kW
truc
- | Biéu hoa tir dién B




TT Chiing loai tinh Yéu cu k§y thuit co ban S6 lwong
- | Hé théng thuy lwe Bo
- | Bang tai phot Bo
- | Go1 Phu kién cho may Bo
9 | Nhom May phay
Céng suét dong co: > 1,2 kw
Truyén dong: Hop so ,
, Dai toc do truc chinh: 40 - 1500 vg/phut 03 chiéc/phong thuce
- | May phay van nang Chiéc | Kich thude ban lam viéc: > 250 x 600 mm hanh/18 hoc sinh, sinh
Hanh trinh truc X: > 500 mm vién.
Hanh trinh truc Y: > 240 mm
Hanh trinh truc Z:; > 300 mm
- B hién thi sb céc truc X/Y/Z ,
MAv phav van nin , - Hanh trinh X/Y/Z: > 250 /200 /250 mm 03 chiéc/phong thuc
- 4n ytlll)uéz uan & Chiéc | - Ban may: > 500 x 200 mm hanh/18 hoc sinh, sinh
& quang - Toc d6 truc chinh: 80 - 2000 vg/ phut vién.
- Cong suat déng co: > 1,2 kW
- B hién thi sb céc truc X/Y/Z ,
Mav phav dimne véi bé , - Hanh trinh X/Y/Z: > 250/200/250 mm 03 chiéc/phong thuc
" ér}llt%i s}é & ' Chiéc | - Ban may: > 500 x 200 mm hanh/18 hoc sinh, sinh
' - Toc d6 truc chinh: 60 —1800 vg/ phit vién.
- Cong suat déng co: > 1,2 kW
) - C6 md6 phong 3D 03 chiéc/phong thure
- | May phay CNC 3 truc Chi€c |- Hanh trinh truc X: > 300 mm hanh/18 hoc sinh, sinh

- Hanh trinh truc Y: > 200 mm

vién.




TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Hanh trir}h truc Z: > 250 mm
- C@ng suat déng co: > 5,0kW
- Téc do quay to1 da: > 8.000 rpm

May phay CNC 4 truc

Chiéc

- Hanh trinh truc X: > 180 mm

- Hanh trinh truc Y: > 120 mm

- Hanh trinh truc Z: > 200 mm

- Cong suét toi da dong co: > 0,5 kW
- Téc do quay toi da: 3.000 vg/phit

- Téc do xoay truc thu 4: > 5 vg/ phit

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.

May phay CNC 5 truc
(3+2 truc)

Chiéc

- C6 mo6 phong 3D

- Hanh trinh truc X: > 300 mm

- Hanh trinh truc Y: > 200 mm

- Hanh trinh truc Z: > 250 mm

- Cong suat dong co: > 5,0 kW

- Téc @6 quay toi da; > 8.000 rpm

- Toe dod quay truc thir 4 (truc A):> 20 rpm
- Toe dod quay truc thtt 5 (truc B):> 20 rpm

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.

May phay CNC 5 truc
dong thot

Chiéc

- Hanh trinh truc X: > 400mm

- Hanh trinh truc Y: > 250mm

- Hanh trinh truc Z: > 350mm

- Dai xoay goc xoay toi thiéu truc B: +/- 100 d
- Goc xoay truc C: n x 360 do

- Ban may: >350x350 mm

- Dai toc do toi thieu: 50-8.000 vg/phit

- Cong suét déng co truc chinh: > 5,0 kW

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.




TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

10

Nhom May mai

May mai phang

Chiéc

- Hanh trinh theo chiéu doc ban may: > 300 mm
- Hanh trinh theo chiéu ngang ban may: 150 mm
- Kich thuéce ban tur: > 150 x 300 mm

- Téc do cua da mai: > 1200v g/phit

- Kich thuéc da mai: >180x12x30 mm

- Cong suat dong co: 0,75 HP

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.

Mady mai vO tam

Chiéc

Banh mai chu dong

- Dai dudng kinh mai toi thiéu : @1~ 10 mm

- Kich thude da mai (O.D. x W x 1.D.): @250 x 150
X ¥120 mm

- Téc do da mai: 1500 vg/ph

- Pong co da mai: >5 HP

Banh mai diéu chinh

- Kich thude banh mai (O.D. x width x [.D.): ©200
x 150 x @90 mm

- Toc d6 da mai: 10~250 r.p.m. (thay doi)

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.

M4y mai tron trong,
ngoai

Chiéc

- Khoang cach chong tam: > 500 mm

- Buong kinh phoi 16n nhat trén ban may: > @200
mm

- Tai trong phoi 16n nhat: > 50kg

- Kich thude da mai: > 9250 x 32 x @120 mm

- Téc do (loai day dai): 1500 vong/phit

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh
vién.

May mai dung cu cét

Chiéc

- Puong kinh quay trén ban may 1én nhat: > @250
mm

03 chiéc/phbng thuc
hanh/18 hoc sinh, sinh




TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- Kich thu6e ban may: > 100x350 mm vién.
- Téc do truc banh mai: > 2000 vong/phut
- Pong co truc banh mai: >1/2HP
|- Cong suat: 1.1 Kw 03 chiéc/phong thure
- | May mai hai da dung Chicc |- Toe @6: > 2000 vong/phut hanh/18 hoc sinh, sinh
- Puong kinh da mai: > 150 mm vién.
May mai dao phay X - Puong kinh mai toi thiéu: > @3 mm O% chlec/phong thu’g
- . Chiéc . 1 , o hanh/18 hoc sinh, sinh
ngon - Goc trude ludi dao: 30 ~ 180 .
vién.
11 | Nhom may cat
Hanh trinh truc XY, Z: > 250 x 200 x 200mm
, , Hanh trinh tryc U x V: > 40x40 mm 03 chiéc/phong thuce
- | May cat day CNC Chiéc | Khoi lwong phoi to1 da: > 200 kg hanh/18 hoc sinh, sinh
Kich thude ban may: > 250x250 mm vién.
Goc cat con: > £ 15°/200mm
N N - Hélr}h trinh X, Y, Z >250x 200 x 250mm 03 chido/ohone thu
May ban 18 (ban 15 cho .+ .| - Khoi lugng phéi toi da: > 150kg ‘ phong thue
- . an Chiéc A A Looa hanh/18 hoc sinh, sinh
may cat day) - Chiéu sau khoan t61 da: > 150mm vidn
- Cong suat tiéu thu toi da: > 3,0kVA '
Kich thude chay truc X,Y,Z: > 200 x 200 x 200 mm A .
MAv eia cone xun , Kich thuée b? > 350 x 250 03 chiéc/phong thuce
12 | /Y g1a GOl Xuns Chiée | Sich thuoe ban may: = 500 X 25U mm hanh/18 hoc sinh, sinh

dién EDM

Khoi hrong phoi 16n nhat: > 300kg
Kich thuéce phoi 16n nhat: >500 x 350 x 200 mm

vién.




TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

13

Thiét bi Bao tri dién
trong day chuyén san
xuat

Pép ung t6i thiéu cac chirc nang chinh sau:

Poc va vé& so db dién va so dd lép rap;

Cai dat thong s6 cua truc chinh, truc dan tién, hé
thong va drive servo;

Sao luu dit li€u 8. Van hanh chirc nang co ban cua
truc chinh, truc dan tién, hé théng dao, mo6 dun boi
tron va lam mat;

Chan doan 16i va bao tri may cong cu NC; Phat hién
dd chinh xac hinh hoc cua may cong cu NC.

03 bo/phong thuc
hanh/18 hoc sinh, sinh
vién.

14

B0 thiét bi Bao tri thiét
bi co khi diéu khién
s0, Tién CNC

Téi tiéu bao g6m b6 diéu khién dién, bo dao tao lép
dat dién, may tién CNC san xuat dinh huéng
nghiéng va thanh phan chirc nang trugt chéo va
cong cu do luong.

03 bo/phong thuc
hanh/18 hoc sinh, sinh
vién.

15

B6 dao tao may tién
CNC

Pép ung t6i thiéu cac chirc nang chinh sau:

Poc va vé& so db dién va so dd lép rap;

Cai dat thong s6 cua truc chinh, truc dan tién, hé
thong va drive servo;

Sao luu dir liéu

Van hanh chirc nang co ban cua truc chinh, truc dan
tién, hé théng dao, mo dun boi tron va lam mat;
Chan doan 16i va bao tri may cong cu NC; Phat hién
dd chinh xac hinh hoc cua may cong cu NC.

03 bd/phong thuc
hanh/18 hoc sinh, sinh
vién.




TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
Dép ung toi th@éu cac chure nang chinh sau:
Poc va vé so dérdién va so do lap rap; o
Cg‘li dat thong so6 cua truc chinh, truc dan tién, hé
B0 thiét b1 bao tri thiét thong va drive servo; 03 bo/phong thuc
16 | b1 co khi diéu khién Bo6 Sao luu dir liéu N hanh/18 hoc sinh, sinh
s0, Phay CNC ngm hanh ghﬁ’c nang co ban cua truc chinh, truc dan | vién.
tién,q hé théng dao, mo6 dun boi tron va lam mat;
Chan doan 161 va bao tri may cong cu NC; Phat
hién d6 chinh xac hinh hoc cua may céng cu NC.
|- Cong suat: (0,17 +2)kW 01 chiéc/phong thure
17 | May mai sua dao phay | Chiéc |- Tde do <3600 (v/p) hanh/18 hoc sinh, sinh
- Buong kinh d4 (100 + 200)mm vién.
18 | Nhom May nén khi
, 01 chiéc/phong thue
- | May nén khi Chiéc hanh/18 hoc sinh, sinh
vién.
s , , - Luu lwong khi >1,0 m3/phut 01 chiéc/phong thure
- 11}/[ agﬁg%fhl True Vit Chiéc |- Ap suét lam viéc 6~10 Bar hanh/18 hoc sinh, sinh
& - Cong suat déng co: > 5 HP vién.
, . 01 chiéc/phong thure
. . - > ;
19 | Méy Sy Khi Gas Chide |~ Lww luong khi: 22,0 m3/min hanh/18 hoo sinh, sinh

- Ap suét viéc toi da >8 Bar

vién.




TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
, - Luu luong khi > 2 m3/phit 01 chiéc/phong thure
20 | Bo loc khi tho Chiéc - Ap sgét lam viéc to1 da: > 10Bar hanh/18 hoc sinh, sinh
- Do day ludi loc: <1 micron vién.
, - Luu luwong khi: 2.0 m3/phat 01 chiéc/phong thure
21 | B0 loc khi tinh Chiéc - Ap sgét lam viéc to1 da:> 10 Bar hanh/18 hoc sinh, sinh
- Do day ludi loc: <0.02 micron vién.
, - Dung tich: > 500 1 01 chiéc/phong thure
22 | Binh chwra khi nén Chiéc |- Ap su@t thiét ke> 10 Bar hanh/18 hoc sinh, sinh
- Ap suat lam viéc: 6~ 8,5 Bar vién.
) , 03 chiéc/phbng thuc
23 | E to may phay Chiec | C6 d0o mo <2170mm hanh/18 hoc sinh, sinh
vién.
, , , 03 chiéc/phong thure
24 | Mam cap 4 chau Chiéc | Phu hop vdi thong s6 ky thuat cua may hanh/18 hoc sinh, sinh
vién.
, , 03 chiéc/phbng thuc
25 | Mam cap 3 chau Chiéc | Duong kinh: (300+1700)mm hanh/18 hoc sinh, sinh
vién.
, 03 chiéc/phong thure
26 | Mam cap hoa Chiéc | Buong kinh mam cap (300+1700)mm hanh/18 hoc sinh, sinh
vién.
, , 03 chiéc/phbng thuc
27 | Toc kep Chiéc | buong kinh kep (30+60)mm, dam bao d6 cung hanh/18 hoc sinh, sinh

vién.




TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
e A £ 03 chiéc/phong thure
28 | Ddu gamiidoatylya | Chiée | DuOiconmoocsos, 4, 17.... hanh/18 hoc sinh, sinh
- BPuong kinh doa <70 mm A
vién.
— P - 03 chiéc/phong thure
Mo1 bd bao gom: DPam bao d6 cung, phi hop voi may hanh/18 hoc sinh, sinh
- | Ke 60° Chiéc vién.
- | Ke90° Chiéc
Ke o4 ohoi trén ban , 18 chiéc/phong thuc
30 daog P Chiéc | Dam bao do ctmg, phi hop véi may hanh/18 hoc sinh, sinh
vién.
31 | Luy nét Bo
Mbi bd bao gdom: o X 03 bo/phong thu’c .
— — Trang bi cong nghé theo may hanh/18 hoc sinh, sinh
- | Luy nét ¢6 dinh Chiéc vién.
- | Luy nét di dong Chiéc
32 | Mili chéng tAm Bo
Mai bd bao g6m ‘ )
| M tam cb dinh Chie DAu do curAlg,qdung gbe do, phu hop véi thdong s6 03 bq/phoqg th‘-];’f hanh/18
: cong nghé cua may hoc sinh, sinh vién.
- | M1 tam quay Chiec
- | Miii tam dau tron Chiéc




TT Chiing loai Dglllth! Yéu cAu ky thudt co ban S6 lwong
33 | Ao con Bo Loai ¢6n mooc sb 2,3,4,17,... S?égo/phong thyrc hanh/18 hoc sinh, sinh
34 | Dudng ga dao ren Bo
Mai bd bao g6m
| Dudng ga dao ren tam Chiée
giac Pam bao d6 chinh x4c, ding goc 6 Oibo/phong thwc hanh/18 hoc sinh, sinh
_ | Dudng ga dao ren hé Chie vien.
Anh
| Dudng ga dao ren Chie
thang
35 | Pau phan do B
Mai bd bao g6m
- | PAu chia do Chiéc
- | Piachiadd Bo . . .
— Coéng nghé phu hop vé1 may phay 03 bo/phong thuc hanh/18 hoc sinh, sinh
- | Mam cap Chi€c | yan ning vién.
- | Téc kep Chiéc
- | Pau chong tAm Chiéc
_ | B6 banh rang, cﬁq lp B6
banh rang thay thé ‘
36 | Thudce con Chiéc Trang bi cong nghé theo may 03 chicc/phong thye hanh/18 hoc sinh,

sinh vién.
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TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
37 | Mam quay Chie Tlrl'eo trleu chuan, cong nghé phu hop 03 chlgAc/phong thuc hanh/18 hoc sinh,
vO1 may sinh vién.
38 | Vau kep Bo
Mai bd bao g6m 7
R 2 Theo ti€u chuan, kich thudc phu 03 bo/phong thuc hanh/18 hoc sinh, sinh
- | Vaukep Chiéc e ) NPV A
: hop véi may, dam bao do cirng vién.
- | Bulong, dai 6c¢ kep Bo
- | Con do1 Chiéc
39 Gl‘a' can bang tinh da Chiée | Dam bio d6 chinh xac 03 chlgAc/phong thuc hanh/18 hoc sinh,
mai sinh vién.
Do g kiém tra sai s0 , , 03 chibe/phong thyc hanh/18 hoc sinh
40 | hinh dang hinh hocva | Chiéc | D6 chinh x4c cip 3 6 > cieaphong th : °
o sinh vién.
V1 tr1 tuong quan
41 Dung cu co khi cam B6 03 bo/phong thuc hanh/18 hoc sinh, sinh
tay ' vién.
Mai bd bao g6m
- | Cua tay Chiéc | Kich thude (200+300) mm
- | Duc bang Chiéc | Chiéu dai (1170+200) mm
- | Duc nhon Chiéc | Chiéu dai (1170+200) mm
- | Dtia ban nguyét Chiéc

81
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TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- | Dua chir nhat Chiéc
- | Diia tam giac Chiéc
42 | Dao gia cong rang Bo
Mai bd bao g6m
- | Dao phay dia mo-dun Chiéc
— Miii dao hop kim ctng, thép gio; A . : :
_ | Dao phay ngon mé Chiéc | than dao dam bao do cing, mo dun O?Abo/phong thye hanh/18 hoc sinh, sinh
dun M <10 vién.
- | Dao phay lan rang Chiéc
- | Dao xoc rang Chiéc
- | Dao phay truc vit Chiéc
43 | Dung cu do co khi Bo 03 bo/phong thuc hanh/18 hoc sinh, sinh
Moi bd bao gobm vién.
- | Thuée cip co B6 - Pham vi do: <300 mm
P ' - B0 chinh xac: <0,1mm
o LA L A . X - Pham vi do: (0 - 300)mm
- | Thudéce cap hién thi s Chiéc - P chinh xéc: 0,01 mm
_ | Thude do goc van Chiéc | Goc do 16m nhat 360°

nang

61
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TT Chiing loai Dg:hVi Yéu ciu k§ thuit co bin S6 lwgng
- | Thuée 14 Chiéc | Pham vi do:(0 , 1700)mm
- | Thude do chiéu sau Chiéc |~ g%aglﬁhdiégo ! 5};;?%?1
- | Thuéce do cao Chiéc | lf))héag}ll;ghdiégo I (4)1,1)71(;)?:;
- | Panme do ren Chiéc | Pham vi do:(0 + 1170)mm
- Pham vi do: (0, 217)mm,
- | Panme do rang Bo (217,170)mm;
- D6 chinh xac: £ 0,01lmm
- | Panme do ngoai B6 _1 5 él)aélnnzi (?350 ] 12 ;)errrllm’ (217,
- | Pan me do trong Bo6 - D6 chinh xac: £ 0,01lmm
- | Com pa do ngoai Chiéc | D6 m¢ (0+100) mm
- | Com pa do trong Chiéc | D6 mé < 70mm
- | Com pa vanh Chiéc | D6 m¢ (0+100) mm
- | Calip truc Bo6 Pham vi kiém tra <70 mm
- | Calip 16 Bo Pham vi kiém tra <70 mm 03 bo/phong thuc hanh/18 hoc sinh, sinh
- | Calip con BO | Pu b, dam bao do dugc theo tidu vien.
- | Calip ren B chuan cap 2
- | Dudng kiém tra ren Bo6 Loai thong dung trén thi trrong

e
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TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
- | Eke Bé6 Loai: 300,4170 , 600, 900 , 120°. ..
b g | o |homee 0 lomn
. . N - Pham vi1 do: (30,80)mm
- | Dong hd so do 16 Bo
- D6 chinh xac: £ 0,01 mm
- | Mau so @6 nham Bo6 Theo Tiéu chuan Viét Nam
- | Can mau Bo Do chinh xac cép 2
" hMo?: Egllfglé(;éc khoi hinh B
Mai bd bao g6m
- | Khéi try Chiéc
- Khéi hop Chié:C Céc mit cét diroc son mau phan biét Sfégé/ph‘ong thuc hanh/18 hoc sinh, sinh
- | Khéi non Chiec
- | Khdi nén cut Chiéc
- | Khdi cau Chiéc
- | Khdi lang try tam giac Chiéc
45 {\/{Eelrllir_ﬁihnelré;ih%l;ép ren Bo Céc mit ¢t durge son mau phén biét Sfégé/phOng thuc hanh/18 hoc sinh, sinh
Mai bd bao g6m
- | Méi ghép ren Bo

I¢
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TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- | Méi ghép then Bo
- | Méi ghép then hoa Bo
46 Mo hlph C'flc tr?p, 0 Bo
truc va khép ndi
Mai bd bao g6m
- | Truc Chibe 03 bo/phong thuc hanh/18 hoc sinh, sinh
: vién.
- | O truot Chi€c | Thay 15 duoc cac chi tiét bén trong,
- 1O1an Chiéc | cac mdt cat dugc son mau phéan biét
- | Khop ndi B
47 | Do ga Bo
Mai bd bao gém:
- | Db ga trén may tién B
| Db o4 tren mav oh B4 bu chung loai trén cac may, theo 03 bo/phong thuc hanh/18 hoc sinh, sinh
? ga lren may phay 0 tiéu chuan Viét Nam vién.
- | Do ga trén may bao Bo
- | Db ga trén may doa Bo
- | D6 gakiém tra Bo
48 | Dung cu vach dau B6 | Bam bao d6 cirmg dé tao dau trén bé | 03 bo/phong thue hanh/18 hoc sinh, sinh
M&i b6 bao gbm: mat chi tict vién.
- | M1 vach Chiéc

C
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TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- | ba1 vach Chiéc
- | Mili chdm dau Chiéc
49 Bo6 du,ngk cu stra chira Bo
co khi cam tay
Mai bd bao gém:
- | B6clé(6,36) B6
- | Bo clé luc giac (3,16) Bo6
Tudc no vit dong 4 Chid Pay du ding chung loai, dam bao | 03 bo/phong thue hanh/18 hoc sinh, sinh
" | chau 1€ | cung vitng vién.
- | Tube no vit déng det Chiéc
- | Kim bang Chiéc
- | Kim th&o phanh trong Chiéc
- | Kim thao phanh ngoai Chiéc
B6 Dao tao Ky thuat N . : :
' ' o h/18 h h, sinh
50 | Do luong va chuin BG O}Abo/phong thuc hanh/ oc sinh, sin
o vién.
doan may

Mai bd bao gém:

19
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TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- Khéi co sd cho do luong, diéu
. . khién va thiét bi thi nghiém
Khéi thiét bj va cac b X Lo ) T e
- . Bo - Khoi thuc hanh chuan doan hu
thlIC hanh ) \ c 1A , AL A
hong vong bi, 1&ch khdp, mat can
bang truc quay, canh quat. ..
Phan mém dao tao va + Do va thu thap xi ly dir lidu
- | hé thong thu thap dir Bo + Do ludong dong hoc va phan tich
liéu rung dong . . . .
+ Mo hinh hda cac mo hinh bai hoc
+ Hién thi cac tin hiéu do dang
waveform véi tat ca cac tin hiéu va
in mé ap - FFT (doi voi tin hié do L
Phan H,lem. Ehu th aIA) n (,dOI Ym UI} ,lel,l rugAg ong) 01 bo/phong thuwrc hanh/18 hoc sinh, sinh
- | xu ly tin hi€u va can Bo + Chirc ning xir 1y tin hiéu: vien
bang dong Envelope, filter, trimmer '

+ Chtrc nang dua ra canh bao cac
gia tr1 do luong theo ISO hoac theo
gia tr1 dugce car dat

104

020T-6-10 AB3N/6LT+8LT 9S/0VE DNOD

iV



TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
Module diéu khién va giao dién PC
Module do lwong va thu thap dir
Bb do luone xit 1V tin liéu cho tin hiéu IEPE, dién ap va
i ehdt e o ps | dong dién; tin higu nhiét do; tin higu
Gf InduD AQ &gC ‘ xung, tan so, toc dé Module do
lwong yél thu thap dir liéu cho tin
hiéu cau djén tré, cam bién vi tri &
dich chuyén
+ Cam bién gia toc 1 phuong; do
- | Go6i sensors / cam bién Goi | toc do vong quay; do dich chuyén
+ Cam bién luc; cam bién 4m thanh
Nhém phan mém thiét
51 X
ké
i %)h?lrll érr?f)r;ntgae; k(e:h3OD Licence Ban quyén ,dﬁy du cac tinh nang cua | 18 Licence/phong thuwe hanh/18 hoc sinh,
dgo t20 & nha san xuat sinh vién.
Phan mém 14p trinh \ A A a. g \ . . . .
- | CAM Post (Tumn, Mill, | Licence Ban quyén day du cdc tinh nang cua | 18 Licence/phong thwe hanh/18 hoc sinh,
Multi axis) ’ ’ nha san xuat sinh vién.
Phan mém 14p trinh
_ | CAD/CAM Education Licence Ban quyén day du cac tinh nang cua | 18 Licence/phong thuc hanh/18 hoc sinh,

+ Post (Turn, Mill,
Multi axis)

nha san xuat

sinh vién.

Y4
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TT Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
Hé théng phan mém , A aA x4 < , : . . :
L A : Ban quyén day du cac tinh nang cua | 18 Licence/phong thuc hanh/18 hoc sinh,
- | m6 phong gia cong Licence . X . A
nha san xuat sinh vién.
CNC
May tinh tram va man Core 17 tré 1én N . . .
52 | hinh chuyén xir Iy dé B6  |Ram 16GB tr& lén iféﬁo/ phong thuc hanh/18 hoc sinh, sinh
hoa Card do hoa 2G tro 1én '
May quét 3D ‘
- May quét linh hoat, cam tay, tu
dong ghép dir liéu quét
. . < T A - C6 chuc nang xtur ly da nhi€m
May quét 3D va Phan A ' AT . : :
53 | médm hd tro thidt ké Bo Loai c6 mau 01 bo/phong thuwrc hanh/18 hoc sinh, sinh

nguoc

-Phan mém thiét ké nguoc cho phép
chuyén doi dinh dang tap tin bao
gdm: SolidWorks,Creo, NX,
Inventor, AutoCAD, CATIA va
nhitng phan mém khac.

vién.
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

54

May in 3D

Chiéc

- Khong can diéu chinh

- C6 thé in mue 1én trén 45 °

- Polyme duoc sir dung tao ra cac
thanh phan ciing phu hop véi cac
ung dung thuce té

- Pinh dang dau vao STL (dugc
cong nhan boi hau hét cac hé théng
CAD)

- C6 phan mém cung cap ché do
xem 3D cua lénh in

- Cim va in: Thay dau in don gian
va khong can diéu chinh lai

01 chiéc/phong thire hanh/18 hoc sinh,

sinh vién.

55

May scan 3D

Chiéc

- Co thé quét hau hét cac mau truc
tiép ma khong can phai chuan bi vi
tinh nang nhan dang hinh dang vat
thé tu dong. May quét 3D nay ciing
c6 the str dung gidy dan diém dé
ban quét cac bé mat phang nhat.
Ngudn sang: an toan cho mét nguoi
- Phan mém ban quyén dong bo

01 chiéc/phong thire hanh/18 hoc sinh,

sinh vién.

LT
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TT Chiing loai Dglllth! Yéu cAu ky thudt co ban S6 lwong
- Chiéu dai 1am viéc: 500 mm
- Hanh trinh ngang t6i da: 500 mm
- Hanh trinh doc t6i da: 320 mm
. - Ban I3 1€¢:440x360 A y ; :
56 | May bao Chiéc 211'1A aﬁi VIGCW X mm O‘l chlgAc/phong thuc hanh/18 hoc sinh,
- Chiéu r6ng cuia T-slot: 18 mm sinh vién.
- Hanh trinh dau cong cy: 120 mm
- Goc xoay cua dau cong cu: + 60°
- Bong co truc chinh: 3 KW
57 May thir kéo, nén van Chiée | Luc 300 kN O‘l chlgAc/phong thue hanh/18 hoc sinh,
nang sinh vién.
53 May so1 t0 chure kim Bo Do phéng dai > 1170 1 An O}Abo/phong thue hanh/18 hoc sinh, sinh
loai vién.
. . . -Co At < 7k : & . . .
59 | Lo nhiét luyén dién tré | Chide ong suat < 7kW 01 chiéc/phong thwe hanh/18 hoc sinh,

- Dung tich <0,17m3

sinh vién.

UY BAN NHAN DAN THANH PHO
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Phu luc 2

TIEU CHUAN, PINH MUC SU DUNG MAY MOC,

THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHi MINH
NGANH/NGHE: KY THUAT MAY LANH VA PIEU HOA KHONG KHI
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

Don vi

TT Chiing loai tinh Yéu ciu k§ thuit co bin S6 luwgng

- Cong suat SHP +~ 7HP

1. | May nén 2 cép Chiée |~ D{en ap dinh muc: 3pha-3 SOV O‘l chlgAc/phong thwe hanh/18 hoc sinh,
- Lap trén khung c6 banh xe di sinh vién.
chuyén
- Cong suat 15HP + 25HP

2. | May nén truc vit (2 truc) Chiée | D{en ap dinh muc: 3pha-3 SOY O‘l chlgAc/phong thwe hanh/18 hoc sinh,
- Lap trén khung c6 banh xe di sinh vién.
chuyén
- Cong suat 15HP + 25HP

3 May nén truc vit (1 truc 2 Chiée |~ bién ap dinh mirc: 3pha-380V 01 chiéc/phbng thuc hanh/18 hoc sinh,

~ | canh) - Lap trén khung ¢6 banh xe di sinh vién.

chuyén
- Cong suat 3HP + SHP VT ‘ ,

4. | My nén piston kin Chiéc |- Pien p dinh mitc: 3pha-380V 01 chiéc/phong thwe hanh/18 hoc sinh,

- Liap trén khung c6 banh xe di

sinh vién.

6C
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

chuyén
V6 may nén dugc cit bo 1/2

May nén piston ho

Chiéc

Cong suat 3HP + SHP

bién ap dinh mirc: 3pha-380V

Lég trén khung c6 banh xe di
chuyén

Cé dong co kéo

01 chiéc/phong thuc hanh/18 hoc sinh,
sinh vién.

May nén piston ban kin

Chiéc

Cong suat 3HP + SHP

bién ap dinh mirc: 3pha-380V

Lég trén khung c6 banh xe di
chuyén

01 chiéc/phong thuc hanh/18 hoc sinh,
sinh vién.

May nén rotor lan

Chiéc

- Cong suat 3HP + SHP

- Dién 4p dinh mirc: 3pha-380V
- Lég trén khung c6 banh xe di
chuyén

V6 may nén dugc cit bo 1/2

01 chiéc/phong thuc hanh/18 hoc sinh,
sinh vién.

May nén rotor xoan 0c

Chiéc

Cong suat 3HP + SHP

bién ap dinh mirc: 3pha-380V

Lég trén khung c6 banh xe di
chuyén

- Vo may nén dugce cat bo 1/2

01 chiéc/phong thuc hanh/18 hoc sinh,
sinh vién.

Thiét bi trao d6i nhiét
Alfa-laval

Thiét bi

- Chiu ap: 25bar

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

0¢
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
- Chiéu nhiét: 180°C
- Kiéu két noi: bich, kep dng, ric co,
ong ren
- Dan ngung tu lam mat khong khi
D fu oidi nhict do6i luu tu nhién, ndng suat giai
an ngung i glai e .. | nhiét:2250BTU/h 01 thiét bi/phong thuc hanh/18 hoc
10. | bang khong khi do1 luu tu | Thiét b D3 I + khone khi sinh. sinh vién
nhién va cuong birc - Din ngung tw lam mét khong khi | sinh, -
do1 Iuu cudng bire, nang suat giai
nhiét: 2250BTU/h, quat 1 pha - 220V
Binh ngung tu giai nhiét - VBmh neung ongAYo ham ngang, 02 chiéc/phong thue hanh/18 hoc sinh,
11. bine nude Chiéc |nang suat giai nhiét: nang suat giai sinh vidn
8 nhidt 50000 - 90000BTU/h |
- Dan bay hoi 1am lanh khong khi d6i
lru tw nhién, ndng suat giai nhiét:
Dan bay hoi lam lanh A 2250BTU/h 01 bo/phong thuc hanh/18 hoc sinh,
12. R , Chiéc . o . | n
khong khi - Dan bay hoi lam lanh khong khi d6i | sinh vién.
lru tw nhién, ndng suat giai nhiét:
2250BTU/h, quat 1 pha - 220V
Thiét bi hoi lam lanh cht | . .. | Dithbayhol ong vonam ngang, |3 yiecihono thye hanh/18 hoc sinh,
13. Chiéc |nang suat giai nhiét: nang suat giai

long

nhiét 50000 - 90000BTU/h

sinh vién.

1€
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

14.

Van tiét luu

Thiét bi

Van tiét lvu can bang trong TX
Van tiét luu can bang ngoai TEX
Kim van s6 0,1,2,3.4

Van tiét luu tay

Van tiét luu tich hop ICF

Van tiét lru dién tie 12VDC

03 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

15.

Thiét bi phu

Thiét bi

Van dién tir: 220VAC, 3/8-1/2in
Ong giam rung: 5/8-1/2in

Binh chtra cao ap: 4 lit

- Binh tach dau hoi dau ty dong;
duong ong 5/8-1/2in

- Binh tach long: duong ong 5/8-
1/2in

- Mt gas: duong Ong 5/8-1/2in

- Van chan: duong ong 5/8-1/2in
- Binh trung gian ¢6 6ng trao doi
nhiét: 5-20 lit

- Ong hoi nhiét: duong 6ng 5/8-1/2in

- Phao dau: duong ong 1/2-3/2in
- Thap giai nhiét: in/out = 50mm,

lrong nurde lam mat 200-300 lit, dong

co quat 380V

03 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

16.

Cum AHU unit

Chiéc

- Nang suat lanh: 10 - 20Kw

01 chiéc/phong thire hanh/18 hoc sinh,

43
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Quat ly tam 3pha - 380v
- Luu luwgng g16 800-10001it/s

sinh vién.

17.

Cum FCU unit

Chiéc

- Nang suét lanh: 10 - 15Kw
- Quat ly tam Ipha - 220v
- Luu luong gié 100-2001it/s

01 chiéc/phong thire hanh/18 hoc sinh,
sinh vién.

18.

Moé h}nh hé théng lanh
hai cap

- Cong suat hé thong 3-5HP

- Dién ap dinh mirc 220 - 380V

- Nhiét d6 bay hoi (-30 - - 45)°C

- Loai gas st dung: R404A

- M6 hinh sﬁ’, dung chy trinh bigh
trung gian ¢6 Ong trao doi nhiét 2 lan
tiét luvu lam mat hoan toan.

- H¢ théng nhiét dan trai truc quan

- Hé thong dién dan trai co cac thict
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- M6 hinh bo tri trén khung ¢ banh
xe di chuyén.

01 bo/phong thuc hanh/18 hoc sinh,
sinh vién.
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19.

Hé thér}g lanh str dung
moi1 chat CO,

- Cong suat hé thong 3-5HP

- Dién ap dinh mirc 220 - 380V

- Nhiét d6 bay hoi (-30 - - 60)°C

- Loai gas st dung: CO,

- H¢ théng nhiét dan trai truc quan

- Hé théng bo tri trén khung ¢6 banh
xe di chuyén.

01 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

20.

Mo hinh hé théng lanh
ghép tang

Thiét bi

- Cong suat hé thong 3-5HP

- Dién ap dinh mirc 220 - 380V

- Nhiét d6 bay hoi (-30 - - 50)°C

- Loai gas str dung: R134a/R404A/
R600a

- H¢ théng nhiét dan trai truc quan

- Hé thong dién dan trai co cac thiét
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- M6 hinh Wbé tri trén khung c6 banh
xe di chuyén.

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

21.

M5 hinh hé thong thiét bi
kiém soat va diéu khién
tu dong qua mang
internet, dién thoai, co
thé dung cho cac cum hé
thong lanh cong nghiép

- Bao g6m bo két ndi internet, giam
sat diéu khién trung tam, bo kiém soat
va diéu khién nhiét do, ap suat, o am
- Bao gdm bd do co ban va cac bai
hoc dudi dang da phuwong tién

- Trung tAm diéu khién qua may tinh

01 bo/phong thuc hanh/18 hoc sinh,
sinh vién
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nhu: lanh chan khong ban.
thiang hoa, bang chuyén
lanh IQF, trung tdm lanh
dat san, ti dong tiép
xUc...
- Cong suat khodi ngoai: 10-20HP
- S6 lugng khoi trong va ngoai: toi
da 5 khoi
- Dién 4p dinh mirc 3 Pha- 380V
- Tong cong suat khdi trong; 10-
15HP
5y |HE thong diéu hoa khong Bs |- Loai gas si dung: R22/R404A 01 bo/phong thye hanh/18 hoc sinh,

khi trung tdam VRF

- Hé théng st dung thiét bi diéu
khién khong day va co day.

- Piéu khién giam sat bang bd giam
sat trung tam két ndi duoc internet.

- Heé thong dwoc 14p dat bang cac con
ndi, khoi trong duoc lép trén hé théng
treo

sinh vién.
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23.

M5 hinh hé théng bom

nhiét

Thiét bi

- Cong suit hé théng 7.5KV

- bién ap dinh mirc 380V

- Nhiét do khong khi ché do6 1am lanh
(10 -20)°C

- Nhiét do khong khi ché do suéi Am
(25 -35)°C

- Nhiét d6 nude sinh hoat (40 - 60)°C
- Loai gas str dung: R22/R410A

- H¢ théng nhiét dan trai truc quan

- Hé thong dién dan trai co céc thict
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- Mo hinh Wbé tri trén khung c6 banh
xe di chuyén.

- Bé chtra nudc 1am bang thép khong
11 ¢6 boc cach nhiét

03 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

24.

M5 hinh hé théng diéu
hoa khong khi 6 t6 1 dan

lanh

Thiét bi

- Cong suat dong co dién kéo may
nén 2-5HP

- Iéc do dong co thay doi duoc va cod
hién thi toc d§ dong co.

- Dién 4p dinh mirc 3 pha - 380V

- Nhiét d6 khong khi ché @6 1am lanh
(10 -20)°C

- Loai gas st dung: R134a

03 thiét bi/phong thwe hanh/18 hoc
sinh, sinh vién.
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- Hé théng nhiét dan trai truc quan

- Hé théng dién dan trai co cac thiét
bi bao vé diéu khién: nhiét do, ap suét
va cac thiét bi déng cit.

- Bang diéu khién bao gdm céac chic
nang: lam lanh, chay quat, phan phoi
khong hi, phdi tron khong khi, toc do
quat,...

- Mo hinh bd tri trén khung cé banh
xe di chuyén.

25.

M5 hinh hé théng diéu
hoa khong khi 6 t6 2 dan
lanh

Thiét bi

- Cong suat dong co dién kéo may
nén 2-5HP

- Iéc do dong co thay doi duoc va cod
hién thi toc d§ dong co.

- Dién ap dinh muc 3 pha - 380V

- Mo hinh g6m ¢6 2 dan lanh

- Nhiét d6 khong khi ché @6 1am lanh
(10 -20)°C

- Loai gas st dung: R134a

- Hé théng nhiét dan trai truc quan

- Hé thong dién dan trai co cac thict
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- Bang diéu khién bao gdm céc chure
nang: lam lanh, chay quat, phan phoi

03 thiét bi/phong thwe hanh/18 hoc
sinh, sinh vién.
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TT Chiing loai D;’:hvz Yéu ciu k§ thuit co ban S§ Iwgng
khong hi, phdi tron khong khi, toc do
quat,...
- M6 hinh bo tri trén khung ¢ banh
xe di chuyén.
- Cong suat hé thong 3-5HP
- Dién ap dinh mirc 220 - 380V
- Nhiét d6 bay hoi (-10 - - 20)°C
- Loai gas str dung: R22/R404A
- H¢ théng nhiét dan trai truc quan )

26. | M6 hinh kho lanh Thiét bi | - Hé théng dién dan trai c6 cac thiét |01 thiét bi/phong thre hanh/18 hoc
| | | bi bao vé didu khién: nhiét do, 4p sudt | Sinh, sinh vién.

va cac thiét bi dong cat.
- M6 hinh bo tri trén khung ¢ banh
xe di chuyén.
- Buéng lanh str dung cac tAm panel
tiéu chuan
- Nang suat lanh: 90000BTU/h-10HP
- Dién ap dinh mirc: 380V

27 May diéu hoa khong khi Thidt bi | - Loai gas sir dung: R32/R410A 0‘1 thiét bi/phbng thuc hanh/18 hoc

" | chinh xac |- May du’Q*Cq 1ap trén khung c6 bém,h sinh, sinh vién.

xe di (,:huyén.‘ Kh@i ngoai va khoi
trong két no1 bang 6ng dong dan gas.

»g | MO hinh san xuat nuéc Thidt bi |~ Cong suat hé théng 3-5HP 01 thiét bi/phong thie hanh/18 hoc

da tinh khiét

sinh, sinh vién.
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- Dién ap dinh mirc 220 - 380V

- Nhiét d6 bay hoi (-5 - - 20)°C

- Loai gas str dung: R22/R404A

- H¢ théng nhiét dan trai truc quan

- Hé thong dién dan trai co cac thict
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- Ning suat: 1 tan/ ngay

- M6 hinh bo tri trén khung c6 banh
xe di chuyén. Xa da bang gas néng.

- Ham chitra nuwdc da lam bang thép
khong 1i.

- Co b0 loc nude truedge khi lam da.
Nuéce lam da duoc bom tuan hoan

29.

Hé thong diéu hoa khong
khi trung tam water
chiller

Coéng suat cum chiller 20-30tons
Dién ap dinh muwre: 3 pha-380V

S6 lwong FCU: 2-4 chiéc

S6 lwong AHU: 1 chiée

Nhiét do nude vao/ ra binh bay hot:
12/7

- Loai gas st dung: R22/R134a

- Hé thépg dién co cac thiét b1 bao vé
diéy khién: nhiét dd, ap suat va cac
thiét b1 dong cat.

01 bo/phong thuc hanh/18 hoc sinh,

sinh vién.
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- Hé théng co bd diéu khién giam sat
trung tam.

30.

Hé thong say thang hoa
(DS-9)

Thiét bi

- Cong suat hé thong 7-10HP

- Dién 4p dinh mirc 3 pha - 380V

- Nhiét d6 cap dong (-30 - - 35)°C

- Loai gas str dung: R22/R404A

- Nhiét do say <50°C

- Ap suét qua trinh sdy: chan khong

- Hé thér}g dién co cac thiét b1 bao vé
diéy khién: nhiét dd, ap suat va cac
thiét b1 dong cat.

- Buong siy bang thép khong 1i, bén
trong co khay san pham

- Ning suat say: 20-30kg vat liéu/ mé
- H¢ théng co diéu khién, giam sat
bang man hinh cam trng

01 thiét bi/phong thwc hanh/18 hoc

sinh, sinh vién.

ov

020T-6-10 AB3N/6LT+8LT 9S/0VE DNOD

iV



TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

31.

Hé théng say lanh (bom
nhiét)

Thiét bi

- Cong suat hé thong 5-10HP

- Dién 4p dinh mirc 3 pha - 380V

- Nhiét d6 tach am (-5 dén+ 5)°C

- Loai gas str dung: R22/R404A

- Nhiét do say <60 °C

- Hé thépg dién co cac thiét b1 bao vé
diéy khién: nhiét dd, ap suat va cac
thiét b1 dong cat.

- Buong siy bang thép khoéng 1i, bén
trong c6 6 khay san pham

- Ning suat say: 20-30kg vat liéu/ mé
- H¢ théng co diéu khién, giam sat
bang man hinh cam trng

01 thiét bi/phong thwc hanh/18 hoc

sinh, sinh vién.

32.

Hé thong diéu hoa khong
khi trung tam chiller giai
nhiét bang khong khi

Coéng suat cum chiller 10-15tons
bién ap dinh mirc: 3 pha-380V

S6 lwong FCU: 2-4 chiéc

Nhiét d6 nude vao/ ra binh bay hoi:
12/7

- Loai gas st dung: R22/R134a

- Hé thépg dién cb cac thiét b1 bao vé
diéy khién: nhi,ét dd, ap suat va cac
thiét b1 dong cat.

- H¢ théng ¢o bo diéu khién giam sat
trung tam.

01 bo/phong thuc hanh/18 hoc sinh,

sinh vién.
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33.

M5 hinh hé thong cap
dong nhanh IQF

- Cong suat hé thong 7-10HP

- Dién 4p dinh mirc 3 pha - 380V

- Nhiét d6 bay hoi (-30 - - 40)°C

- Loai gas str dung: R22/R404A

- Hé thépg dién cb cac thiét b1 bao vé
diéy khién: nhi,ét dd, ap suat va cac
thiét b1 dong cat.

- Bang tai lam bépg them khoéng 1
chuyén dung, c6 téc do thay doi
duoc.

- Budn lanh lam bang thép khong ri
va boc cach nhiét tiéu chuan

- ,Hé théng lanh sir dung 1 may nén 2
cap

01 bo/phong thuc hanh/18 hoc sinh,

sinh vién.

34.

H¢ thong san xuat nudce
da vay

- Cong suat hé thong 5-10HP

- Dién ap dinh mirc 220 - 380V

- Loai gas str dung: R22/R404A

- Hé thépg dién co cac thiét b1 bao vé
diéy khién: nhiét dd, ap suat va cac
thiét b1 dong cat.

- M6 hinh bo tri trén khung c6 banh
xe di chuyén.

- Ham chitra nuwdc da lam bang thép
khong ri

01 bo/phong thuc hanh/18 hoc sinh,

sinh vién.
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35.

MO hinh thiét ké va lap
dat thiét b1 lanh

- Cong suat hé thong 0.5-2HP

- bién ap dinh mirc 220V

- C6 bd tri cac diém do cac thong sb
nhiét d9, ap suat

- Hé théng nhiét day du cac thiét bi
va dugc dan trai truc quan

- M6 hinh b6 tri trén khung c6 banh
xe di chuyén, c6 kém theo cac thiét bi
do cam tay can thiét, can, phu kién
14p dit, may tinh ...

- Phian mém dao tao: Mo hinh dao
tao hé théng lanh dung ga R134a
dudi dang da phuong tién, c6 kém
cac thiét bi do ao.

01 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

36.

Mo hinhrlép dat va stra
chira thi€t bi chinh trong
hé thong lanh

Thiét bi

Céc thiét bi trong hé thong co theé 1ap
dat, van hanh , dung cho muc tiéu sita
chira chocac hé théng khac nhau nhu:
Tu lam mat thue vat, ti dong, tu dong
soc, t lanh co cong suat diéu khién
bang khi néng, hé thong lanh véi bo
diéu khién khéi dong va ché dd mua
dong, hai ti lam lanh & cac nhiét do
khac nhau théng qua van diéu chinh
ap suat bay hoi

Cong suat; SHP

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.
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- Bién ap 220/380V, 50Hz

37.

M6 hinh may lanh trung
tam dat san

Thiét bi

- Nang suat lanh: 27000-
45000BTU/h

- Dién ap dinh mire: 220 - 380V

- Loai gas str dung: R22/R410A

- ‘Khéri ngoai va khot trong két noi
bang 6ng dong dan gas

- Thap giai nhiét bang nudc co quat
gi6 lam mat.

- Thiét bi bay hoi: dang 6ng c6 canh
tan nhiét, co trang bi quat gi6 lanh.

01 thiét bi/phong thwc hanh/18 hoc

sinh, sinh vién.

38.

M6 hinh thuc hanh hé
thong thong gi6 va diéu
hoa khong khi

Thiét bi

Quat, toc do diéu khién: 0...1500
vong/ phut.

- Dong khi toi da: 2500m>/h

- Cong suat dong co: 1.1kW

B0 say khi, 4 cap: 0-5-10-15-20kW:
+ B0 lam lanh (dan lanh truc tiép),
nang suat lam mat: 27kW

+ nang suit 1am mat danh dinh: Xép
xi 16.6kW & 7.2/32°C

+ Cong suat tiéu thyu: xap xi 7.4kW &
7.2/32°C

Moi chét lam lanh:

-R513A

03 thiét bi/phong thwc hanh/18 hoc

sinh, sinh vién.
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- khoi lwong lam day: 11,7kg

Kich thuéc va trong lwong:

LxWxH: 4000x850x1790mm; 520kg
Khoi lugng 731kg

Ngubdn cap: 400V, 50Hz, 3 pha

39.

M5 hinh tao 16i hé théng
lanh

Thiét bi

May nén khi:

- Cong suat 1am lanh: 1640W & -10 /
50°C

Gian ngung vdoi quat may: Luu
luong: 570m*/h

Gian bay hoi chuyén giao khu vuc:
- Budng lam lanh: 1.12m?

- Budng két dong: 1.88m?

B6 diéu khién khoi déng: 0.2...6bar
B6 diéu chinh ning suat; 0.2...6bar
Kich thuéc va trong lwong:

+ Dai x ¢dng x cao: 2200 x 770 x
1900 mm

+ Trong luong: xap xi 280 kg

03 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

40.

Mo hinh lanh co ban

Thiét bi

Dién ap 220V, 50Hz.

- Tai lam mat trong budng 1am lanh
thong qua bo dét nong.

- Binh ngung va dan bay ho1 ¢6 quat.

03 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.
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- Cong tac ap suat dé bao vé may nén.
- Man hinh twong tu cho ap suat,
nhiét man hinh k¥ thuét s6 va ngudn
dién.

- Moi chat lanh R134a, khong chtra
CFC.

41.

Mo hinh hé théng lanh
may da cong nghi¢p

Thiét bi

- Cong suat hé thong 3-5HP

- Dién 4p dinh mirc 220 / 380V

- Nhiét d6 bay hoi (-5 - - 20)°C

- Loai gas str dung: R22/R404A

- Hé théng nhiét dan trai truc quan

- Hé thong dién dan trai co cac thiét
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- Ning suat: 1 tan/ ngay

- M6 hinh Wbé tri trén khung c6 banh
xe di chuyén.

- Xa da bang gas nong

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

42.

Hé thong diéu hoa khong
khi Multi

- Nang suat lanh: 27000-
45000BTU/h

- Dién ap dinh mire: 220 - 380V
- Loai gas str dung: R32/R410A
- Khéi ngoai ¢6 4 - 8 van chan

01 bo/phong thuc hanh/18 hoc sinh,
sinh vién.
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- Khoi trong ¢o6 2 - 4 khoi

- May duoc lap trén khung c6 banh
xe di chuyén. Khéi ngoai va khoi
trong két ndi bang 6ng dong dan gas

43.

May diéu khong khi treo
tuong

- Ning suat lanh: 9000BTU/h

- bién ap dinh mire: 220 - 240V

- Loai gas str dung: R32/R410A

- May dugc l4p trén khung c6 banh
xe di chuyén. Kho1i ngoai va khoi
trong két no1 bang 6ng dong dan gas

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

44,

May diéu khong khi treo
tuong INVERTER

- Ning suat lanh: 9000BTU/h

- bién ap dinh mire: 220 - 240V

- Loai gas str dung: R32/R410A

- Coéng nghé: Inverter

- May dugc l4p trén khung c6 banh
xe di chuyén. Khoi ngoai va khoi
trong két no1 bang 6ng dong dan gas

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

45.

May diéu khong khi
Cassette

- Nang suat lanh: 18000-
27000BTU/h

- bién ap dinh mire: 220 - 240V

- Loai gas str dung: R32/R410A

- May dugc l4p trén khung c6 banh
xe di chuyén. Khoi ngoai va khoi
trong két no1 bang 6ng dong dan gas

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.
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46.

May diéu khéng khi dat
san (tu dung)

- Nang suat lanh: 18000-
27000BTU/h

- bién ap dinh mire: 220 - 240V
- Loai gas str dung: R32/R410A
- May dugc l4p trén khung c6 banh
xe di chuyén. Khoi ngoai va khoi

trong két ndi bang 6ng dong dan gas.

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

47.

May diéu khong khi ap
tran

- Nang suat lanh: 18000-
27000BTU/h

- bién ap dinh mire: 220 - 240V
- Loai gas str dung: R32/R410A
- May dugc l4p trén khung c6 banh
xe di chuyén. Khdi ngoai va khoi

trong két ndi bang 6ng dong dan gas.

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

48.

Tu lanh khong dong tuyét

Chiéc

- Dung tich: 160-260 lit
- bién ap dinh mire: 220 - 240V
- Loai gas str dung: R134a/R600a

03 chiéc/phong thye hanh/18 hoc sinh,
sinh vién.

49.

Tu lanh khong dong tuyét
Inverter

Chiéc

- Dung tich: 160-260 lit

- bién ap dinh mire: 220 - 240V

- Loai gas st dung: R134a/R600a
- Coéng nghé: Inverter

03 chiéc/phong thye hanh/18 hoc sinh,
sinh vién.

50.

Tu lanh déng tuyét

Chiéc

- Dung tich: 120-180 lit
- bién ap dinh mire: 220 - 240V

03 chiéc/phong thye hanh/18 hoc sinh,
sinh vién.
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- Loai gas str dung: R134a/R600a

51.

Tu dong 2 ngan

Chiéc

- Dung tich: 160-260 lit
bién ap dinh murc: 220 - 240V
Loai gas sir dung: R134a/R600a

03 chiéc/phong thye hanh/18 hoc sinh,
sinh vién.

52.

Mo hinh hé théng lanh
lién hoan

Thiét bi

Cong suat hé thong 5-10HP
bién ap dinh mirc 3 pha-380V

- Loai gas str dung: R22/R404A

- H¢ théng nhiét dan trai truc quan

- Hé thong dién dan trai co cac thiét
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- M6 hinh Wbé tri trén khung c6 banh
xe di chuyén.

- Mo hinh ¢6 céac ché d6 lam lanh:

+ Bao quan san pham

+ Lam lanh nuéce ché bién

+ Diéu hoa khong khi

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

53.

MQ hinh kho lanh hai
budng lanh

Thiét bi

- Cong suat hé thong 5-10HP

- Dién ap dinh mirc 3 pha-380V

- Loai gas str dung: R22/R404A

- H¢ théng nhiét dan trai truc quan

- Hé thong dién dan trai co cac thiét
b1 bao vé diéu khién: nhiét do, ap suat

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

va cac thiét bi déng cit.

- M6 hinh Wbé tri trén khung c6 banh
xe di chuyén.

- Kho lanh ¢6 2 buéng lanh:

+ Budng nhiét do am: (-5 - - 20)°C
+ Budng nhiét do duong: (5 - 10)°C

54.

MBb hinh ti dong tiép xuc

Thiét bi

- Cong suat hé thong 5-8HP

- Dién ap dinh mirc 3 pha-380V

- Nhiét d6 bay hoi (-30 - - 45)°C

- Loai gas str dung: R22/ R404A

- Heé thong nhiét 2 cap

- Hé thépg dién cb cac thiét b1 bao vé
diéy khién: nhi,ét dd, ap suat va cac
thiét b1 dong cat.

- M6 hinh Wbé tri trén khung c6 banh
xe di chuyén.

- Binh chira, tach 16ng, tach dau,
trung gian. ..

- Pong hd chi thi ap sudt cao 500 PSI
(PH INOX) dau

- Dong ho chi thi 4p suét thap 250
PSI (PH INOX) dau

- Cong tac kiém soat ap suat cao

- Cong tac kiém soat ap suat thap

01 thiét bi/phong thwe hanh/18 hoc
sinh, sinh vién.

0¢

020T-6-10 AB3N/6LT+8LT 9S/0VE DNOD

iV



TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

55.

M6 hinh ta dong gio6

Thiét bi

- Cong suat hé thong 5-8HP

- Dién ap dinh mirc 3 pha-380V

- Nhiét d6 bay hoi (-30 - - 45)°C

- Loai gas st dung: R404A

- Hé thong nhiét 2 cap

- Hé thépg dién cb cac thiét b1 bao vé
diéy khién: nhi,ét dd, ap suat va cac
thiét b1 dong cat.

- M6 hinh Wbé tri trén khung c6 banh
xe di chuyén.

- Binh chira, tach 16ng, tach dau,
trung gian. ..

- Pong hd chi thi ap sudt cao 500 PSI
(PH INOX) dau

- Dong ho chi thi 4p suét thap 250
PSI (PH INOX) dau

- Cong tac kiém soat ap suét cao,
thap

01 thiét bi/phong thwe hanh/18 hoc
sinh, sinh vién.

56.

M6 hinh thuc hanh hé
thong nhiét.

Thiét bi

Cong suat hé thong 0.5-5HP
bién ap dinh mirc 220/380V

03 thiét bi/phong thwe hanh/18 hoc
sinh, sinh vién.

57.

M5 hinh bang chuyén
lanh 1QF

Thiét bi

Cong suat hé thong 5-8HP
bién ap dinh mirc 3 pha-380V
Nhiét d6 bay hoi (-30 - - 45)°C

01 thiét bi/phong thwe hanh/18 hoc
sinh, sinh vién.
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TT

Chung loai

Don vi
tinh

Yéu cu k§y thuit co ban

S6 lwong

- Loai gas str dung: R22/ R404A

- H¢ théng nhiét 2 cép dan tré1 truc
quan

- Hé thong dién dan trai co cac thiét
b1 bao vé diéu khién: phiét do, ap suat
va cac thiét bi dong cat.

- M6 hinh Wbé tri trén khung c6 banh
xe di chuyén.

- Co3ap ké do ap spét bay hoi, ap
suat ngung tu, ap suat trung gian

- Budng lanh lam bang thép khong ri
- Bangchuyén bang thép khong ri
chuyén dung.

58.

Mo hinh hé théng lanh
chan khong thang hoa

Thiét bi

- Cong suat hé thong 5-10HP

- Dién 4p dinh mirc 3 pha - 380V

- Nhiét d6 cap dong (-30 - - 45)°C

- Loai gas str dung: R22/R404A

- Ap suét qua trinh sdy: chan khong
- May bom chan khong: vong dau

- Hé thépg dién cb cac thiét b1 bao vé
diéy khién: nhi,ét dd, ap suat va cac
thiét b1 dong cat.

- Budng say bang thép khong 11, bén
trong ¢ khay san pham

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

59.

Hé théng tich trir lanh

Thiét bi

- Cong suat hé thong 5-10HP
- Dién ap dinh mirc 3 pha-380V
- Loai gas st dung: R22/R32/R410A

01 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

60.

Hé théng bom nhiét

Thiét bi

May nén:

- Cong suat lam lanh: 372W 6 7.2 /
55°C

Gian trao d6i nhiét 6ng xoan dong
truc (gian ngung):

- Dung tich méi chat lanh: xap xi
0.55L

MOoi chat lanh: R513A

- GWP: 631

- Khoi luong lam day: 1kg

Kich thuéc va trong lwong:
LxWxH: 1630x800x1900mm
Trong luong xap xi. 195kg

03 thiét bi/phong thwc hanh/18 hoc
sinh, sinh vién.

UY BAN NHAN DAN THANH PHO
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Phu luc 3

TIEU CHUAN, PINH MUC SU DUNG MAY MOC,

THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH
NGANH/NGHE: PIEN CONG NGHIEP
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

TT Chiing loai Pon vi Yéu ciu ky thuit co ban S6 lwong
tinh
1 Thiét bi lap trinh LOGO Bo - 1 b6 thuc hanh ]ép trinh Logo 01 bd/phong thwe hanh/18 hoc
12/24RCE bao gém : sinh, sinh vién.
- 1 thiét bi dao tao Logo
- 1 diéu khién tir xa IR
- 1 bd chuyén doi AC-DC 5-24 V
- 34 Thé hoc tap
2 M6 hinh TH co ban diéu Bo - Module nit nhan va cong tic 06 bd/phong thuc hanh/18 hoc
khién 14p trinh PLC - Module dén bao va chudn sinh, sinh vién.
- Moudule ngudn analog va hién thi
- Module den giao thong
- Module mé phong diéu khién bang tai
3 B6 thiét bi dao tao thuc Bo - B6 loc, diéu ap tra dau c6 dong ho: 1 01 bo/phong thuwc hanh/18 hoc

hanh khi nén co ban

bd
- B6 chinh ap ¢6 dong ho: 2 bo
- B6 phan phdi khi: 2 bo

sinh, sinh vién.
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- Pong ho ap suat 1MPa: 3 bo

- Van thuong dong 3/2 dang nat bam: 2
bo

- Van thuong dong 3/2 dang dimg khan:
1 bo

- Van 3/2 thuong déng dang cong tic
hanh trinh: 4 bd

- Van 3/2 thuong dong dang cong tic
chuyén mach: 1 b6

- Van 5/2 dang nut bam: 2 b6

- Van cong tac chuyén mach 5/2: 1 bd
- Van tac dong khi nén 3/2 don: 1 bd
- Van tac dong khi nén don 5/2: 1 bd
- Van tac dong khi nén kép 5/2: 2 bd

- Van tac dong khi nén kép 5/3: 1 bd
- Van tay khi 4/3: 1 b6

- Van tay khi 5/2: 1 b6

- Van OR: 1 bo

- Van AND: 1 bd

- Van tiét lvu mot chiéu: 2 bd

- Van xa nhanh: 1 bo

- Van mot chiéu: 2 b

- Xilanh tac déng don: 1 bo

- Xilanh tac déng kép: 2 bo

- Xilanh tac dong kép co tir tinh: 2 bo

¢¢
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- Xilanh don ¢6 tur tinh: 1 bo

- Xilanh c6 tai: 1 bo

- Xilanh xoay: 1 bd

- Giac hat chan khéng + Van tao chan
khong: 1 bd

- Van dién tur khi nén thuong dong 3/2
cudn hut don: 1 bo

- Van dién ttir khi nén 5/2 cudn hut don: 2
bo

- Van dién tir khi nén 5/2 cudn hut kép: 3
bo

- Van dién tir khi nén 5/3, dong giira,
cudn hut kép: 1 bo

- Cum van dién tur khi nén 5/2 don 3 van:
1 bo

- B6 cap ngudn 24VDC: 1 bd

- Bo cong tic dimg khan: 1 bd

- Bo tao tin hiéu dién dau vao: 1 bd

- B6 hién thi trang thai ngo ra

- B0 3 role: 2 b6

- B6 hién thi dong ap: 1 b

- B6 2 role thot gian: 1 bo

- Bo dém: 1 bo

- Cam bién tiém can kiéu tir tinh: 1 bod

- Cam bién tiém can kiéu dién dung: 1 bo
- Cam bién quang dién: 1 bo

9¢
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- Cam bién tir trén than Xilanh: 2 bd
- Cong tac hanh trinh dién: 2 bo

- BO PLC S7-1200: 1 bo

- C)ng khi nén: 1 bd

- B6 10 dau ndi chir T: 1 bd

- B6 10 dau bit 4mm: 1 bd

- Dung cu cit éng: 1bd

- Dung cu g& 6ng: 1 bo

- B6 10 dau ndi chir Y: 1 bd

- B day thi nghiém dién: 1 bo

Ban thuc hanh dién khi
nén

- Ban thyc hanh: Khung ban bang nhom
dinh hinh phi anode hoa bé mit chéng
xude; Mit ban bang sit son tinh dién;
Tam ga cac phan t khi nén - dién khi
nén; Hé thong khung ga module dién khi
nén béng nhom dinh hinh; Hé théng banh
xe dé dé dang di chuyén

- Khung ga lip thiét bi: Khung ga lap
thiét bi bang nhom; C6 thé ga 1ap thiét bi
thwc hanh khi nén tir 2 phia

- Khung g4 lap module dién: Khung ga
14p thiét bi; Sir dung dé ga ldp nhanh cac
module dién khi thuc hanh

06 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

Cabin thue hanh ki nang
lap dat dién cong nghiép
va dan dung

Khung luéi
- Co céq khung biang nhém phu anode,
chong tray xudc

06 bd/phong thuc hanh/18 hoc
sinh, sinh vién.
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Buc nguén

- Béng st dwoc son tinh dién dam bao
tham my va chéng xudc

- Ngudn dau vao: 3 pha 4 diy 380VAC,
50Hz, Nut nhan khan E-Stop, khoa cho
bd nguén, b6 cau chi.

Ban thuc hanh da nang

Khung ban thyc hanh

- Khung ,bém su dung nhom dinh hinh
duoc a not phun cat trang mo

- Hé théng cac banh xe de dé dang cho
viéc di chuyén

Buc ngudn 1 pha an toan

- Hop ga lép bang st dugc son tinh dién
dam bao tham my va chong xudec.

- Ngudn dau vao 1 pha 220VAC, 50Hz

- CB bao v€ 20A

- Ngudn dau ra 16 cdm an toan 220VAC,
50Hz, 5A

- Ngudn dau ra phich cam 220VAC,
50Hz, 5A

- Ngudn dau ra 16 cdm an toan 12VDC,
24VDC, 3A

- Két n6i v6i bo dicu khién lap trinh
bang chot cam 4mm tiéu chuan EU
Khung g4 lap module

- Kich thude khung ga module 2 tang

06 bd/phong thuc hanh/18 hoc
sinh, sinh vién.
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Thanh dimg bang sat son tinh dién
Thanh ngang su dung nhom dinh hinh,
duoc a not phun cat trang mo

Chiéu cao moi tang theo tiéu chuan
Thanh ngang duoc thiét ké dé dé dang ga
lap cac module

Tu dung thiét bi

- S6 ngan chua thiét bi: 03 ngan

- Thiét bi co than duoc lam bang gb cong
nghi¢p phu son chong xudc

- Cac ngan dl;()c kéo ra vao dé dang
thong qua co cau ray va banh xe trurot

M5 hinh diéu khién
déng co Servo AC

Khung ban thuc hanh: 01 bo

Buc ngudn 1 pha an toan: 01 bo

Khung g4 lap module: 01 bo

Tu dung thiét bi: 01 bod

Dong co AC 3 pha 1HP: 01 b6

May phat DC 1HP, 110VDC : 01 bd
Bang diéu khién: 01 b6

Bo6 nguon DC kich tir: 01 bd

B tai tro cong suat: 01 bo

B do cac thong s, chi thi s6 va kim: 01
bd

Co khi ghép ndi dong co: 01

Khung chinh thi nghiém 02 tang, nhom

01 bd/phong thuc hanh/18 hoc
sinh, sinh vién.
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dinh hinh: 01 khung
Day thi nghiém c6 chét 4 ly: 01

M6 hinh truyén dong
dién

Khung ban thye hanh: 01 b6

Buc ngudn 1 pha an toan: 01 bo

Khung g4 lap module: 01 bo

Tu dung thiét bi: 01 bod

May phat dong bd 1kW: 01 bo

May phat DC 1HP, 110VDC: 01 bo
Bang diéu khién, gom:

- Mat bang gan thiét bi + chét 4ly tiéu
chuan CE

- B6 khi cu dién (CB, Fuse,...)

- B6 diéu khién DC Drive 1.5kW

- Bo déng hé do U,I mét chiéu

- Bo dong ho do U,I xoay chiéu

- May phat toc + bo do RPM

Bo6 nguon DC kich tir: 01 bd

B tai tro cong suat: 01 bo

Co khi ghép ndi dong co: 01 bod

Khung chinh thi nghiém 02 tang, nhom
dinh hinh: 01 b6

Day thi nghiém c6 chot 4 ly

06 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

M5 hinh diéu khién
déng co Servo AC

Khung ban thye hanh: 01 b6
Buc ngudn 1 pha an toan: 01 bo
Khung g4 lap module: 01 bo

01 bd/phong thuc hanh/18 hoc
sinh, sinh vién.
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Tu dung thiét bi: 01 bod
AC Servo motor: 01 bo
Bang diéu khién: 01 bo
Thudc do d6 dich chuyén: 01 bo

PLC S7-1200, CPU 1214C ngudn AC:
01 bo

Cap PLC: 01 bo

May tinh dé ban: 01 bo

Bo ga co khi + khop + truc vit: 01 bd
Khung chinh thi nghiém 02 tang, nhom
dinh hinh: 01 b6

Day thi nghiém c6 chot 4 ly: 01 bd

10

Bang mach thi nghiém
v€ dong co, may phat va
diéu khién

Khung ban thye hanh: 01 b6

Buc ngudn 1 pha an toan: 01 bo
Khung g4 lap module: 01 bo

Tu dung thiét bi: 01 bod

Dong co AC 3 pha 1HP: 01 b6
bong co DC 1HP, 110VDC: 01 b6
May phat DC 1HP, 110VDC: 01 bo
Bang diéu khién: 01 bo

Bo6 nguon DC kich tir: 01 bd

B tai tro cong suat: 01 bo

B do cac thong s, chi thi s6 va kim: 01
bd

Co khi ghép ndi dong co: 01 bo

06 bd/phong thuc hanh/18 hoc
sinh, sinh vién.
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Khung chinh thi nghiém 02 tang, nhom
dinh hinh: 01 b6
Day thi nghiém c6 chot 4 ly: 01 bd

11

May bién ap

Khung ban thyre hanh: 01 bd

Buc ngudn 1 pha an toan: 01 bo
Khung g4 lap module: 01 bo

Tu dung thiét bi: 01 bod

May bién ap ty ngau 1 pha, 4A: 01 bo
May bién ap 1 pha, 3A: 01 b

May bién ap 3 pha, 3A: 01 bo

Bang diéu khién gom:

- B tai tré cong suat: 01 bd

- Khung chinh thi nghiém 02 tang, nhém
dinh hinh: 01 b6

- B6 nguon CB 3 pha 380V va CB 1 pha
220V: 01 bd

- Day thi nghiém c6 chét 4 1y: 01 bo

01 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

12

Bo thiét bi dao tao thuc
hanh dién- khi nén nang
cao

Van diéu khién huéng 3/2, dién tur hoat
dong, b1 chan ¢ trang thai dung yén

- Van diéu khién hudng 5/2, dién tur hoat
dong (van hanh thir nghiém)

- Van diéu khién hudng 5/2, dién tur hoat
dong & ca hai bén (Pilot)

- Cac mach co ban véi cac tiép diém
trong ket no1 no1 tiep (chirc nang AND)

- Cac mach co ban voi cac tiép diém

01 bd/phong thuc hanh/18 hoc
sinh, sinh vién.
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trong két noi song song (chirc nang OR)

- Mach chl}yén tiép voi hoat dong ON /
OFF va chot

- Piéu khién dao nguoc tu dong cua xi
lanh tac dong kép.

- Piéu khién trinh tu cho hai xi lanh tac
dong kép

- Mach co6 phan ung thoi gian, role thoi
gian tao tré

- Mach ¢ Rhém ung thot gian, role thoi
gian giam tré

- Bo ghuyén ddi khi nén-dién,chuyén doi
ap suat

- Biéu khién thiét bi van chuyén bi tét tin
hiéu

- Piéu khién cau tric Vi cac tiép diém
tur gitr cho mot cong cu udén

- Biéu khién trinh ty cho mot thiét bi dap
vo1 ba xi lanh va dién tir hoat déng & ca
hai bén

- Diéu khién trinh tw véi ba xi lanh va
van vt 10 xo tro lai.

- Mach ding khan cap

13

Bo6 thue hanh thiét bi tur
dong hoa, Lap trinh
PLC

Bao gém: Thiét bj Po lwong va diéu
khién; Thiét b1 van chuyén, phan tach,
dién day.

01 bd/phong thuc hanh/18 hoc
sinh, sinh vién.
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14

Hé théng dao tao nang
lrong mat tro1 va nang
lwong gid

Bo diéu khién sac nang lwong mat troi
Xe thwe hanh di dong

Tam pin nang luong mit trdi: Chi so:
12V DC, 85W

May phat dién tua bin gi6 véi1 dong co
DC: déng co vinh ctru 1800 vong/phut
90V; loai: May phat dong bd ba pha véi
dau ra DC chinh lwu; chi s6: 12 VDC, 7
A dc

Hop néi nang luong mit troi

B6 m6 phéng nang lvong mat tron

Diéu khién dong co DC (cho mé phong
g16): Dién ap dau vao: 230 V ac, 50/60
Hz

daura: 0-180 Vdc,1.75 A dc

Phu kién: bd sac pin, dén led, dén huynh
quang

Bo cap két n6i

DPong ho van nang: bién ap AC/DC,
dong dién mot chiéu, dién tro

Hé théng két nbi phan tich dir liéu

Phan mém Pao tao nang lwong Gié/Mat
troi

01 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

15

Hé théng dao tao dién

May phat c6 cong suat SKVA

01 bo/phong thuc hanh/18 hoc
sinh, sinh vién.
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co hoa déng bd

Tu ATS
Tram thuc hanh
- TS 100-200A

- Kich thude (H x W x D): 1660 x 935 x
665 mm

bong co DC ¢6 nam cham vinh curu
- Cong suat: 220W

- Dién ap: 48V

- Dong dién 6.7A

- Téc @6 4000 vong/phit

- Momen: 0.53 N.m (4.6 Ibf.in)

- Chu ky 1am viéc: 15 min ON / 60 min
OFF

- S6 rang pulley: (112

Pong co cam tmg 16ng sdc ¢ canh quat
- Motor:

+ Dién &p Stator 220/380 V, 3-phase

+ Cong suat co 200W

+ Tdc do dinh mirc 1364 1/[in

+ Dong dién dinh mtrc 0.55A

+ Hé sb cong suat 0.78

- Generator:
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+ Dién &p Stator 220/380 V, 3-phase
+ Cong suat co 200W

+ Tbc @6 dinh mtrc 1598 r/min

+ Dong dién dinh murc 0.52A

+ Hé s6 cong suat 0.58

- Bao v¢

+ Loai 10 kQ thermistor, type 2, trong
cud ] stato

DPong co dong bo/may phat dién

- Yéu cau dién: 220/380V

- Motor:

+ Dién &p Stator 220/380V, three-phase
+ Dién &p Rotor 0-240V dc

+ Cong suat dau ra 200W

+ Toc d6 dong bd 1500 r/min

+ Dong dién day tai 0.3A

+ Hé sb cong suat 1

- Generator:

+ Dién &p Stator 220/380V, three-phase
+ Dién &p Rotor 0-240V dc

+ Cong suat dau ra 200VA

+ Tbc @6 déng bl] 1500 r/min

99
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+ H¢ so cong suat: 0.8
- Bao vé:

+ Loai 10 kQ thermistor, loai 2, trong
cuon, and rotor field bimetal
thermal Clprotection

Tai tré (ba nhom giong nhau cua 3 dién
tro)

- Gid tri dién tré (mdi nhom)
1100/2200/4400 Q

- Dién ap danh dinh 220V ac/dc

- Do chinh xac gia tr1 dién tré + 5%

- Ta1 tai dién ap danh dinh (nhom)

- Cong suat 11-77W

- Dong dién 0.05 - 0.35A

- Bay budec, ting déu

- Current Increment 0.05A

Tai cam : Banhém giéng nhau cia 3 tai
cam

- G1a tr1 dién cam (mSi nhém) 3.5/7/14
H

- Gi4 tri phan khang (mdi nhém)
1100/2200/4400Q2

- Dién ap danh dinh 220V - 50Hz

L9
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- Sai sb gia tri dién cam + 5%

- Tai ta1 d0Jén ap danh dinh (mSi nhom)
- Cong suat phan khang: 11 -77 var

- Dong dién 0.005 - 0.35A

- Bay budec, ting déu

- Clrrent Increment 0.05A

Tai dung: 3 nhém giéng nhau ca 3 tai
dung

- G14 tr1 dién dung (méi nhom)
0.72/1.45/2.89 uF

- Gi4 tri phan khang (mdi nhém)
100/2200/4400Q2

- Dién ap danh dinh 220V - 50Hz

- Dién ap toi da 440V

- Do chinh xac gia tri dién dung + 5%
- Tai tai dién ap danh dinh (mSi nhom)
- Cong suat phan khang 11-77 var

- Dong dién 0.005 - 0.35A

- Steps Seven, of equal inc[Jement

- Current Increment 0.05A

Bién dp dién 3 pha

- Chi s6 (trén mo6i bién ap)

89
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- Dién ap so cap: 380V

- Dién ap tht cap: 380/220V
- Cong suat; 250VA

- Dong dién 0.66 A

Bién dp

- Cong suat danh dinh 240VA

- Chi s6 cudn so cap (2 vong) 24VAC -
5A for each winding

- Chi s6 cudn thu cap (2 vong) 120 VAC
- 1 A for each winding

- Bao v€ 10 kQ thermistor, type 2
Mé-dun dong bo/con-tac-tor 3 pha
- Contactor

- Dién dau vao 220V - 50 mA - 50 Hz
- Contacts 600V - 1.5 A ac

- Light Bulbs

+ Rating 28V -23W -T3 1/4

- Remote Control Input

+ Voltage 0/3.5-5V dc

B pin dc-quy

- B pin:

+ Type 4 valve-r[Jgulated lead-acid

69
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batteries

+ Dién 4p 48V (12V cho méi pin)
+ Capacity 9Ah

+ Dong sac toi da 2.7A

+ Dong xa toi da 7A

+ PAau vao sac mic song song 16n nhat
58V

- CAu chi bao vé tu dong reset:

+Goi pin 7A (giit dong), 14A (ngat
dong)

+ Diém kiém tra (3) 0.2A (giit dong),
0.4A (ngat dong)

Nguén cung cdp

- Yéu cau mo dun:

+ Dong dién toi da SA

+ Lap dat mangJdign AC: 3 phases
(220/380V - 50 Hz), cau hinh sao (wye)

bao gdm day trung tinh va dy ndi dat,
duoc bao vé CB 20A

+ Két ndi mang dién AC: NEMA L22-
20

- Diu ra:
+ AC 3-Phase 220/380V - 2.5A ¢cb dinh

0L
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+DC 220V - 2A ¢6 dinh

Ddy curoa (ddy dai)

- Day thi nghiém

May phdt dién 4 cuc/nguon cung cdp
- Ché d6 dong luc ké:

+ M6 men tur tinh 0 té1 3 N.m (0 to 27
Ibf'in)

+ Chiéu quay CW/CCW

+ Tde d6 0 t6i 2500 r/min

+ Cong suat danh dinh 350W

- Ché d6 ngudn cap:

+ bién ap DC [ té1 £ 150V

+ Dién ap AC (RMS) 0 t&i 105V (khong
tai)

+ Dong dién DCOto1+5 A

+ Dong dién AC (RMS)0tdi3.5 A
+ Cong suat dau ra téi da SOOW

+ Tan s6 AC 10 t6i 120 Hz

- Man hinh hién thi (LCD): 76mm (3 in),
don sac, anh sang nén, 240 x 160 cham

Port giao tiép USB 2.0
Ngudn dién yéu cau 220V - 3A - 50 Hz

IL
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* Bo giao tiép diéu khién va kiém soat
dir liéu
* Pong ho k¥ thuat s6 da nang

* Phan mém mo phong hé thong Pién
Co (LVSIM-EMS)

16

Mo hinh van hanh luéi
dién thong minh.

Bao gom:
* Tram thuwc hanh

- Tram lam viéc di d6ng bao gom 2 bd
phan hoan [Jhién: Tram lam viéc va tu
chtra thiét b1 ¢6 banh xe di dong.

- Kich thude (H x W x D): 1660 x 935 x
665 mm

*Tai tro

- Resistors: ba nhom giong nhau cua 3
dién tr&, Gia tr1 dién tro (mSi nhom)
1100/2200/4400 Q; Dién ap danh dinh
220V ac/dc; Cong suat 11-77W; Dong
dién 0.05 - 0.35A; Bay buéc, tang déu

*Tai cam (x2)

- Cudn cam: Ba nhom giéng nhau cua 3
tai cam; Gid tri dién cam (mdi nhom)
3.5/7/14 H; Gia tri phan khang (mdi
nhom) 1100/2200/4400Q2; Pién ap danh
dinh 220V - 50Hz; Cong suat phan
khang: 11 -77 var; Dong dién 0.005 -

06 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

L
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0.35A; Bay budc, ting déu

* Bé loc 3 pha Thong s6 2 mH - 5A - 0-
20 kHz; Loai Metallized polypropylene;
Gi4 tr1 dinh mac 5 pF - 400V

* Cudn dong

* Duong truyén 3 pha (x2)

* Tdi dung (x3) Gid tri dién dung (mdi
nhom) 0.72/1.45/2.89 pF; Gia tr1 phan
khang (mo61 nhom) 1100/2200/4400€;
Diér} ap danh dinh 22OV,- 50Hz; bién
ap t61 da 440V; Cong suat phan khang
11-77 var; 7 budc, tang dan bang nhau
*SYC/TSC

- SVC Reactors:

+ S6 lwong 3

+Tré khang 170002, Dién ap danh dinh
220V - 50Hz; Cong suat phan khang
28.5 var

- Tu chuyén mach thyristor SVC (x6),
Tré khang 2200Q0, Bién ap danh dinh
220V - 50Hz; Cong suat phan khang 22
var, Chuyén doi diéu khién dau vao 0/
3.5VOOmA)va0/5V (15 mA)

* Hip bién thé 3 pha (x2): Bién ap so
cap: 380V, bién ap thir cap: 380/220V;

€L
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Cong suat: 250VA; Dong dién: 0.66A

* BO tw dong diéu chinh bién thé 3 pha
(x2) - Bién ap day 220 / 380V, Cong
suat 400VA; Dong 0,6A; Dién ap Buck-
Boost -15~, 0, -15%; Léch pha -15, 0, -
15°; Chuoi pha 1-2-3

* Bién dp 3 pha: Dieén ap so cép 220v;
bién ap thir cap 83V; Cong suat 200VA;
Dong dién so cap 0.9A

* JGBT Chinh luw/Bién tdn

- DC Bus Dién ap t6i da 770V, Dong toi
da6 A; Tuloc 450 uF

- B,éO vé: DC Bus qua dién ap 810V; B0
ngat mach DC Bus 6A; IGBT dién tir
qua dong 12A; IGBT qua nhiét khoang
70°C

- Mach xa: Ngudng dién ap 660V; Bién
tre 250, 100W

- Chuyén déi tiq hiéu diéu khién: Mirc
0/5V; Dai tan so 0-20 kHz

* Cong sudt Thyristor (x2)

- Gia tri danh dinh: Dién ap nguoc cuc
daj 1200y; I?‘ong to1 da 1A; Tin hiéu
di€u khién cong xung 0-5V (tuong thich
voi TTL)

VL
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* Mdy phdt dién 4 cuc/nguon cung cdp

- Ché d6 dong lwe ké: M6 men tir tinh 0
t61 3 Nm (0 to 27 Ibf in); Chi€u quay
CW/CCW; + Toc dd 0 té1 2500 r/min

- Cong suat dinh danh 350W:

Ché do cung cap cong suat: Dién ap DC
0 to1 = 150V; Bién ap AC (RMS) 0 t61
105V (khong tai); Dong dién DC 0 té1 +
5A; Dong dién AC (RMS) 0 t6i 3.5A,
Coéng suat dau ra to1 da S00W; Tan s6
AC 10 t61 120Hz

* B¢ giao tiép diéu khién va kiém sodt
dir liéu

+ Giao c!ién I/O cua may }inh: USB 2.0
toc do day du thong qua 6 cam loai B

SL
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17

Hé thong ngdi nha
thong minh

Hé thong diéu khién toa nha thong minh t
bang wireless

Thiét bi bao gém:

- B ngudn cap

- B9 diéu khién may bién ap
- B6 diéu khién dat trén mai
- ZoneIController (Floating)
- Zone Controller (Analog)

- B thiét bi thue hanh diéu khién khong
day da vung

- Déng ho van nang

- B6 day thi nghiém

Hé thong diéu khién anh sang va bao
chay toa nha thong minh

Thiét bi bao gém:

- B0 diéu khién giam sat

- Detwork Relay

- Network Station

- Bang diéu khién bao chay Single-zone
- Thiét bj kich bao chay

- Ung dung thong bao bao chay

- B6 day thi nghiém

apltrum@phong thuce hanh/18 hoc
sinh, sinh vién.

9L
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18 .

B0 thi nghiém thure
hanh dién - dién tu.

Thiét bi

bién ap 220V

Dong dién: 0.4-0.65 A

Khoi dé tich hop nguodn cap (Giao tiép
vo1 may tinh) va cac board mach. Kich
thuoc (Hx W x D): 152 x 305 x 356
mm.

Céac phan tir: RLC

Cac phan tir; Di6t, Transistor BIT, FET

06 thiét bi/phong thue hanh/18 hoc
sinh, sinh vién.

19 .

Bo6 thue hanh cam bién
trong cong nghiép

Thiét bi

Dién ap 24V, ngd ra NPN, PNP, analog
0-10V, 4-20mA

Cam bién quang

Cam bién soi quang

Cam bién tiém cén

06 thiét bi/phong thue hanh/18 hoc
sinh, sinh vién.

20 .

M06 hinh thuc hanh hé
thong toa nha thong
minh.

Thiét bi

Coéng to dién thong minh
Bo diéu khien KNX

B6 cam bién do luong
Cong tic

03 thiét bi/phong thue hanh/18 hoc
sinh, sinh vién.

LL
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21.

M hinh thyc hanh diéu
khién canh tay robot

Thiét bi

Robo( 6 bécqtu’ do

Bé‘diéu‘khién lap trinh cho robot

Phan mém mé phong robot

Kich thuéc co ban robot: 180 x 180 mm
Kich thude chiéu cao robot: 700 mm

Chu trinh chon mau 1 kg 25x 300 x 25
mm: 0.58 gidy.

03 thiét bi/phong thue hanh/18 hoc
sinh, sinh vién.

22

M6 hinh thyc hanh may
dién.

Thiét bi

Kich thude (D x R x C): 890 x 935 x 465
mm. Bao gém:

Pong co nam cham vinh ctru; Déng co
cam tng 1ong soc bon cuc; BO két noi
tai.

06 thiét bi/phong thue hanh/18 hoc
sinh, sinh vién.

23 .

Mo hinh thyc hanh hé
thong tw dong hoa theo
cong ngh¢ 4.0

Thiét bi

Tich hop hé théng phan tich Dit liéu 16n
(Big Data), [oT, Tri tu€ nhan tao (Al).
Tram MPS Cung cap véi bang chuyén,
Tram MPS Lap rap, Tram MPS phan
loai. Trang thiét bi 3 xe déy hiéu chinh
duoc chiéu cao, 3 bang diéu khién diéu
khién, 1 bd phoi PA (phoi than véi nip
day), 1 hop mo phong, 1 ¢ot dén tin hiéu.

03 thiét bi/phong thue hanh/18 hoc
sinh, sinh vién.

8L
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24 . | M6 hinh thye hanh diéu | Thiét bi | Bao gém: 06 thiét bi/phong thuc hanh/18 hoc
k{lién qué Atrinh trong Tram MPS tay gip dan dong truc dién. sinh, sinh vién.
cong nghicp. Tram MPS phan loai san pham
Tram MPS do luong
25 . | M6 hinh thyc hanh nang Thiét bi | Dién ap hoat dong: 12 V dc. 03 thiét bi/phong thuc hanh/18 hoc
lwong méi. Kich thude (Hx W x D): 17,2 x26,7x | sinh, sinh vién
33,0 cm
Khdi lwong tinh: 32.25 kg
Bo mo6 phéng nang lu’qng, bo bién tan
cong suat voi diéu khién tir xa. ..
26 . | BY thyc hanh dao tao B - 6 dau vao so , 01 bo/phong thue hanh/18 hoc
bién tan - 3 dau ra ky thuat so sinh, sinh vién.
-1 daflu vao tuong tu
- 2 dau ra tuong tu
- Két no1 cam bién nhiét do va dién tro
ham bén ngoai
- Nguon dién: 3x 380-480 V AC
27 . | B6 thiét bi dao tao thuc Bo6 B diéu khién diéu chinh mirc chét léng |01 bd/phong thwc hanh/18 hoc

hanh PLC cho hé thong
déng chai

dién day theo gia tri cai dat thong qua
mot bom duoc dieu khién (0 - 10V)

sinh, sinh vién.

UY BAN NHAN DAN THANH PHO

(Xem tiép céng bdo s6 180 + 181)



TIEU CHUAN, PINH MUC THU'C HANH MAY MOC,

Phu luc 4

THIET BI CHUYEN DUNG LINH VUC GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHi MINH
NGANH/NGHE: CONG NGHE O TO
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

- . Pon N A ~ ~ - A
TT Chung loai vi tinh Yeéu cau ky thuat co ban So lwong
- Caunang 1 tru: 1 bo
- May nén khi piston: 1 chiéc
. - May ru ap luc: 1 chié 6/ph¢ ;
1| Thidt bi rira xe Bo ‘ay rua xe aAp uc ) chiec 01 bq/phogg thg.’f hanh/18
- Binh bot tuyét: 1 bo hoc sinh, sinh vién
- May hut bui: 1 chiéc
- Phu kién: khan lau, co, sung thoi khi. ..
- biép ap : 220V-240 V/50Hz
Hé théng thiét bi do tao 14i - Cong sudt: 1500W 01 bo/phong thyc hanh/18
) ¢ thong thiet b1 dao tao la1 B6 - Chu chi: 16A qp oggt u’(A: an
Xe hoc sinh, sinh vién
- Kich thugc may: 152 x 146 x 191 cm
- Trong lugng: 260 kg
B6 vi xtr ly: Core(TM) 15-8400 Processor
s a L .| (OMB Cache, up to 4.0 GHz) 01 bo/phong thuc hanh/18
3 | Phan mém xudng sua xe Bo

- B6 nh¢ trong: 4GB DDR4
- O cting: 1TB 7200 rpm Hard Drive

hoc sinh, sinh vién




Pon

TT Chiing loai i tinth Yéu cau ky thuit co ban S6 lwong
- VGA: Integrated Graphics
- O quang: DVDRW
- Chudt & Ban phim: Co
- Man hinh 19"
- Cong suat; 30HP/22KW
- Ap suat: 10Bar
- Luu lwong khi: 2.970L/Phut o .
4 | May nén khi tryc vit Chiée | - Bién 3 pha/380V 01'bo/phong the hanh/18
A hoc sinh, sinh vién
- Do on: 67dB
- Trong lwong: 280kg
- Kich thuée (LxWxH)940x630x850 mm
5| Binh tich ki Chibe hanh/ 18 hoe s, s vien
Loc khi duong 6n A A A x7ia 03 bo/phong thuc hanh/18
6 cﬁinh/Main lirgle ﬁier Bo | Theo tieu chuan Viét Nam hocbsoi/rll)h,osiﬁlf Vlfgn e
Bo say kho khi nén/Air A 03 b/ phong thuc hanh/18
/ dryer BO hoc sinh, sinh vién
- Luu lwong lam viée: 3300 I/phut
- Loc dugc nudce va bui ¢d 3 um o .
8 | Hé thong khi nén Bo |- Dong hd quan sat trang thai 18i loc 01'b¢/ phong thuc hanh/18

- Luu lwong lam viée: 3300 I/phut
- Loc dugc nude va bui ¢ 0.1 um

hoc sinh, sinh vién




- . Pon P A ~ ~ - A
TT Chung loai vi tinh Yeéu cau ky thuat co ban So lwong
- Ton du nuée/ bui sau khi loc: 0.1 mg/m3
khéng khi.
9 | Thiét bi thu bui loc gid Bo
Hé thong ong hit khi xa khi
10 | X€ nd may trong xuwong (theo B4 )
cac khoang trong xudng SC O | San xuat theo cong nghé cia Dirc.
chung) Céng suat md to: 1,5 Kw.
; Am b3 .| Tdc do quat: 2800 Rpm. :
11 Q}‘llf‘t hattngtambang | cpige | o v . 01 hé théng/ phong thuc
nhom fHu rong g1o- < - _ | hanh/18 hoc sinh, sinh vién
12 | Ong xi phéng dit 4m san. Chiéc | thuc hanh cho b quat hut c6 luu luong gio:
13 | Ong hut di chuyén d Chié 2800 M3/H.
e it ¢ chuyen con "€ | Kich thuée bo loc: 450 x 450 x 700 mm.
14 OngA’hut k}}l ong xa chitr Y Chiée
cho ong xa kép
15 | BO loc khi thai Bo
- B6 bua 3 chiée sit/cao su, khay nhwa cho
thung do
- B06 buia sat/nhua va 13 dot/duc sat
16 | HE théng dung cu va thiét bi Bs |- B0 bua va de tay stra vo xe (thép duc) 01 bd/phong thwc hanh/18

stra chira than xe

- B6 bua va de tay stra vo xe

- B0 btia va duc 05 chi tiét (02 bua, 03 duc)
- B0 de tay 7 chiéc chuyén lam dong

- B6 duc duong han 4 mén

hoc sinh, sinh vién
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

- B6 duc va dot diu 5 chiéc

- Bo duc va dot diu 6 chiéc

- Bo duc va dot diu 6 chiéc

- Bé kéq nén thuy Iuc sat si xe tai nan cong
suat 10 tan

17

M6 hinh robot phun son

- Robot son 6 truc: Tai trong 7kg, ngudn cap
220VAC, trong lugng: 250kg, tiéu chuan IP67
- B diéu khién robot cam tay: Giao dién HMI
cam mg, can diéu khién 3D, trong luong: 1.3kg
- Phan mém mo phong trén may tinh: thue
hanh céng nghé robot a0, cong nghé
Multimove, m6 phong 3D

- Phong son robot: Kich thudc:
6900(L)x3900(W)x2560(H)mm, Cong suat
dong co: 5.5Kw

- Bang tai twr dong: Kich thuwdc 10mx0.4m,
diéu khién bang PLC

- Béc phun son: Kich thude 1.2mm, téc d6 khi
18.7CFM, d6 phu son 400mm

01 bo/phong thuc hanh/18
hoc sinh, sinh vién

18

B tuoc-no-vit dong

- Than déng: 01 chiéc

- Dau ndi: 01 chiéc

- Pau déng 2 canh: 03 chiéc
- Pau dong 4 canh: 03 chiéc
- Hop chira: 01 chiéc

01 bo/phong thuc hanh/18
hoc sinh, sinh vién
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TT Chiing loai V?g:h Yéu ciu k§ thuit co ban S§ Iwgng
19 | Dung cu thao xéc mang B6 | Xéc mang 80-120mm 01 bQ/ph‘ogg thu."f hanh/18
hoc sinh, sinh vién
20 | Dung cu lap sic mang Bo | Xéc mang 80-120mm gécbsoi/rll)llll, osﬁgli/ui.’gnhanh/m
- Diia dep: 1 chiéc
- Diia ban nguyét: 1 chiéc o .
21 | BO dia B6 |- Diiavuong: 1 (‘:Irlié'c ﬁécb;ﬁ)}i O;;ﬁfggnhanh/lg
- Diia tron: 1 chiéc
- Diia tam giac: 1 chiéc
- Chung loai: xe déy dung cu
L e o a .« | - Kich thudc 755x435x775mm (DxRxC 03 chiéc/phong th
22 | Xe diy dé (3 ting) Chide | s (DxRxC) Do e vien
- Tai trong: 150kg
- 04 Panme do trong tir 5 - 100mm
- 01 Bong hd so
-01 Détir 1
. |- 01 Dboéng hé chan khong 01 bo/phong thuc hanh/18
23 | Dung cu do Bo - 03 Panme do ngoai tir 0 - 150mm hoc Sifll)h, Siﬁh vién
- 05 Can lya tir 10 - 450kgf/cm
- 02 Thudce cap 0 -300mm
- 02 Chan ga panme
24 | Cau nang 02 tru Chiéc |- Strc nang toi da: 4 tan 01 chiéc/phong thure
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

Chiéu cao nang 16n nhat; 1950mm
Chiéu cao nang nho nhat: 100mm
Chiéu cao toan bd: 3900mm
Chiéu rong toan bo: 3690mm
Chiéu rong trong 1ong: 2910mm
Chiéu rong xe toi da: 2500mm
Tay nang: 3 khuc, bat d6i xing
Tay ngan: 605-1100 mm

Tay dai: 850-1800mm

Thot gian nang: <50 gidy

Cong suat méto: 3Kw

bién ap: 380V / 50Hz

hanh/18 hoc sinh, sinh vién

25

Cau nang cit kéo nang
banh/Long scissors lift

Chiéc

4

Strc nang: 4300 kg

Chiéu cao nang: 2090 mm

Thot gian nang: 95 giay

Chiéu cao toi thiéu: 241 mm

Chiéu dai ban nang (khong tinh duong dan):

650mm

Chiéu dai tong thé: 6300 mm

Chiéu rong ban nang: 630 mm

Khoang cach giita 2 ban nang: 800-1020 mm
Ap luc khi nén lam viéc: 4-10 bar

Cong suat mo to: 3 kW

01

chiéc/phong

thuc

hanh/18 hoc sinh, sinh vién
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

26

Cau nang cat kéo nang bung

Chiéc

- Cong suat nang t6i da: 4300 kg
- Thot gian nang/ha: 957
- Chiéu dai tong thé: 4842 mm

- Phu hop cho kiém tra goc dat banh xe cac loai
xe nho dén cac xe ¢o chiéu dai co s¢ 1én dén

3500mm.

- Chiéu rong dam cau: 630 mm

- Chiéu cao tong thé: 2090 mm

- Ap suét khi nén: 4-10 bar

- Cong suat mo to: 3kW

- Pién ap ngudn: 400V/3PH/50HZ

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

27

Kich c¢a sau 3 tan

Chiéc

- Vat liéu : Nhom

- Cong suat nang : 3 tan

- Chiéu cao nang thap nhat : 100 mm.
- Chiéu cao nang cao nhat : 510 mm.
- Chiéu dai kich nang : 630mm

- Trong lwong kich : 20 kg

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

28

Cau treo dong co

Chiéc

- Cong suat: 500 kg

- Pham vi diéu chinh: 150mm
- Chiéu dai: 1500mm

- Trong luong : 22 kg

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

29

Gia treo SST/SST board

Chiéc

- Kich thuée : 1500 x 450 x 1950 mm

01 chiéc/phbng thuc
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Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

(DxRxC)

- Kich thuée mat treo dung cu: Dai x rdng x
day: 1500x1000x1.2 mm

- Vat liéu: Thép tam, gia cong: Cit, chan dinh
hinh. Toan b¢ khung, san ngan, hop chira 1am
bang thép tam, day 1mm.

- Son tinh dién mau theo yéu cau

hanh/18 hoc sinh, sinh vién

30

Cau méc dong co 1 tan, gap
duoc

Chiéc

- Stre nang: 0.5-1 tan

- Chiéu dai can nang: 1050-1590mm
- Tam véi: 0-2300mm

- Trong luong: 83kg

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

31

Gia d& hop s6 2 tang 1,5 tan

Chiéc

- Strc nang 1.5 Tan

- Chiéu cao nhé nhat: 850mm

- Chiéu cao nang 16n nhat; 1795mm
- Hanh trinh nang: 480mm + 465mm
- Trong luong: 82kg

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

32

Gia giir dé dai tu dong co,
hop sb

Chiéc

- Gia ¢ thé ga chit dong co va xoay dong co
360°

- Co cAu truc vit - banh vit

- Tay quay 360°

- Két cau thép cimg viing

- Khay hirg dau

- Ga kep ham da nang

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién
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S6 lwong

33

May ép thuy luc

Chiéc

- Hanh trinh pit tong: 185 mm
- Hanh trinh ép: 0~910 mm

- Kich thude: 1080x60x80 mm
- Trong luong: 53kg

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

34

May khoan dao chiéu ding
khi nén

Chiéc

- Tbe do tu do: 550rpm

- Ap lyc van hanh: 1141/phit (4cfim)

- Kha nang khoan t6i da: 13mm(1/2")

Co kha niang dao chiéu

Ap luc khi nén khi van hanh: 6 2bar(90psi)
Ctra dan khi: 1/4"NPT

Ong khi: 3/8"ID

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

35

Thiét bi kiém tra hé théng
lai

Chiéc

Pham vi do: + 300 sai s6 £ 0.10
Do nghiéng ciia vo-lang toi da. 45 °

- Céng USB dé truyén dir liéu va cdp nhat phan
meém

- Nguon cung cap dién ap: duoc tich hop trong
mo&-dun sac nhanh lithtum-ion-accus 910 mAh.
- Thoi gian sac khoang 3 gio, thoi gian hoat
dong véi nén hién thi chiéu sang khoang 20 gidy

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

36

Thiét bi kiém tra

Chiéc

- Man hinh kiém tra : LCD

- Cho phép kiém tra d6 1&ch vé vi tri co khi anh
sang cua lem / 10 mét

- Can chinh vudng goc bang kiéng

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

0l
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Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

Cot chinh 1660mm
Cot xoay

Banh xe di chuyén
Théu kinh @ 200 mm
Trong lwong 169 kg

37

Thiét bi kiém tra hé théng

Chiéc

- Tinh nang DolP, chan doan thong qua Internet
Protocol duy nhat & cac dong may chan doan
hién nay

- Poc 16i va cac thong so nhanh chéng

- Hién thi dén LED béo hiéu

- Hién thi tat ca cac gia tri cam bién, gia tri hiéu
dung trén xe

- Kénh do tin hiéu Oscillioscope

- Téc @0 truyén tai 20MS/s

- Chirc nang lwa chon bd phan diéu khién

- Két noi Bluetooth chuan

03 chiéc/ phong thuc
hanh/18 hoc sinh, sinh vién

38

May chan doan 161 xe 6 t6

Chiéc

- CPU: 1.4GHz hoic twong duong

- Hé diéu hanh OS: Android 4.0 ICS hodc
twrong dwong

- O cimg noi SSD HD: > 32Gb

- Man hinh cam tng: > 9.5 inch, d6 phan giai >
1024 x 768

- Hb tro két ndi: USB 2; WLAN:; Bluetooth

03 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

Il
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Yéu ciu ky thuit co ban

S6 lwong

Wifi: 2 bang tan G/N 2.4 & 5 GHz

Pin: ¢c6

Trong luong: khoang 1.50 1b

Camera sau: > 5 Megapixel / AF / Flash
K ét ndi Bluetooth hoic USB

Thoi gian khoi dong: <20 giay

Chirc nang chan doan

Chire nang ty dong 1ay VIN cua xe
Chtrc nang quan ly dir liéu

H& tro truc tuyén qua hé théng MaxiFix

Cloud hoac twrong duong

- Chén doan hon 100 hang xe M§, Chau Au,

Chau A

Cap nhat hé thong tuy dong
Thiét ké nang dong, chong soc
Catalogue ban goc kém theo thiét bi

39

Thiét bi chinh gbc dat banh
Xe€

Chiéc

Do chum tong phan: + 20°
Do chum riéng phan: + 10°
Goc Camber: + 10°

Goc Caster: + 30°

Goc King pin: + 30°

Goc Thrust: = 10°

Sai khac goc lai & 20°: £10°

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

cl
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Yéu ciu k§y thuit co ban

S6 lwong

40

May ra vao 16p

Chiéc

Duong kinh kep ngoai (inch): 11-24
Duong kinh kep phia trong (inch): 13-26
Chiéu rong 16p 16n nhat (inch): 3-15
Duong kinh 16p 16n nhat (mm): 1250
Ap suét lam viéc (bar): 6-8

Cong suat mo to (KW): 1.1

Dién ap (V): 220v / 50Hz

Trong luong (kg): 280

01 chiéc/phbng thuc
hanh/18 hoc sinh, sinh vién

41

May can béng lép

Chiéc

Tbc d6 can bang: 75-85-98 RPM

Tinh to4n gia tri mat can bang 1én nhat: 999g
Budc nhay trong lwong: 1g

buong kinh truc :40mm

Cai dat do rong vanh can béng: 1,5°-20”
Puong kinh vanh toi da; 35

buong kinh vanh véi thude do tw dong: 1077-

2877

Do rong banh xe toi da (véi 16ng bao vé):

23,57(560mm)

Puong kinh banh xe 16n nhat véi 16ng bao

v€):44>” (1117mm)

Khoang cach tir vanh téi than may 16n nhat:

1177(275mm).

Trong lvong banh xe 16n nhét : 75kg

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

el
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TT Chung loai vi tinh Yéu ciu ky thuit co ban So lugng
- Cong sudt tiéu thu dién: 400W
- Nguén dién thuc hanh: 230V/ 1pha/ 50Hz
- Trong luong :160 kg
, X . |- Do dai co thé do: 2000mm 01 chiéc/phong thue
42 | Thuge do do chum Chi®e | hanh do Min: 0.1mm hanh/18 hoc sinh, sinh vién
- o day t6i da cua dia 39mm.
- Do chinh xac cua nat chinh budce tién
1 < .« | 0.05mm. 01 chiéc /phong thure
43 | May lang dia phanh/tam bua | Chicc | pc 4a tian 8 smm/phit. hanh/18 hoc sinh, sinh vién
- Nguon dién 220VAC/50Hz.
- Trong luong 6.6 kg.
- Phu hop céc loai dc-qui tir 18-200AH, 12V
(24V)
A .| - Kiém tra chat lugng binh ac quy 01 bo/phong thuc hanh/18
44| Thict bi kiém tra acquy Bo - Kiém tra bd khoi dong hoc sinh, sinh vién
- Kiém tra tinh trang may phat
- Kiém tra tinh trang cua bo diéu chinh
- Kiém tra Ac-quy trong vai gidy
2 , A - . - 01 bd/phong thuc hanh/18
45 | Dung cu kiém tra ty trong B0 |- DPuoc hién thi mau cho viée doc thong s6 Ac- hoc sQirll)h,Osgﬁh V'igl’l an
quy
< |- AC A: 0~600.0/1000A i '
46 | Ampe kim Chidc 03 chiéc/phong thue

- DC A: 0~600.0/1000A

hanh/18 hoc sinh, sinh vién

4!
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Chung loai

Don
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Yéu ciu k§y thuit co ban

S6 lwong

- AC V: 6/60/600V

- DC V: 600m/6/60/600V

- Kich thude : 254(L) x 82(W) x 36(D)mm
- Khéi lvong : 310g

47

Thung bom dau hop sb

Chiéc

- Cong suat: 9.5 lit

- Tiéu thu: 75 ecm3 / chu ky

- Phu kién tiéu chuan (8 chiéc).

- Kich thuée 6ng: 3/8 "x 1500 mm.

- Kich thude thiét bi : 330x260x650 mm

- Puoc thiét ké dic biét dé bom dau hop s6 tu
dong.

- Phu kién c6 thé thay d6i phu hop véi thuong
hiéu xe hot khac nhau

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

48

Thung bom dau cau

Chiéc

Dung tich binh chira: 16L
Trong luong: 10kg

Kich thuge (L-W-H) (mm): 500x460x880 mm.

Banh xe di dong

03 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

49

Phu kién va duong ong két
noi h¢ thong (theo ban ve
mat bang)

Cuon day dan dau 15m

Cudn

Stng cap dau co dong hd do

Chiéc

Ap suét 1am viéc 16n nhat: 200 Bar
Kich thudc: 0928

b6 day: 2 mm

Khép ndi thang 028

Khép ndi gap

03 bd/phong thuc hanh/18
hoc sinh, sinh vién

¢l
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Yéu ciu k§y thuit co ban

S6 lwong

Khép ndi chit T @28 x @28 x 028
Khép ndi trung gian
Kep c6 dinh duong 6ng
Van 1 chiéu ©3/4

Van khoa 3/4

Van giam ap 3/4
Cuén day dan dau 15m
- Thu day tu dong

- Chiéu dai 15m

- Kich thudce day ©1/2”
- Ap suét 160 bar

- Khoi luong 20 kg

50

May rira chi tiét, hoat dong
khi nén, dung dau.

Thiét
bi

- Chiéu cao thung chira dau: 60cm

- Chiéu rong thung chtra dau: 45.5cm
- Chiéu sau thung chtra dau: 42cm

- Chiéu cao 1am viéc: 90cm

- Ap lwc: 40-100PSI

- Lwong dau thyc hanh: 25-30L

01 thiét bi/phong thue
hanh/18 hoc sinh, sinh vién

51

Thiét b1 v€ sinh buéng dbt
bang cong nghé khi Hydro

Thiét
bi

- Dung cho ddng co dong co ¢ dung tich xi

lanh dué1 4500c¢c

- Cong suat khi Hydrogen san sinh ra trong 1

g10: 510-640 lit/gio
- Nhién liéu thuc hanh: Nudce

01 thiét bi/phong thue
hanh/18 hoc sinh, sinh vién

91
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S6 lwong

- Dung tich binh: 15 lit (Thép khong gi)
- Thot gian thong rua: 60 phut

- Thot han Bao tri: 2000gid hodc 5 nam
- bién ap tiéu thu: 1250W

- Day dan khi 3m

- Hién thi man hinh LCD

- Trong luong (kg): 92 kg

- Pién ap dau vao: 220 V

52

Stng ban 6c hoi 1/2"

Chiéc

- Pau van : 172"

- Toc @6 : 8300 rpm

- Tiéu thu khi : 116 1/phut

- Cong sudt : 623 Nm mo ra - 555 Nm vén vao
- Ap suit : 6,2 bar

- Trong luong : 2.500 gram

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

53

Stng ban 6c hoi 3/4"

Chiéc

- Kha nang xiét buléng Max: 32 mm
- Luc xiét Max: 1285 N.m

- Toc d6 khong tai: 6000 v/p

- Trong luong: 4.7 kg

- Ap lue khi khuyén dung: 6.2 bar

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

54

Stng hoi 1ap banh coc

Chiéc

- Pau ndi khau: loai 1/2"/12.7 In./mm
- Momen xodn 16n nhét: 90/66Nm/ft-1b
- Momen xodn l1am viéc: 0-70/0-52Nm/ft-1b

01 chiéc/phong thue
hanh/18 hoc sinh, sinh vién

LT
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- . Pon P A ~ ~ - A
TT Chung loai vi tinh Yeéu cau ky thuat co ban So lwong
- Dung van bu 16ng dén: 14/(9/16) mm/in.
- Tbc @6 khong tai: 160rpm
- Trong lwong: 1.17/2.58 kg/lb
B6 khau thye hanh cho sing . 01 bd/phong thuc hanh/18
55 - Bo . . n
hot 2 hoc sinh, sinh vién
56 B6 khau thye hanh cho sing B6 01 bd/phong thuc hanh/18
hot 3/4 ' hoc sinh, sinh vién
- Thé tich binh chira: 70 lit
Thite hime diu thi 45 - Ap suét khi nén: 6-8Bar 01 chibo/ohone th
ung hung dau thai dong < A \ s chiéc/phong thuc
o Chice |- Ongxa dar: Sm hanh/18 hoe sinh, sinh vién
- Bau nd1 khi
- Thung chtra ¢6 banh xe di chuyén duoc
58 | Bo diu hu Bo 01 bg/phopg thE’C hanh/18
hoc sinh, sinh vién
- Thé tich: 1000 lit
Hé théng hut/gom dau thai .| - Ap suét khi nén: 6-8Bar 01 bd/phong thuc hanh/18
59 A ae AA A BO A ) . . A
dau thai dong co trung tam - Ong xa: Sm hoc sinh, sinh vién
- Dau ndi khi: 10
. o .« | - Dung tich: 20 lit 01 chiéc/phong thue
60 | Binh do dau Chice | o quai xach hanh/18 hoc sinh, sinh vién
61 |HE thong duong 6ng dan téi BS 01 bo/phong thue hanh/18

cac vi tri

hoc sinh, sinh vién

81
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TT Chung loai vi tinh Yeéu cau ky thuat co ban So lwong
- May cha nham: 1 chiéc
D ) thidt bi sira chd  BO phu kien lam vo xe: 1 bg 01 bo/phong thue hanh/18
62 | Pung cuvathictbiswachua | ps | ps ka6 ndn thiy lwe: 1 bo 0/phong thuc han
son vo xe PN . A hoc sinh, sinh vién
- bén say hong ngoai: 1 bo
- May han rut ton: 1 bd
2 |-T 1 - 450 iéc/phe

63 | Buanhua Chiéc rogg Lu’o’ng; & O% chlec/phong thu’g i

- Quai bang g6 hanh/18 hoc sinh, sinh vién
2 |-T lwong: 450 iéc/phe

64 | Bua cao su Chiéc mn,g s g: & O% chlec/phong thu’g e
- Quai bang g6 hanh/18 hoc sinh, sinh vién
- Tw dong lam sach
- Phan mém dir liéu xe : SD card
- bién ap: 220-240V 50/60Hz
- Trong luong binh gas: 10 kg
- Bom chan khéng: 1 cép, sac chinh xac +/-
15gr

65 | Thu hoi/Tai ché/Nap ga diéu Bs |- Chic nang tw dong xa khi 01 bo/phong thue hanh/18

hoa

- Tu dong thu I}Si va nap lai gas cho 6 t6 khi
dat lrong gas can nap

- Dat thoi gian hut chan khéng

- Ghi nh¢ luong dau xa trong suét qua trinh thu
hoi gas tir 6 t6 vao may

- May ¢6 chirc nang nhéc nhd nguoi dung thém
dau bdi tron vao h¢ thong trude khi nap gas

hoc sinh, sinh vién

61
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Chung loai
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Yéu ciu k§y thuit co ban

S6 lwong

- Trén mat panel may c6 02 ‘déng ho: 1 dSI}g
ho do Ap suat cao, 1 dong ho do ap suat thap
- Xa dau bang valve dung tay

- 01 bo day sac kem theo

66

Bo do ga

- Pump driven field calibration range: 10ppm
- Kiéu cam bién: Solid State

- Canh bao: phat hién 10% LEL gi61 han chay
mirc thap cua khi Metan

- Thoi gian kéu: khoang 1 phut

- Thoi gian hoi dap: <2 gidy (dén 40% LEL
gid1 han chay muc thap)

- Duty Cycle: Intermittent

- Tuébi tho pin: 8h hoat dong lién tuc

- Kich thude: 8.7x2.83x 1.8" (221 x 72 x
46mm)

- Trong luong: 18.40z (520g)
- Cung cap kém theo 3 pin "C"

01 bo/phong thuc hanh/18
hoc sinh, sinh vién

67

Bo6 thao bu 16ng gay

- Chuyén dung cho viéc lay bu long 6c¢ vit giy
- 5 mili khoan tuong ung di kém 5 dau lay vit
gﬁy r r r

- Budc xoan dai va canh sac chong nd bu 16ng
- Tay quay M3 - M12 kem theo cho viéc lay bu
long gay dé dang hon

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

e
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S6 lwong

68

May sac dé ic quy

Chiéc

- Dién dp nap: 12 - 24 VDC

- Dong khot dong max: 1200 A
- Dung luong ac quy: 60-900 Ah
Dién ap dau vao: 400 V/50 Hz
Kich thuoc: 41x32x84

Trong lwong: 56 kg

01 chiéc/phbn g thuc
hanh/18 hoc sinh, sinh vién

69

Thiét bi phan tich khi xa
xang va diesel tich hop

Do d6 mo khoéi cia dong Co diesel va xang
May in két qua

- Da Bao gdm dau do s6 vong quay kiéu Kep
ac qui (RPM)

- Pau do nhiét do dau déng co

- Nguon dién 220V

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

70

B0 thiét bi dao tao chan
doan tong thanh xe 6 t6 xang

- Pong co xang 4 ky - 4 xy lanh, hé théng phun
xang dién tur

- Cum déng co bao g6m dﬁy du cac bo phém
va h¢ thong phan co khi may va cac hé thong,
thiét b1 kém theo nhu:

- ,C)ng x4, thung nhién liéu chong an mon, hé
thong dién, den, coi,...

- Hé théng nhién liéu: Phun xang dién tir

- H§ théng khoi dong va hé théng nap dién
cho ac quy.

- Giai nhiét bang nudce (két nude, quat lam

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

I¢
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TT Chiing loai V?g:h Yéu ciu ky thuit co ban S§ Iwgng
mat)
- Po giam thanh
- Hé théng khai dong
- Hé théng dién
- Hé théng bom thuy luc

H¢ thong nap ac qui
H¢ thong dén chi€u sang: den trudce, sau, dén
x1 nhan, ...

- Hé théng truyén dong cau trudce, cau sau
Hé théng giam chan (li xo, nhip)

Hé théng i

Hé théng phanh ABS

Hé thong can sb

Bang tap 16 dong ho

Binh dc quy méi 100%: 12V-15Ah

- Trén mat Panel ¢6 b6 tri khoa dién, déng ho
tap 16, hién thi théqg tin hoat déng cua dong co,
bo giac dién do ki€ém, cong taic may.

- TAat ca cac hé théng hoat dong binh thuong.
Dung luyén k¥ nang chan doan, tim pan, xu 1y,
khéc phuc hu hong.

- M6 hinh duwoc xt 1y bé mit, phun son, hoa
chat chong ri, chéng an mon. Tat ca duoc dat
trén khung gia son 3 16p cao cap co 04 banh xe

C
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S6 lwong

dé tién di chuyén.

71

Cau nang 4 tru

Chiéc

- Strc nang; 5.5 tan

- Chiéu cao nang t6i da; 1896mm

- Chiéu cao duong dan xe: 246mm

- Chiéu rong dudong dan xe: 490mm

- Khoang cach gitta 2 duwong dan: 800-1100mm
- Chiéu dai tong thé: 6288mm

- Chiéu rong téng thé: 3342mm

- Chiéu cao tong thé: 2230mm

- Coéng suat dién: 2. 2kW

- bién ap: 220V hoac 380V

01 chiéc/phbn g thuc
hanh/18 hoc sinh, sinh vién

72

Hé thoéng dung cu thao 1ap
co ban va chuyén dung

- 13 dau khau 1/4", 6 canh ¢&: 4; 4,5; 5, 5,5; 6;
7:8;9:10;11;12; 13; 14mm

- 13 dau khau 1/4", 6 canh, than dai c&: 4; 4,5;
5:5,5;6;7,8;9;10;11;12; 13; 14mm

01 tay van dao chiéu 1/4"

01 khép ndi mém 1/4"

01 thanh ndi dai 1/4" dai 50mm.

01 thanh nbi dai 1/4" dai 100mm

01 tay van thanh truot chir T 1/4" dai 115mm
01 t6 vit 1ap dau bit 1/4", dai 150mm

- 06 dau khau 1/4" lap bit luc giac c&: 3; 4; 5;
6;7; 8 mm

01 bo/phong thuc hanh/18
hoc sinh, sinh vién

19
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S6 lwong

- 08 dau khau 1/4" lap bit hoa thi ¢&; T06; T07;
TO08; TO9; T10; T15; T20; T25.

- 01 dau qhuyén déi 4 canh - 6 canh c& 1/4"
dung cho lap cac dau bit

- 06 dau bit to vit 2 canh 1/4" kich ¢& 0,5x3;
0,6x4.,5; 0,8x5,5; 1,0x5,5; 1,2x6.5; 1,6x8mm

- 03 dau bit 1/4" loai 4 canh Phillips 1/4" kich
¢ PH1; PH2; PH3

- 03 d4u bit 1/4" loai 4 canh Pozidriv 1/4" kich
cd PZ1;PZ2; PZ3

- 06 dau bit 1/4" loai luc giac ¢& 2; 3; 4; 5; 6;
8mm

- 09 dau bit 1/4" loai hoa thi ¢& T8; T9; T10;
T15; T20; T25; T27; T30; T40

- 03 dau bit 1/4" loai hinh vudng ¢& 1; 2; 3mm
- 01 dau lap bit c& 1/4"-1/4"

- 20 dau khau 1/2", 6 canh, ¢&: 8;9; 10; 11; 12;
13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24;
27;30; 32mm

- 11 dau khau 1/2", 6 canh, than dai ¢&: 10; 12;
13;14; 15;16;17;18;19;21; 22 mm

- 01 tay van dao chiéu 1/2".

- 01 khop ndi mém 1/2"

- 01 thanh nbi dai 1/2" dai 125 mm

104
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

- 01 thanh ndi dai 1/2" dai 250 mm

- 01 dau khau chuyén doi 4 canh 3/8"-1/2"

- 08 khau 1/2", 14p bit luc giac ¢&: 5,6, 7, 8; 9;
10; 12; 14 mm.

- 07 khau 1/2", lip bit hoa thi ¢&: T27; T30,
T40; T45; T50; T55; T60.

- 06 t6 vit 2 canh c&: 2,5x50; 3x75; 4x100;
5,5x125; 6,5x150; 8x200 mm.

- 01 t6 vit 2 canh ¢&; 4x30 mm.

- 04 t6 vit 4 canh phillips c¢o: PHOx60;
PH1x80; PH2x100; PH3x150 mm.

- 01 t6 vit 4 canh phillips c¢&: PHIx30 mm.

- 12 t6 vit hoa thi ¢&: T06; TO7; TO08; TO9;
T10; T15; T20; T25; T27; T30; T40; T45.

- 09 dau bit 1/4" loai hoa thi, than dai c&: T3;
T4, T5;T6; T7;,T8; T9; T10; T15.

- 05 dau bit 1/4", hoa thi (kiéu 16 thong), than
dai co: T6; T7; T8; T9; T10.

- 09 dau bit 1/4" t6 vit 2 canh ¢&: 0,8; 1,2; 1,5;
1,8;2;2,5;3;3,5, 4 mm.

- 05 dau bit 1/4" luc giac ¢&: 0,7; 0.9; 1,3; 1,5;
2 mm.

- 04 diu bit 1/4" to6 vit 4 canh Phillips ¢&:
PHO000; PHOO; PHO; PH1.

Y4
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

- 04 dau bit 1/4" t6 vit 4 canh Pozidriv c&
PZ000; PZ00; PZ0; PZ1.

- 01 thanh néi dai 1/4" dé ndi dai dau lip bit.

- 01 t6 vit 14p dau bit, dai 110mm

- 22 calé 1 dau ho - mot dau chong ¢ 6; 7; 8;
9:10;11;12; 13;14;15;16;17; 18; 19; 20; 21;
22;23;24;27; 30; 32 mm.

- 09 chia van luc giac dudi cau c&: 1,5; 2; 2.5;
3:4;5;6;8; 10 mm.

- 17 dau khau 3/8", 6 canh, c&: 6; 7; 8; 9; 10;
11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22
mm.

- 08 dau khau 3/8", 6 canh, than dai c&: 8; 10;
11;12;13;14;17; 19 mm.

01 tay van dao chiéu 3/8"

01 khép ndi mém 3/8"

01 cai thanh ndi dai 3/8" dai 75mm

01 cai thanh ndi dai 3/8" dai 150mm

01 dau khau chuyén doi 4 canh 1/2"-3/8"

07 khau 3/8", 14p bit luc giac c&: 4; 5, 6; 7, 8;
9: 10 mm.

07 khau 3/8", lap bit hoa thi ¢&: T15; T20;
T25; T27; T30; T40; T45.

- 08 calé 2 dau ho c&: 6x7; 8x9; 10x11; 12x13;

9¢
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

14x15; 16x17; 18x19; 20x22 mm.

- 08 ca 1& 2 dau chong ddi xing cd: 6x7; 8x9;
10x11; 12x13; 14x15; 16x17; 18x19; 20x22
mm

01 kim cét 160 mm
01 kim bang 180 mm.
01 kim mo6 nhon 200 mm

- 01 kim mé phanh trong (019-60mm), mii
thang, dai 180mm.
- 01 kim mé phanh trong (019-60mm), mii
cong, dai 170mm.
- 01 kim m¢ phanh ngoai (@19-60mm), mii
thang, dai 175mm.
- 01 kim m¢ phanh ngoai (@19-60mm), mii
cong, dai 175mm.

01 kim mo qua 250 mm
01 biia dau vuong 500g.

01 bua dau mém duong kinh 35mm.
01 d6t dau, duong kinh than @4 mm.
01 dot béng, rong 17mm, dai 150mm
01 dot nhon dai 125mm.

73

Thiét bi kiém tra dén chiéu
sang phia truéc

Thiét
bi

Kiém tra dén pha véi camera tich hop, kiém
tra duoc den lasez
- Man hinh kiém tra : LCD

01 thiét bi/phong thuc
hanh/18 hoc sinh, sinh vién

LT
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Cho phép kiém tra d6 1&ch vé vi tri co khi anh
sang cua lem / 10 mét

- Can chinh vudng goc bang kiéng

Cot chinh 1660mm

Cot xoay

Banh xe di chuyén

Théu kinh @ 200 mm

Trong lwong 169 kg

74

Bang thtr phanh

Chiéc

- Bé rulo kiém tra phanh + Can tai trong
- Bé kiém tra truot ngang

Remote diéu khién tir xa

Tu diéu khién

Trong lwong t6i da moi truc xe: 2.5 Tan

Dong co: 2 x 4 kw
Téc dd kiém tra : 5 Km/h
- Luc phanh t6i da do luong duoc: 10.000 N

- Trong lwong toi da luc luong do luong dugce:
10.000 N

- DBuong kinh con 1an: 200mm

- Nguén cung cap: 380V/50Hz

- Kich thuée : L x H x W: 720 x 255 x 2440
mm

- Trong lvong : 350 kg

01

chiéc/phong

thuc

hanh/18 hoc sinh, sinh vién

8¢
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Bé kiém tra truot ngang

- Do truot : 5-10 km/h

- Khoi lvong kiém dinh t6i da : 3.5 tan

- Bién d6 : -20 y 20 m / km.

- Khoang cach do : 0,1 m. / km

- bién 4p : 12Vdc

- 3 muc danh gia: A) m/ km (téi da 20 m / km),
B) mirc d6 va thoi gian, C) chuan 161

- Kich thuéce bé : 820x50x650mm

75

M6 hinh hé théng dién lanh
tur dong 6 t6

- 01 Coéng tic dieu khien AC (cong tic tong)

- 01 May nén khi

- 01 Dan lanh cung hop phan phdi khi lanh,
quat dan lanh

01 Dan nong cung quat dan nong
01 Dan suoi

01 Bo gia nhiét cho dan sudi
01 Phin loc ga

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

76

Mo hinh hé théng dién 6 to

Hé thong dén chiéu sang gom:

+ Bo cong tac diéu khién dén
+ B6 den trude (12VDC)

+ B0 dén sau (12VDC)

+ Cong tic mo ngudn

+ B6 ro le trung gian

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

6C
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Hé thong khoi dong may (dé) gdm:
+Pong co @& 12VDC

+ Cong tac khoi dong

+ Ro Ire trung gian

- Hé thong gat nuwde gom:

+ Bdng co gat nudc - bom nurde

+ Cong tic

+ Bom nudc 12VDC

- Hé thong nap dc qui gom:

+ Dinamo 12VDC

+ Bdng co kéo Dinamo, dién ap 220V
+ Khi cu dién khéi dong dong co

+ Peén bao

- Hé thong danh Itra gdm:

+ B0 chia dién

+ B0 buri va mo bin danh ltra

+ Céc cam bién

+ Ban dap ga

77

B0 thiét bi dao tao chan
doan tong thanh xe 6 t6 dau

- Pong co dau 4 ky - 4 xy lanh, hé théng phun
dau dién tu

- Cum dong co bao g6m dﬁy du cac bo phan va
hé thong phan co khi may va cac hé thong, thiét
b1 kém theo nhu:

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

0¢
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Qng x4, thung nhién liéu chong an mon, hé
thong dién, den, coi,...

- H¢ théng nhién liéu: Phun dau dién tu

- Hé théng khot dong va hé théng nap dién cho
ac quy.

- Giai nhiét bang nudce (két nudce, quat 1lam mat)
- Po giam thanh

- Hé théng khai dong

- Hé théng dién

- Hé théng bom thuy luc

- Hé théng nap éc qui

- Hé théng deén chiéu sang: deén trude, sau, dén
x1 nhan, ...

- Hé théng truyén dong cau trudce, cau sau

- Hé thong giam chan (1i xo, nhip)

- Hé thong li

- Hé thong phanh ABS

- Hé théng can sb

- Bang tap 16 dong hd

- Binh dc quy médi 100%: 12V-15Ah

- Trén mqét Panel c6 bé tri khoa dién, déng ho
tap 16 hi€n thi thong tin hoat dong cia dong co,
bo giac dién do ki€ém, cong taic may.

- T4t ca cac hé théng hoat dong binh thuwong.

1€
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TT

Chung loai

Don
vi tinh

Yéu ciu k§y thuit co ban

S6 lwong

Dung luyén k¥ nang chan doan, tim pan, xu ly,
khéc phuc hu hong.

- M6 hinh duoc xir Iy bé mat, phun son, hoa
chat chéng ri, chong an mon. Tat ca duoc dat
trén khung gia son 3 16p cao cap co 04 banh xe
dé tién di chuyén.

78

M5 hinh dong co phun dau
dién tu

- Bong co dau 4 ky - 4 xy lanh, hé thong phun
dau dién tir CRDI

- Cum déng‘co bao g6m dﬁy du cac bérphén VE:l
hé thong phan co khi may va cac h¢ thong, thiét
b1 kém theo nhu:

- Két nude va quat lam mat, ong xa, thung
nhién liéu chong an mon,...

- Hé théng nhién liéu: Phun dau dién tit CRDI
- Hé théng khot dong va hé théng nap dién cho
ac quy.

- Co gidc chuan doan

- Kém theo binh Acquy GS 70AH méi

- Dung luyén k¥ ning do kiém, sira chira, ... ..

- Khung quanh bao phu 6ng thép uén son tinh
dién mau xanh thuan tién viéc di chuyén

- Xung quanh Op tam che phu mau tring

- Hop dién c6 02 canh cira, thuan tién thao lép
dé thuc hanh

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

43
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TT

Chung loai

Don
vi tinh

Yéu ciu ky thuit co ban

S6 lwong

- Panel mat na duoc khic CNC, chéng trﬁy
Xuoe

- M6 hinh hoat dong 6n dinh & cac ché d6 phuc
vu tot cho cong tac giang day va nghién ciru
khoa hoc.

- T4t ca cac hé théng hoat déng binh thuong.
Dung luyén k¥ nang chan doan, tim pan, xu 1y,
khéc phuc hu hong.

- M6 hinh duoc xir ly bé mat, phun son, hoa
chat chéng ri, chong dn mon. Tat ca duoc dat
trén khung gia son 3 16p cao cap co 04 banh xe
dé tién di chuyén.

79

Hé théng thiét bi son cong
nghé cao

- Robot son 6 truc: Tai trong 7kg, Nguon cap
220VAC, trong lugng: 250kg, tiéu chuan IP67

- B6 diéu khién robot cam tay: Giao dién HMI
cam mg, can diéu khién 3D, trong luong: 1.3kg
- Phan mém mo phong trén may tinh: thyc hanh
cong nghé robot a0, cong nghé Multimove, mo
phong 3D

- Phong son robot: Kich thudc:
6900(L)x3900(W)x2560(H)mm, Cong suat
dong co: 5.5Kw

- Bang tai tu dong: Kich thudc 10mx0.4m, diéu
khién bang PLC

- Béc phun son: Kich thuéc 1.2mm, toc do khi

01 bd/phong thuwc hanh/18
hoc sinh, sinh vién

153
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TT Chiing loai V?g:h Yéu ciu ky thuit co bin S6 lugng
18.7CFM, d6 phu son 400mm
- Thiét bi kiém tra ap suat nén dong co xang; 1
bo
- Thiét bi kiém tra ap suat nén dong co Diesel:
1 bd
20 Hé thong thiét bi chan doan Bs |- Thiét bi kiém tra kim phun co dong co Diesel: | 01 bQ/phOpg thu’c hanh/18
0 to ' 1 bd hoc sinh, sinh vién
- Thiét bi kiém tra ap suat nhién liéu dong co
phun xang: 1 bd
- Thiét bi do suét tiéu hao nhién liéu dong co: 1
bo
- Thiét bi thay dau phanh: 1 b
L - Thiét bi kiém tra diu phanh: 1 bd o ‘
21 }}e thong thiét b1 do kiém 6 B6 | - Thidt bi kiém tra acquy: 1 bd 01 bq/phoqg thg.’f hanh/18
to DA , hoc sinh, sinh vién
- Thiét bi ki€m tra géc nghiéng banh xe: 1 bo
- Thiét bi kiém tra nuwéde lam mat déng co: 1 bd
82 | Thiét bi thu bui loc gid Bo | Cong suat mo to: 1,5 Kw. 01 bd/phong thuc hanh/18
Hé théng éng hut khi xa khi Toc do quat: 2800 Rpm. hoc sinh, sinh vién
g3 | X€ nd may trong xuong (theo pg | L lwong gio: 2100 M3/H.
cac khoang trong xuong SC ' thue hanh cho bd quat hut ¢6 luu lugng gio:
chung) 2800 M3/H.
g4 | Quat hiit trung tam bang Chide | Kich thude b loc: 450 x 450 x 700 mm.

nhém

143
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Pon

TT Chiing loai i tinth Yéu ciu k§y thuit co ban S6 lwong
85 | Ong xi phong dit 4m san. Chiéc
86 | Ong hut di chuyén don Chiéc
o Gospaii e saany
88 | BO loc khi thai Bo
89 | Thiét bi do do on Chiéc
90 | Bom hoi/ddng hd do Chiéc
91 T.}}iét 131 kiAém tra phat hién Chiée Man hién thi LCD
tiéng 6n dong co 30-130db ,
. . Kiém tra cin béng nhiét hé O} chiéc/phbng thu’g A
gp | Thetbidonhigtdobang | oyiee | g chinh xdc: sai s6 1% hanh/I8 hoc sinh, sinh vien

laser

Hién thi két qua do sau: 0.5s

UY BAN NHAN DAN THANH PHO

93
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Phu luc 5

TIEU CHUAN, PINH MUC SU DUNG MAY MOC,
THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH
NGANH/NGHE: CONG NGHE KY THUAT CO KHi
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

Don vi

TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
1 | May thir kéo, nén van nang Chiéc | Luc 2300 kN 0.3 chlgc/phpAng thyc hanh/18 hoc
sinh, sinh vién.
) May thu xoan thuan tay thanh Chiée | M6 men xo4n * 1000 Nm 03 chlgc/phpAng thue hanh/18 hoc
tron sinh, sinh vién.
3 | May do bién dang Chiéc | D6 chinh xédc: (2 + 17)um 03 chiéc/phong thyc hanh/18 hoc
sinh, sinh vién.
. A1 A .« | Pham v1 do: Ra: (0,017 = 10) um, 03 chiéc/phong thue hanh/18 hoc
4 | May do 46 nham cdm tay Chiée Rz: (1 = 170) um sinh, sinh vién.
. " 4 Pau do hanh trinh (X, Y, Z) > 03 chiéc/phong thue hanh/18 hoc
3 |Mdy do 3 chicu Chige | 400x380x1170)mm sinh, sinh vién.
6 | May do do cting cam tay Chiéc | Luc >2000 kN 0.3 chlgc/phpAng thyc hanh/18 hoc
sinh, sinh vién.
7 | May soi t6 chirc kim loai Chiéc | Do phong dai > 1170 lan 0.3 chlgc/phpAng thyc hanh/18 hoc
sinh, sinh vién.
8 | May bién 4ap 1 pha Chiéc | Cong suat £ 2kVA 03 chiéc/phong thue hanh/18 hoc

9¢
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
sinh, sinh vién.
LA y . A1 03 chiéc/phong thuc hanh/18 hoc
9 | May bién ap 3 pha Chiec | Cong suat: (1 +2)kVA sinh, sinh vién.
10 bong co dién khéng dong bo 1 Chiée Céng su 4 < 1kW 03 chlgc/phpAng thuc hanh/18 hoc
pha sinh, sinh vién.
1 Pong co dién khéng dong bo 3 Chiée Céng su 4 < 1kW 03 chlgc/phpAng thuc hanh/18 hoc
pha sinh, sinh vién.
12 | Dong co dién 1 chidu Chidc | Cong suit: (1 +3)kW 03 chicc/phong thue hanh/18 hoe
sinh, sinh vién.
13 | Nhém may khoan
- Kha ning khoan t6i da: @16 mm " . .
- | May khoan dimg Chiéc |- Cong suat: > 0.5 Kw (S)ighls?;ilphio;g thye hanh/18 hoc
- BPuong kinh tru may: > 60 mm ’ Vietl.
- Kha nang khoan thép 16n nhat: 30
mm - A \ \
- | May khoan can Chiéc | - Dbong co chinh: > 1.5 Kw (s)iiﬁ(l:hls?r%pf/lioérrllg thwe hanh/18 hoc
- Dai toc do: 30-2000 vong/phut ’ '
- Kha nang taro ¢& nho nha: M14
- Hanh trinh X, Y, Z: > 250 x 200 x
250mm £ \ \
- | Méy khoan 15 EDM Chide |- Khéi lwong phoi téi da: 150kg | 0> chiée/phong thure hanh/18 hoc

- Chiéu Sﬁ}l khoan tdi ,da: 150mm
- Cong suat tiéu thu to1 da: 3,0kVA

sinh, sinh vién.

LE
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
- Kha nang khoan t6i thiéu: 13 mm
) Wi . \ SR - £ . \
- | May khoan ban Chiée Kich thuéc ban may: > 250 x 250 03 chlgc/phpAng thue hanh/18 hoc
mm sinh, sinh vién.
- Toc d6 quay: 50- 1500 rpm
14 | Nhém May tién

May tién van nang

Chiéc

- Puong kinh quay trén bang may:
> (A330mm

- Téc do truc chinh: 70 - 2000 rpm
- Khoang cach tam: > 500mm

- Cong suat dong co: > 1,5 kW
(2HP)

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May tién van nang hién thi so6

Chiéc

- Khoang céch gitra 2 tam: > 500
mm - Purong kinh quay trén bang
may: > ¥330mm

- Cong suat dong co chinh: > 1,5
kW

- Téc @0 truc chinh: 0 ~ 2000 vong/
phut

- Hanh trinh X/Z: > 130 /450 mm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May Tién CNC 3 truc

Chiéc

Duong kinh quay trén bang may: >
¥200 mm

Duong kinh quay trén bang dao:
>(60 mm

Hanh trinh truc X: > 80 mm

Hanh trinh truc Z: > 250 mm Dai

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

8¢
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TT

Chung loai

Don vi
tinh

Yéu cu k§y thuit co ban

S6 lwong

toc do: > 60 ~ 3000 rpm

D06 phan dai truc C: 0,001°
Cong suat dong co truc chinh: >
3kW

Trung tam gia cong tién CNC
4 truc (X/Y/Z/C)

Chiéc

- Buong kinh vat quay 16n nhat trén
bang may: > ©¥400 mm

- Puong kinh vat quay trén ban dao
ngang: > ¥250 mm

- Khoang cach giira truc chinh vau
sau: > 550 mm

- Hanh trinh truc X: > 100 mm

- Hanh trinh truc Z: > 500 mm

- Hanh trinh truc Y: +25 /- 25 mm

- D6 phan dai truc C: 0,01°

- Téc @6 truc chinh: 0-3500
vong/phut

- Cong suét truc chinh: 8~13 kW

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

Trung tam gia cong tién 5 truc
(3+2 truc)

Chiéc

May tién CNC véi truc X/Z/C va

d6i khang (Z2/C2)

- Buong kinh gia cong: > 100mm
- Chiéu dai gia cong: > 300mm

- Hanh trinh X/7Z/72: 100/300/300
mm

- Téc do quay truc: > 3000 rpm

- P6 phan dai truc C: <0,01°

- Téc do dao quay: > 3000 rpm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

6¢
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TT Chiing loai Dt‘;’:l‘h“ Yéu ciu k§ thuit co ban S§ Iwgng
Trung tdm gia cong tién c6 dau
phay Powermill
- Téc d truc chinh: 0 - 5000
vg/phut
- Dai toc d6 quay dau truc phay: O -
Méy Tién CNC 5 truc déng | 12000 ve/ph 103 chiéc/phong thuc hanh/18 hoc
| ther ‘ ‘ Chiéc |- Hé thdng dao 20 vi tri ti€u chuan sinh. sinh vién ‘ ‘
BT40/ISO40/HSK 63 ’ '
- Dai gbc xoay truc B toi thiéu: +/-
1000
- Dai hanh trinh dau phay
Powermill t6i thiéu: 200 (+100 / -
100 mm)
Hé tliéng gia céngAhoapAthién Ha - Cong suat dong co truc chinh: 01 hé théng/phong thurc hanh/18
15 | boi té hop Trung tam tién théng 20~30 kw , hoc sinh. sinh vién
CNC va Trung tdm phay CNC - Cong suat dong co truc doi ‘ ’ '
Mbi hé thong bao gom: khaflg: 20 ~ 30 kw
- - Cong suat dong co dao tu quay: >
- | Mam dao Chiéc | 4Kw
- | Trung tdm phay CNC Chiéc | - Toc do tryc chinh: 0 - 5000
.. ; < | vg/phut - Toc do truc doi khang: O -
- | Bang tai phoi Chiée 5000 rpm - Toc d6 dao quay: O -
_ | Hé thong lam mat tich hop Chide | 3000 ve/phiit - Cong suat dong co
trong bang tai phoit dau phay: 20 ~ 30 kw
- | Pidu hoa nhiét d6 cho ti dien | Chiée |~ D21 to¢ d6 quay dau truc phay: 0 -

ov
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
Hé théng lam mat cho: 12000 vg/ph i
Déng cOo truc chinh trung tam - Hé théng dao 20 Vi tri t1i€u chuan
tién Hé BT40/ISO40/HSK63 7
" | Pong co truc chinh trung tdm | théng |- Dai gbc xoay truc B to1 thicu: +/-
h 1000
phay pr 1 . A
Pong co md men truc B - Dat hanh trinh dau phay
He Powermill t61 thieu: 200 (+100 / -
- & thd ” O 100
H¢ thong thuy luce théng mm)
16 | Trung tam CNC Cong nghé He |- Hanh trinh X/Y/Z t6i thiéu: 100/
cao thong | 35 (+20/-15)/ 320 mm
MBbi trung tAm bao gom: - Buong kinh quay vuot bang may:
Mav oia cdne CNC C5 ha > 300 mm
ay gia cong ong nghé o : SRR A : )
= | cao nhidu true Chiéc mlfnhoang cach tam 2 dau truc: 450 01 hé théng/phong thue hanh/18
- | piéu hoa tir dién Bo |- Téc do téi da truc chinh/ déi hoc sinh, sinh vién.
A A , A khang: > 3000 rpm
- | Hé thong thuy lu B . ..
© ong oy e © - Cong suat truc chinh/ doi khang:
- | Bang tai phoi Bo >3 5 kW
- | G6i Phu kién cho may B - Dao quay: >3000 rpm/ 1,2 kW
17 | Nhém May phay

Iy
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

May phay van nang

Chiéc

Cong suat dong co: > 1,2 kw
Truyén dong: Hop sb

Dai toc do truc chinh: 40 - 1500
vg/phut

Kich thude ban lam viéc: > 250 x
600 mm

Hanh trinh truc X: > 500 mm
Hanh trinh truc Y: > 240 mm
Hanh trinh truc Z:; > 300 mm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May phay van ning gin thudc
quang

Chiéc

B6 hién thi s6 cac truc X/Y/Z

- Hanh trinh X/Y/Z: >250/200 /
250 mm

- Ban may: > 500 x 200 mm

- Téc @6 truc chinh: 80 - 2000 vg/
phut

- Cong suat dong co: > 1,2 kW

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May phay dimg vé1 bo hién thi
sO

Chiéc

B6 hién thi s6 cac truc X/Y/Z

- Hanh trinh X/Y/Z: >250/200 /
250 mm

- Ban may: > 500 x 200 mm

- Téc @6 truc chinh: 80 - 2000 vg/
phut

- Cong suat dong co: > 1,2 kW

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May phay CNC 3 truc

Chiéc

- C6 mo6 phong 3D
- Hanh trinh truc X: > 300 mm
- Hanh trinh truc Y: > 200 mm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

4y
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Hanh trinh truc Z: > 250 mm

- Cong suat dong co: > 5,0 kW

- Téc @6 quay toi da; > 8.000 rpm

- Toe dod quay truc thir 4 (truc A): >
20 rpm

- Toe dod quay truc thr 5 (truc B): >
20 rpm

May phay CNC 4 truc

Chiéc

- Hanh trinh truc X: > 180 mm

- Hanh trinh truc Y: > 120 mm

- Hanh trinh truc Z: > 200 mm

- Cong suat t6i da dong co: > 0,5
kW

- Téc do quay toi da: 3.000 vg/phit
- Toe dod xoay truc thir 4: > 5 vg/
phut

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May phay CNC 5 truc (3+2

truc)

Chiéc

- C6 mo6 phong 3D

- Hanh trinh truc X: > 300 mm

- Hanh trinh truc Y: > 200 mm

- Hanh trinh truc Z: > 250 mm

- Cong suat dong co: > 5,0 kW

- Téc @6 quay toi da; > 8.000 rpm

- Toe dod quay truc thir 4 (truc A): >
20 rpm - Téc dd quay truc tha 5
(truc B): > 20 rpm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May phay CNC 5 truc dong

thot

Chiéc

- Hanh trinh truc X: > 400mm
- Hanh trinh truc Y: > 250mm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

194
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Hanh trinh truc Z: > 350mm

- Dai xoay gbc xoay toi thiéu truc
B: +/- 100 @6

- Goc xoay truc C: n x 360 do

- Ban may: >350x350 mm

- Dai téc do toi thieu: 50-8.000
vg/phut

- Cong suét déng co truc chinh: >
5,0 kW

18

Nhém May Mai

May mai phang

Chiéc

- Hanh trinh theo chiéu doc ban
may: > 300 mm

- Hanh trinh theo chiéu ngang ban
may: 150 mm

- Kich thude ban tu: > 150 x 300
mm

- Téc d6 clia da mai: > 1200v
g/phut

- Kich thude da mai: >180x12x30
mm

- Cong suét déng co: 0,75 HP

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

Mady mai vO tam

Chiéc

Banh mai chu dong

- Dai duong kinh mai toi thiéu :
D1~ 10 mm

- Kich thuéc da mai (O.D. x W x
1.D.): ©¥250 x 150 x @120 mm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

4%
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- T6c do da mai: 1500 vg/ph

- Pong co da mai: >5 HP Banh mai
diéu chinh

- Kich thuéc banh mai (O.D. x
width x I.D.): ©200 x 150 x 390
mm

- Téc do d4 mai: 10~250 r.p.m.
(thay doi)

- Béng co mai: 1HP

May mai tron trong, ngoai

Chiéc

- Khoang cach chong tam: > 500
mm

- Puong kinh phoi 16n nhat trén ban
may: > 200 mm - Tai trong phoi
16n nhat: > 50kg

- Kich thuéc da mai: > 0250 x 32 x
¥120 mm

- Téc d6 (loai day dai) : 1500
vong/phut

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May mai dung cu cét

Chiéc

- BPuong kinh quay trén ban may
16n nhat: > 3250 mm - Kich thwéc
ban may: > 100x350 mm

- Téc d6 truc banh mai: > 2000
vong/phut

- Pong co truc banh mai : >1/2HP

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May mai hai d4 dung

Chiéc

- Cong suat: 1.1 Kw - Téc do: >
2000 vong/phut

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

9%
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Puong kinh da mai: > 150 mm

May mai dao phay ngon

Chiéc

- Puong kinh mai téi thiu: > @3
mm
- Goc trude ludi dao: 30 ~ 180°

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

19

Nhom may cét

May cat day CNC

Chiéc

Hanh trinh truc XY, Z: > 250 x 200
x 200mm

Hanh trinh truc U x V: > 40x40 mm
Khéi luong phéi t6i da : > 200 kg
Kich thudc ban may: > 250x250
mm

Goc cat ¢on : >+ 15/200°/mm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

May ban 16 (ban 16 cho may
cat day)

Chiéc

- Hanh trinh X, Y, Z: > 250 x 200 x
250mm

- Khéi lvong phoi toi da: > 150kg

- Chiéu sau khoan t6i da: > 150mm
- Cong suat tiéu thu toi da; >
3,0kVA

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

20

May ép nhua

Chiéc

- Luc ép khudn : > 500 kN

- Luc mé: > 70 kN

- Truc vit : duong kinh >25mm
- Luc ép 16n nhat: 1000 bar

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

21

May gia cong xung dién EDM

Chiéc

Kich thude chay truc X,Y,Z: > 200
x 200 x 200 mm Kich thude ban
may : > 350 x 250 mm

03 chiéc/phong thue hanh/18 hoc
sinh, sinh vién.

9v
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

Khoi lrong phéi 16n nhat : > 300kg
Kich thudc phoi 16n nhat : >500 x
350 x 200 mm

22

Thiét bi Bao tri dién trong day
chuyén san xuat

Daép ung t6i thiéu cac chirc ning
chinh sau:

Poc va vé& so db dién va so dd lép
rap;

Cai dat thong sb cua truc chinh, truc
dan tién, hé thong va drive servo;,
Sao luu dir liéu 8. Van hanh chue
nang co ban cua truc chinh, truc dan
tién, hé théng dao, mo dun boi tron
va lam mat;

Chan doan 16i va bao tri may cong
cu NC; Phat hién do chinh xac hinh
hoc cia may cong cu NC.

03 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

23

B0 thiét bi Bao tri thiét bi co
khi diéu khién so, Tién CNC

Téi tiéu bao g6m b6 diéu khién
dién, bo dao tao lép dat dién, may
tien CNC san xuat dinh huéng
nghiéng va thanh phan chirc nang
truot chéo, va cong cu do luwong.

03 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

Ly
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

24

B6 dao tao may tién CNC

Daép ung t6i thiéu cac chirc ning
chinh sau:

Poc va vé& so db dién va so dd lép
rap;

Cai dat thong sb cua truc chinh, truc
dan tién, hé thong va drive servo;,
Sao luu dir liéu

Van hanh chirc nang co ban ctua
truc chinh, truc dan tién, hé théng
dao, mo dun boi tron va lam mat;
Chan doan 16i va bao tri may cong
cu NC; Phat hién do chinh xac hinh
hoc cia may cong cu NC.

03 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

25

Bo thiét bi bao tri thiét bi co
khi di€u khién s6, Phay CNC

Daép ung t6i thiéu cac chirc ning
chinh sau:

Poc va vé& so db dién va so dd lép
rap;

Cai dat thong sb cua truc chinh, truc
dan tién, hé thong va drive servo;,
Sao luu dir liéu

Van hanh chirc nang co ban ctua
truc chinh, truc dan tién, hé théng
dao, mo dun boi tron va lam mat;
Chan doan 16i va bao tri may cong
cu NC; Phat hién do chinh xac hinh
hoc cia may cong cu NC.

03 bd/phong thuc hanh/18 hoc
sinh, sinh vién.

8y
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
- Cong suat: (0,17 +2) kW A ‘
26 | May mai stra dao tién Chiéc |- Toc d6 <3600 (v/p) (s)iillihls?r%lphioérrllg thye hanh/18 hoc
- Puong kinh da (100 + 200) mm - ST VIED.
- Cong suat: (0,17 + 2)kW ks ‘
27 | May mai stra dao phay Chiéc |- Toc d6 <3600 (v/p) (S)&lghlsfzilp&o;g thye hanh/18 hoc
- Buong kinh d4 (100 + 200)mm ’ '
28 | Nhém May nén khi
g v 01 chiéc/phong thuc hanh/18 hoc
- | May nén khi Chice sinh, sinh vién.
- i > ] .
_ | May Nén Khi Tryc Vit Ngam Chide |- kuusﬂg?rllagmkglié_clégrl?g);ut 01 chiéc/phong thuc hanh/18 hoc
Dau P A oan sinh, sinh vién.
- Cong suat déng co: > 5 HP
QA , .4 | - Luu luong khi: 22,0 m3/min 01 chiéc/phong thue hanh/18 hoc
30 | Mdy Say Khi Gas Chice Ap suét viée toi da >8 Bar sinh, sinh vién.
31 | Bo loc khi the Chiéc 01 chiéc/phong thuc hanh/18 hoc
T sinh, sinh vién.
- Luu luwong khi: >2.0 m3/phut 4 . .
32 | B6 loc khi tinh Chiée | - Ap suét lam viéc téi da => 10 Bar gﬁﬂ‘l’hg&phio;g thye hanh/18 hoc
- D6 day luéi loc : <0.02 micron > SILvIen.
- Dung tich : > 5001 " . .
33 | Binh chira khi nén Chiéc |- Ap suat thiét k&> 10 Bar (s)iillihls?r%lphioérrllg thye hanh/18 hoc
- Ap suét 1am viéc: 6~ 8,5 Bar ’ Vietl.
34 | Et6 ma kep song song Chiéc | PO mé <2170 mm 03 chiéc/phbng thuc hanh/18 hoc

oV

020T-6-10 A83N/I81+081 9S/0Vd DNOD

iV



TT Chiing loai Dt‘;’:l‘hvl Yéu ciu ky thuit co ban S§ Iwgng
sinh, sinh vién
35 | £ t6 méy khoan Chiéc | D6 m& <2170 mm 03 chiéc/phong thyre hanh/18 hoc
sinh, sinh vién
36 | t6 may phay Chiéc | C6 do mé <2170mm 03 chiéc/phong thyc hanh/18 hoc
sinh, sinh vién
37 |  t6 may bao Chiéc | C6 do mé <2170mm 03 chiéc/phong thyc hanh/18 hoc
sinh, sinh vién
38 | Mam cap 4 chiu Chiée Ph,u hop vé1 thong s6 ki thuat cua 03 chlgc/phpAng thue hanh/18 hoc
may sinh, sinh vién
39 | Mam cap 3 chéu Chidc | Dudmg kinh: (300+1700)mm 03 chiéc/phong thyc hanh/18 hoc
sinh, sinh vién
A o & Duong kinh mam cap 03 chiéc/phong thue hanh/18 hoc
40| Mam cap hoa Chice (300+1700)mm sinh, sinh vién
41 | Tée kep Chiée Du’O’nAg k}nh kep (30+60)mm, dam 03 chlgc/phpAng thue hanh/18 hoc
bao d6 cung sinh, sinh vién
A .« | - Dudi con mooc s6 3,4, 17.... 03 chiéc/phong thue hanh/18 hoc
37 | Dau g mili doa tyr lyra Chice - Puong kinh doa <70 mm sinh, sinh vién
38 Cac loai ke ga trén mam cap B6 03 bo/phong thurc hanh/18 hoc
hoa ' DPam bao do cing, pht hop véi may | sinh, sinh vién
Mbi bd bao gdom:
- | Ke 60° Chiéc
- | Ke 90° Chiéc

0¢

020T-6-10 A83N/I81+081 9S/0Vd DNOD

iV



Don vi

TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
A A1 y P : . .| 18 chiéc/phong thuc hanh/18 hoc
39 | Ke ga phdi trén ban dao Chiéc | Pam bao do cirng, phu hop véi may sinh. sinh vién
40 | Luy nét BG Q3 bo/phongAthu’c hanh/18 hoc
sinh, sinh vién
MOi bd bao gom: Trang bi cong nghé theo may
- | Luy nét ¢6 dinh Chiéc
- | Luy nét di dong Chiéc
41 | Miii chéng tam BG D}l. dQAcu’ngA, dlAmg gbe Adoj phurho’p 03 bo/phongAthuc hanh/18 hoc
vo1 thong s6 cong nghé cia may sinh, sinh vién
Mai bd bao g6m
- | Miii tAm ¢6 dinh Chiéc
- | Mii1 tam quay Chiéc
- | Miii tAm dau tron Chiéc
42 | Ao con Bo Loai con mooc s6 2, 3,4, 17,... 0.3 bo/phongAthuc hanh/18 hoc
sinh, sinh vién
43 | Dudng ga dao ren Bo6 bam bao do chinh xac, ding géc do 0.3 bo/phongAthuc hanh/18 hoc
sinh, sinh vién
Mai bd bao g6m
- | Dudng ga dao ren tam giac Chiéc
- | Dudng ga dao ren hé Anh Chiéc
- | Dudng ga dao ren thang Chiéc

IS
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
- | Dudng ga dao ren vudng Chiéc
44 | DAu phan o Bo Congvnghe phu hop vé1 may phay 03 bo/phongAthuc hanh/18 hoc
van nang sinh, sinh vién
Mai bd bao g6m
- | PAu chia d6 Chiéc
- | bia chia d6 Bo
- | Mam cap Chiéc
- | Toc kep Chiéc
- | Pau chéng tam Chiéc
i BO6 banh réng, cau lép banh B6
rang thay thé '
45 | Thude cén Chiéc | Trang bi cong nghé theo may 1.8 ch1§c/phpAng thyre hanh/18 hoc
sinh, sinh vién
46 | Thude chép hinh Chie Da@ bao d6 cung viing, bién dang 1‘8 chlgc/phpAng thuc hanh/18 hoc
phu hop sinh, sinh vién
47 | Mam quay Chidc Theo trl‘eu (fhuan, cong nghé phu 03 chlgc/phpAng thuc hanh/18 hoc
hop vé1 may sinh, sinh vién
48 DPau con, bau kep ga dao phay B6 Theo tiéu chuan, cong nghé phu 03 bo/phong thurc hanh/18 hoc
ngon ' hop vé1 may sinh, sinh vién
49 B0 truc ga dao phay dia, dao B6 Theo tiéu chuan, cong nghé phu 18 bo/phong thire hanh/18 hoc

phay tru

hop véi may

sinh, sinh vién

(S
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
50 | Bau cap miii khoan Chie fep duoc mii khoan c6 duong kinh 1‘8 chlgc/phpAng thuc hanh/18 hoc
(1-16)mm sinh, sinh vién
51 | Vg kep BG Theo trl‘eu (?huar}, klcP thlfocr phu Q3 bo/phongAthuc hanh/18 hoc
hop véi may, dam bao do cirng sinh, sinh vién
Mai bd bao g6m
- | VAu kep Chiéc
- | Bu long, dai 6¢ kep Bo
- | Con db1 Chiéc
52 | Gia can bang tinh d& mai Chiéc | Pam bao dé chinh xéc 03 chiec/phong thwre hanh/18 hoc
sinh, sinh vién
bd ga kiém tra sai s6 hinh , 03 bo/phong thurc hanh/18 hoc
53 | dang hinh hoc va vi1 tri twong Bo Do chinh xac cap > 6 sinh, sinh vién
quan
54 | Dung cu co khi cam tay Bo6 0.3 bo/phongAthu’c hanh/18 hoc
sinh, sinh vién
Mai bd bao g6m
- | Cua tay Chiéc | Kich thude (200+300) mm
- | Puc bang Chiéc | Chiéu dai (1170+200) mm
- | Duc nhon Chiéc | Chiéu dai (1170+200) mm
- | Diia ban nguyét Chiéc | Loai thong dung trén thi trudong
- | Dua chir nhat Chiéc
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
- | Dlia tam giac Chiéc
A Miii dao hop kim ctng, thép gio; 18 bo/phong thuc hanh/18 hoc
55 | Dao phay Bo than dao dam bao do cirng sinh, sinh vién
Mai bd bao g6m
- | Dao phay mit dau Chiéc
_ | Dao phay mat dau gan manh Chiée
hop kim
_ D‘afo phay dia 3 mat cat thép Chiée
gid
56 | Dao xoc Chie MPI dao h0’p lflm cimg, thép gio; 1‘8 chlgc/phpAng thue hanh/18 hoc
than dao dam bao do cirng sinh, sinh vién
57 | Dao chudt Chiée Mln dao h0’p lflm cung, thép gio; 1‘8 chlgc/phpAng thue hanh/18 hoc
than dao dam bao do cirng sinh, sinh vién
58 | Dao tién Bo MPI dao h?’p k1rqn clng, thép g10; 1‘8 bo/phongAthu’c hanh/18 hoc
than dao dam bao do cirng sinh, sinh vién
o . | Maidaohop kim cimg, thép g6, | 354 1o thire hanh/18 hoc
59 | Dao gia cong rang B6 than dao dam bao do cing, mé dun | . ; >
sinh, sinh vién
M<10
Mai bd bao g6m
- | Dao phay dia mo-dun Bo
- | Dao phay ngdén mo6 dun B6

14
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TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
- | Dao phay lan rang B6
- | Dao xoc rang Bo
- | Dao phay truc vit Chiéc
60 | P4 mai thanh Chibc | Dam bao do cimg, do sdc, @o min | 0> Chiéc/phong thue hanh/18 hoc
sinh, sinh vién
bam bao do cung, dao lan ting do N .
61 | Dao lan ép, dao lan khia nham Bo nhan bé mat, dao 1dn nham 1 16p, 2 0.3 bo/phongAthuc hanh/18 hoc
. sinh, sinh vién
16p
Mai bd bao g6m
- | Dao lan ép bé mat Chiéc
- | Dao lan nham 1 16p Chiéc
- | Dao lan nham 2 16p Chiéc
62 | Dung cu gé dao lan ép Bo bam lgao ?TQ cu’ngi kI,Ch thudc phu 03 bo/phongAthuc hanh/18 hoc
hop vé1 may, dao lan ép sinh, sinh vién
63 | Dung cu do co khi BG Q3 bo/phongAthu’c hanh/18 hoc
sinh, sinh vién
Mai bd bao g6m
- | Thuée cip co B6 - Pham vi do: <300 mm
P ' - B0 chinh xac: <0,1lmm
- | Thuéc cap hién thi sé Chiée |~ Pham vi do: (0 - 300)mm

- D6 chinh xac: 0,01 mm

¢¢
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
- | Thudce do goc van nang Chiéc | Goc do 16n nhat 360°
- | Thuéce 14 Chiéc | Pham vi do:(0 , 1700)mm
. A A .z | - Pham vi do:(0 , 1170)mm
- | Thudce do chiéu sau Chiéc | D6 chinh xéc + 0,017 mm
. .z | - Pham vi do:(0 , 4170)mm
- | Thude do cao Chiéc | D6 chinh xéc + 0,017 mm
- | Panme do ren Chiéc | Pham vi do:(0 + 1170)mm

- Pham vi do: (0, 217)mm,

- | Panme do rang Bo (217,170)mm; ....
- D6 chinh xac: £ 0,01lmm
- | Panme do ngoai B _1 gg)ar;nnzi (?350 2 1271)2$m’(2 17,
- | Pan me do trong Bo6 - B0 chinh xac: + 0,0lmm
- | Com pa do ngoai Chiéc | Do m¢ (0+100) mm
- | Com pa do trong Chiéc | D6 mé < 70mm
- | Com pa vanh Chiéc | Do m¢ (0+100) mm
- | Calip truc Bo6 Pham vi kiém tra <70 mm
- |Calip1d B6 | Pham vi kiém tra <70 mm
- | Calip con BO | bi bg, dam béo do duge theo tidu
- | Calip ren B chuan cap 2
- | Dudng kiém tra ren Bo6 Loai thong dung trén thi trudng

9¢
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TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
- | Eke Bé6 Loai: 300,4170, 600, 900 , 120°. ..
A A . . - Khoang so (0, 10)mm
- | Pong ho so do ngoai BO - B0 chinh xac: + 0,01 mm
. . N - Pham vi1 do: (30,80)mm
- | Dong ho so do 16 Bo
- D6 chinh xac: £ 0,01 mm
- | MAu so d6 nham Bo6 Theo Tiéu chuan Viét Nam
- | Can mau Bo Do chinh xac cép 2
64 | B dung cu do dién BG LO‘E}I thxong dungvrtren thi truong tai 1‘8 bo/phongAthuc hanh/18 hoc
thoi diém mua sam sinh, sinh vién
Mai bd bao g6m
- | Am pe kim Chiéc
- | Dong ho van nang Chiéc
65 | M6 hinh cét bé chi tiét 3D B6 | Céc mit ot duoc son mau phan bigt | O 00/Phong thuc hanh/18 hoc
sinh, sinh vién
66 Mo hinh cac khoi hinh hoc co Bo Cac mit cit duge son mau phan biét 03 bo/phongAthu’c hanh/18 hoc
ban sinh, sinh vién
Mai bd bao g6m
- | Khéi tru Chiéc
- | Khéi hop Chiéc
- | Khéinén Chiéc

LS
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TT Chiing loai Dt‘;’:l‘hvi Yéu ciu k§ thuit co ban S§ Iwgng
- | Khéi non cut Chiéc
- | Khéi cau Chiéc
- | Khéi lang try tam giac Chiéc
67 ?ﬁgﬂhﬁgz moi ghép ren - then - Bo Cac mat cat duoc son mau phan biét giﬁ%ﬂlho réigé;hu’c hanh/18 hoc
Mai bd bao g6m
- | Mbi ghép ren Bo
- | Mbi ghép then Bo
- | Mdi ghép then hoa Bo
68 MQ hinP' cac truc, 6 truc va Bo T,héy {6 d}mc cac chi tiét bénAtrong, 03 bé/phbngAthuc hanh/18 hoc
khép noi cac mat cat dugc son mau phan biét | sinh, sinh vién
Mai bd bao g6m
- | Truc Chiéc
- | O truot Chiéc
- |O1lan Chiéc
- | Khép noi B
69 | Mo hinh b didu chinh tée do Bo I&?iiihd‘i/ééucglll)inh 6 cap va diéu (S)i }l:)éé[i)r?};oréigé;huc hanh/18 hoc
70 M6 hinh mach m¢ may dong Bo Céng su At- (1= 3kW 03 bo/phong thurc hanh/18 hoc

co khong dong bo

sinh, sinh vién

8¢
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Don vi

TT Chiing loai tinh Yéu ciu ky thuit co ban S6 lwong
71 | Db oh BG DP. chfm}g logiA trén cac may, theo 03 bé/phbngAthuc hanh/18 hoc
tiéu chuan Viét Nam sinh, sinh vién
Mai bd bao gém:
- | D6 ga trén may tién B
- | D6 ga trén may phay Bo
- | D6 ga trén may bao Bo
- | D6 ga trén may doa Bo
- | Do gakiém tra Bo
72 | Mo hinh dao phay BG ‘S/;)’ng érzléziué tclllaéohién cac bo phan dao (S)i1 Eflljﬁﬁp&oér;g thuc hanh/18 hoc
e
74 | Dung cu vé€ B6 Loai thong dung trén thi truong ;i}l:’aéﬂlho réigé;hu’c hanh/18 hoc
Mai bd bao g6m
- | Thuée thang Chiéc
- | Thudce cong Chiéc
- | Com pa Chiéc
- | Eke Chiéc
75 | Khi cu dién Bo - Loai 1 pha hodc 3 pha 03 bd/phong thwe hanh/18 hoc

65
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
- Dong dinh mirc <30A sinh, sinh vién
Mai bd bao g6m
- | Ap t6 mat Chiéc
- | Cau dao Chiéc
- | Cau chi Chiéc
- | Cam bién Chiéc
- | Nat an Chiéc
- | Cong tic xoay Chiéc
e .« | -Congsuat <7kW 01 chiéc/phong thue hanh/18 hoc
76 | Lo nhict luyén dien tro Chice | _ Dung tich <0,17 m3 sinh, sinh vién
77 |Loren Chiéc | Cong suat dong co <22 kW O.l chlgc/phpAng thyc hanh/18 hoc
sinh, sinh vién
78 | Ban ngudi Chiée D}IQ’C lap € to, lu’0’1 chin phot; dam O‘l chlgc/phpAng thue hanh/18 hoc
bao cho 18 vi tri lam viéc sinh, sinh vién
79 | Kéo cat Chiéc | Cat duoc chiéu day < 6mm 1.8 chlgc/phpAng thyc hanh/18 hoc
sinh, sinh vién
80 | Mii1 ta ro, ban ren Bo buong kinh ren <M16 1.8 bo/phongAthu’c hanh/18 hoc
sinh, sinh vién
81 | Miui khoan, khoét, doa Bo6 Duong kinh (4 -20)mm 1.8 bo/phongAthu’c hanh/18 hoc
sinh, sinh vién
82 | Biamém Chiéc | Trong lwong (0,3 + 0,17)kg 18 chiéc/phong thure hanh/18 hoc

09
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Don vi

TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
sinh, sinh vién
83 | Buangudi Chiéc Trong lvong < 1kg 1.8 chlgc/phpAng thye hanh/18 hoc
sinh, sinh vién
84 | Duong dinh hinh B6 | Dam bao dé chinh xac 18 bo/phong thyre hanh/18 hoe
sinh, sinh vién
85 | Ban mép Chiéc | Kich thuée < (400 x 700) mm 03 chiéc/phong thyc hanh/18 hoc
sinh, sinh vién
86 | Ban tr Chiée quch tlrlu’(m phu hop véi hanh trinh 03 chlgc/phpAng thue hanh/18 hoc
cua may sinh, sinh vién
87 | Dao sira d4 Chiée Mul dAao }<1m cuong, than dao dam 03 chlgc/phpAng thue hanh/18 hoc
bao d6 cung sinh, sinh vién
88 | B4 khu tur Bo DP khu tur ‘du lon dé khu tur cac chi 03 bo/phongAthu’c hanh/18 hoc
tiét sau khi mai sinh, sinh vién
89 | Dung cu vach déu BG Da}m b’flO‘ SIQ cing dé tao dau trén bé 03 bo/phongAthuc hanh/18 hoc
mat chi tiét sinh, sinh vién
Mai bd bao gém:
- | Mu1 vach Chiéc
- | Bai vach Chiéc
- | Miii chdm dau Chiéc
90 Bo dung cu stra chita co khi B6 06 bo/phong thurc hanh/18 hoc

cam tay

sinh, sinh vién

Mai bd bao gém:

19
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TT Chiing loai Dt‘;’:l‘hvi Yéu ciu ky thuit co ban S§ Iwgng
- | Bo clé (6,36) B6
- | Bo clé luc giac (3,16) Bo6
- | Tudc no vit déng 4 chau Chiéc
- | Tudc no vit déng det Chiéc
- | Kim bang Chiéc
- | Kim thao phanh trong Chiéc
- | Kim thao phanh ngoai Chiéc
91 Bo dung cu stra chita dién cam BG Q6 bé/phbngAthuc hanh/18 hoc
tay sinh, sinh vién
Mai bd bao gém:
- | Kim cat day Chiéc
- | Kim bang Chiéc
- | Gang tay cach dién Chiéc
- | Kim bam dau cot Chiéc
- | Kim tuét day Chiéc
- | M6 han thiéc Chiéc
- | Tubc no vit 4 chau Chiéc
- | Tude no vit det Chiéc
9 H¢é DPao tao k¥ thuat do lwong B6 06 bo/phong thurc hanh/18 hoc

va Chuan doan may

sinh, sinh vién

a9
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TT

Chung loai

Don vi
tinh

Yéu cu k§y thuit co ban

S6 lwong

Mbi hé bao gom:

Khéi thiét bi va cac bd thue
hanh

- Khéi co sd cho do luong, diéu
khién va thiét bi thi nghiém - Khéi
thuc hanh chuan doan hw hong
vong bi, 1éch khép, mat can bang
truc quay, canh quat. ..

Phan mém dao tao va hé théng
thu thap dir liéu

+ Do va thu thap xur ly dit 1iéu
+ Do lwong dong hoc va phan tich
rung dong.

Phan mém thu thap - xir 1y tin
hiéu va can bang déng

+ Mo hinh hda cac mo hinh bai hoc
+ Hién thi cac ti,n hiéu do dang
Wavefoym Vo1 tat ca cac tin hiéu va
FFT (do1 v tin hi€u rung dong)

+ Chirc nang xu ly tin hiu:
Envelope, filter, trimmer

+ Chirc nang dwa ra canh bao cac

gia tr1 do luong theo ISO hoac theo
gia tr1 dugce car dat

Bo do luwong xir 1y tin hiéu chat
lwong cao - GI InduDAQ&C

Module diéu khién va giao dién PC
Module do lwong va thu thap dir
liéu cho tin hiéu IEPE, dién ap va
dong dién; tin hi€u nhiét do; tin
hiéu xung, tan so, tbc d6 Module do
lwong va thu thap dir 1iéu cho tin

€9
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TT Chiing loai Dt‘;’:l‘hvl Yéu ciu k§ thuit co ban S§ Iwgng
hiéu cau djén trd, cam bién vi tri &
dich chuyén
+ Cam bién gia toc 1 phuong; do
- | Géi sensors / cam bién Goi | toc do vong quay; do dich chuyén;
+ Cam bién luc; cam bién Am thanh.
93 | Nhom phan mém thiét ké Licence 18 Llpencg /phqrig thyee hanh/18
hoc sinh, sinh vién
Phan mém thiét ké 3D - phién : Ban quyén day du cac tinh ning cua
- 1 \ Licence . A
ban dung cho dao tao nha san xuat
_ Phan mém lap trinh CAM + Licence Ban quyén ,dﬁy du cac tinh nang cuia
Post (Turn, Mill, Multi axis) nha san xuat
Phan mém 14p trinh ‘
- | CAD/CAM Education + Post | Licence | Ban quyen day du cdc tinh nang cua
(Turn, Mill, Multi axis) nha san xuat
Hé thong phan mém mo phong | . . Ban quyén day du cac tinh ning cua
- A Licence \ o 1
gia cong CNC nha san xuat
o NP Core 17 tr¢ 1én N .
ou | o b mmintinh | g | am 0GB e
uy y ' Card do hoa 2G tro 1én ’
May quét 3D
. . CDRA. A 1R - M4y quét linh hoat, cam tay, tur A/ .
May quét 3D va Phan mém ho A . ’ 01 bo/phong thuwc hanh/18 hoc
95 oy N BO | dong ghép dir liéu quét rprons til '

tro thiét ké nguoc

- C6 chuc nang xtur ly da nhi€m
- Loai ¢6 mau

sinh, sinh vién

¥9
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TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Phan mém thiét ké nguoc cho
phép chuyén d6i dinh dang tap tin
bao gdm: SolidWorks,Creo, NX,
Inventor, AutoCAD, CATIA va
nhitng phan mém khac.

96

May in 3D

Chiéc

- Khong can diéu chinh

- C6 thé in mue 1én trén 45 °

- Polyme duoc sir dung tao ra cac
thanh phan ciing phu hop véi cac
ung dung thuce té

- Pinh dang dau vao STL (dugc
cong nhan boi hau hét cac hé théng
CAD)

- C6 phan mém cung cap ché do
xem 3D cua 1énh in;

- Cim va in: Thay dau in don gian
va khong can diéu chinh lai.

01 chiéc/phong thue hanh/18 hoc
sinh, sinh vién

97

May scan 3D

Chiéc

- Co thé quét hau hét cac mau truc
tiép ma khong can phai chuan bi vi
tinh nang nhan dang hinh dang vat
thé tu dong. May quét 3D nay ciing
c6 the str dung gidy dan diém dé
ban quét cac bé mat phiang nhat.
Ngudn sang: Anh sang trang an
toan cho mat nguoi/ White light
(LED)

01 chiéc/phong thue hanh/18 hoc
sinh, sinh vién

9
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Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

- Phan mém ban quyén dong bo

98

May han TIG/MMA

Chiéc

- Ngudn dién: 3 pha 400+20% V,
50/60 Hz

- Cong suat; > SkVA

- Dai dong han: > 5-200 A

06 chiéc/phong thue hanh/18 hoc
sinh, sinh vién

99

May han MIG/MAG xung str
dung cong nghé Inverter

Chiéc

- Vat liéu han c6 thé han: Nhom;
Inox, thép thuong, théo ma kém.
- Nguon dién: 3 pha 400V+15%,
50/60Hz.

- Cong suat han MIG/MAG: >
5kVA.

06 chiéc/phong thue hanh/18 hoc
sinh, sinh vién

100

Canh tay robot Han

Tay may:

+ 86 truc chuyén dong: > 5

+ Tam vuon toi da : > 700 mm
+ Sai sb lap lai : <0.10 mm
Ngudn han:

+ Dong han: 30 - 200 A

+ Dién &p han: 12 - 36 VDC

03 bd/phong thuc hanh/18 hoc
sinh, sinh vién




TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

+ Vat liéu han: thép thuong, thép
khong gi
+ Cong suat dinh mirc: > SKVA

UY BAN NHAN DAN THANH PHO

(Xem tiép Cong bdo s6 182 + 183)



Phu luc 6
TIEU CHUAN, PINH MUC SU DUNG MAY MOC,
THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH
NGANH/NGHE: PIEN TU CONG NGHIEP
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

Don vi

TT Chung loai tinh

Yéu ciu k§y thuit co ban S6 lwong

Tram cap phoi/ bang tai phan chia phoi duge chira
trong u chura. Mot xylanh tac dong kép day tung phoi

ra ngoai.

Tram MPS Cung 01 bd/phong thuc hanh/18

1. cAp véi bang tai Bo E/goi dun bang tai chuyén phoi vé bén phai hoac bén hoc sinh, sinh vién.
Néu duoc yéu cau, phoi co thé ding lai va phan chia
trén bang tai.
+ Robot diéu khién tw do 6 truc
+ Robot gép than >§ilanh dwoc nap vao mang trugt va
dat né vao gia do lap rap.
, + Cam bié'n‘ trong tay kep cho phép robot phan biét
) Tram MPS Lap B6 phoi theo mau sac (mau den/khong phai mau den). 01 bd/phong thuc hanh/18
- | rap. ' + Cam bién duogc ldp trong gia do 1ap rap giam sat | hoc sinh, sinh vién.

dinh hudng ciaa phoi.

+ Tir gia d& 1ap rap, robot s& phan loai cac phoi vao
cac 0 chtra phoi khac nhau hodc chuyén phoi dén tram
tiép theo.




TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

+ Khi to hop véi tram lép rap, tram robot s€ thuc hién
chirc nang lap rap hoan chinh san pham.

Tram MPS Phan
loai.

+ Tram nay phan loai phéi vao 3 mang.

+ Phoi duoc dit ¢ dau bang tai va dwgc phat hién boi
cam bién quang.

+ Cur chan bang khi nén véi bo van tich hop chin phoi
trude qua trinh phan loai.

+ Qéc cam bién phia trude cir chan phat hién dac
diém cua phoi (den, do, kim loai).

+ Cac phoi s€ duoc dua vao cac mang thich hop
thong qua can gat dan huéng bang dién.

+ Cam bién phan xa grong s& bao ddy cac mang.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

B0 thuc hanh cam
bién doi twong

Hé thong thuc hanh cam bién duoc thiét ké d¢ giup
hoc sinh lam quen véi cac hoat déng cua nhiéu loai
cam bién khac nhau.

Hé théng dao tao dbc lap ¢ chd no6 chira moi thir can
thiét dé thuc hién cac bai tap trong chwong trinh hoc
duoc cung cap, bao gom ngudn dién, dén hoa tiéu,
day dan két ndi va bé mat lam viéc dé lép dat thiét bi.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

B0 thuc hanh cam
bién trong khi nén

10 dé tai dwa trén cac vi du trong cong nghiép, phu
hop vo1 bé thi nghiém "Cam b1en trong khi nén", bao
gdm md ta van de, cac thong s6 va nhiém vu cia dé
tai, phan chia chi tiét bang cac doi twong dic biét cua
cam blen trong hé thong diéu khién khi nén. Cac chu
dé vé cam bién 4p suat, cam bién luu lwong, bo

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.




TT

Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

chuyén doi tin hiéu vi tri tuong tu cho xy lanh khi
nén, bo chuyén doi tin hi€u va cam bién cho k¥ thuat
chan khong

Tram loc

San phém loc dwoc bom tir binh chira thir nhat dén
binh chira thir hai thong qua bd loc sir dung van kiéu
ludi dao.

Dung dich sau khi loc duoc dua dén binh chtra thi hai
théng qua van buém dan dong bang xy lanh quay khi
nén. Dung dich duoc loc ¢o thé bom dén tram ké tiép
béng mot bom riéng. B6 loc ¢c6 thé duoc suc rira béng
mot chwong trinh suc rira. Khi nén c6 thé diéu chinh
duoc théi qua bo loc dé 1am roi cac chat léng dong.
Tram duoc lip rap, co day, két néi va thir nghiém.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

Tram trén

Tram tron trén cac dung dich khac nhau tir ba binh
chira. Chét long tr mét trong ba binh chira dugc bom
dén binh chira chinh mot cach ¢é kiém soat béng cach
md& van cau hai chiéu.

Hon hop sau khi tron duge bom dén tram ké tiép
thong qua mot bom thir hai - hodic bom nguoc vé binh
chura.

Tram duoc lip rap, co day, két néi va thir nghiém.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

Tram gia nhiét

Tram gia nhiét dua chat long dén nhiét d6 thich hop.
Tuy theo cong thirc duoc chon, cac dang nhiét do
khac nhau vdi thoi gian khqu tron khac nhau duogc
kich hoat.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.
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Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

Mot bom 1am mat dwoc kich hoat dé ha nhiét chéit
long. Chit léng da gia nhiét duwoc bom dén tram ké
tiép bang mot may bom riéng.

Tram duoc lip rap, co day, két néi va thir nghiém.

Tram chiét chai

Tram dién day chai véi chat 1ong. Chat long duoc
bom vao liéu bé tir hd chira.

Cac chai dvoc van chuyén dén vi tri dién thong qua
bang tai. Mot may tach khi nén tach cac chai.

Cac chai duwoc do dﬁy vGi sb lwong chiét nap khac
nhau tir binh dinh lwong phu hop vé1 cong thirc duoc
chon.

Tram duoc lip rap, co day, két néi va thir nghiém.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

10.

Phan mém
FluidLab PA qua
trinh

Str dung FluidLab®-PA d¢ giang day va trinh bay cac
nguyén tic co ban cia cong nghé kiém soat. EasyPort
duoc sir dung dé két ndi PC va phan cing thue, vi du:
EduKit PA, may tram nho gon MPS® PA hodc tram
loc MPS® PA, tron, 10 phan tmg, lam day.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

I1.

Bo6 thuc hanh thuy
luc co ban

Giup phat trién kién thirc v& cac nguyén tic vat 1y co
ban cua hé thong thuy luc va dua ra cac huéng dan vé
chitc nang va st dung cua cac phan ti thuy luc ciing
nhu giai thich cac mach co ban quan trong nhat.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

12.

B0 thue hanh dién
thuy luc nang cao

- Van giam ap & dau vao ctra P thanh ap suat ra & ctra
T theo gia tr1 da duoc cai dat. Ap suat & cua T khong
cO anh huong dén gia tr1 nay, do khoang 10 xo ctia van

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.
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Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

giam ap duoc bu ap suat.

- Hiéu chinh: bang tay

- Co tich hop van mdt chiéu

- Ap suét lam viéc: 6 MPa (60 bar)

- Ap suét cho phép téi da: 12 MPa (120 bar)

- Pau n‘éi thuy luc cam qhanh, tu lam kin béng van
mot chiéu tich hop, o ri dau it

13.

Phan mém
FluidSIM 5, Thuy
luc

Phan mém nay dé v&, thiét ké mach va mo phong vé
thuy lvc.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

14.

Robot - Robotino

Hé théng dao tao vé o bot di dong phu hop voi viée
truyén dat cac van dé co ban vé co dién tir va khoa
hoc may tinh, cling nhu dé st dung cho céc tmg dung
khac trong cac linh vuc Robot di dong (AMR) va
phuong tién tw dong (AGV).

Cau tric md cia ro bot di dong cho phép dé dang truy
cap vao cac chu dé lién quan dén Logistics. Puoc
thiét ké cho muc dich trong giao duc va nghién ctru vé
16 bot di dong.

Cung cdp mdt nén tang san sang st dung cho nhiéu
loai trong cac tmg dung ciia 16 bét di dong. Cho phép
khai thac hiéu biét & mic dd co ban vé hé théng hanh
vi

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

15.

Hé Robot lap rap,

Robot gép than xilanh dwoc nap vao mang truot va

01 bo/phong thuc hanh/18
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6 bac dit no vao gia do lap rap. hoc sinh, sinh vién.
Cam bi‘é'n trong tay kep cho phép robot phén biét phoi
theo mau sac (mau den/khong phai mau den).
Cam bién duogc lap trong gia d& lap rap giam sat dinh
hudng cua phoi.
Tir gia 4o 14p rap, robot s& phan loai cac pho1 vao cac
0 chira ph6i khac nhau hodc chuyén phdi dén tram
tiép theo.
+ Trong tram gia cong, phdi duoc kiém tra va gia
cong trén ban quay phan do.
+ Tram MPS nay chi st dung cac dan dong dién.
+ Ban quay phén d6 duoc dan dong bang dong co mot
chiéu.
+ Ban quay duoc diéu khién dinh yi béng mach ro le
BS mé dun thurc Vo1 cac vi tri xac dinh bang cam biép dién dung‘.q o ‘
16. | hanh img dung BG +‘Tr‘én lA)ém quay phén d9, cac pl‘161 s& duoc kiem tra | 01 bo/phong thl.}’f hanh/18
khoan va gia cong khoan theo hai quy trinh song song. hoc sinh, sinh vién.

+ Mbét dau do dién tir voi cam bién dién cam dam
nhan nhiém vu xac dinh phoi da dwoc nap vao dung vi
tri.

+ Trong sudt qua trinh khoan, phoi s€ dugc kep chat
béng co cAu dan dong dién tir.

+ Phoi sau khi duogc gia cong xong s& di qua co cau
gat dién tir.
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17.

B6 m6 dun thuc
hanh tmg dung u
chtra phoi

+ Tram cap phoi/ bang tai phan chia phoi dugc chira
trong u chura.

+ Mot xylanh tac dong kép day ting phoi ra ngoai.

+ Mo dun bang tai chuyén phdi vé bén phai hodc bén
trai.

+ Néu dugc yéu cau, phdi co thé dung lai va phan
chia trén bang tai.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

18.

Phan mém diéu
khién san xuat
MES

- B0 sung network licence

- Phan mém quan ly san xuat 1a mot cong cu dé tao
ban dd cho bo lai tu déng. Bon dat hang van chuyén
thu dugc tr MES co thé duoc xtr ly boi Fleet
Manager.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

19.

Tram loc nude tinh
ché

Tram loc cac dung dich khac nhau tir ba binh chira.
Chit long tir mét trong ba binh chira durgc bom dén
binh chira chinh mét cach cé kiém soat bang cach mo
van cau hai chiéu.

Hon hop sau khi tron duge bom dén tram ké tiép
théng qua mot bom thi hai - hodc bom ngugc vé binh
chura.

Tram duoc lip rap, co day, két néi va thir nghiém.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

20.

Tram cap nudc

Tram cap nudc mot cach co ki€m soat bang cach mo
van cau hai chiéu.
Tram dwoc lap rap, c¢6 day, két ndi va thir nghiém.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.
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Tram nude thai duoge bom ap guét 16n mét cach co
1 Tram van chuyén BS kiém soat bang cach md van cau hai chiéu. 01 bo/phong thuc hanh/18
" | nude thai " | Tram duoc lap rap, co day, két ndi va thir nghiém va | hoc sinh, sinh vién.
kiém tra ap luec.
Tram nudc thai dung dich khac nhau tir ba binh chira.
L Chat 1ong thai tir mot trong ba binh chira dugc bom N .
22. ??m xu ly nude Bo dén binh chira chinh mot cach ¢6 kiém soat bang cach ﬁl bq/pllll or}gﬁhch hanh/18
that mao van cau hai chiéu. 0C sinh, Sinh vien.
- Tram duogc 1dp rap, co day, két néi va thir nghiém.
Trarp loc léng df}ng cac loaj dung dich khac nha}l theo
23 | Tram loc 14 B 3 cap va co kiém soat bang cach m¢ van céu hai | 01 bd/phong thue hanh/18
' fam 10¢ lang 0 chiéu. hoc sinh, sinh vién.
Tram duoc lip rap, co day, két néi va thir nghiém.
Tram log mang dung cac loai lu’éji , than hgat tinh
o4 | Tram 1 . B theo nhiéu loai khac nhau theo 3 cap va c6 kiém soat | 01 bd/phong thyc hanh/18
- | HTamioc mang © | bang cach m& van cau hai chiéu. hoc sinh, sinh vién.
Tram duoc lip rap, co day, két néi va thir nghiém.
May in Mojo® 3D dwa trén nguyén ly Fused
Deposition Modeling (FDM), trong doé cac polyme
nong chay duoc ap dung trong cac 16p dé két hop hai o ‘
25. | Méy in 3D B6 vét liéu khac nhau. 01 bo/phong thuc hanh/18

Dit diém cua may in Mojo® 3D:
- Khong can diéu chinh
- C6 thé in muc 1én trén 45 °

hoc sinh, sinh vién.
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- Polyme duwogc st dung tao ra géc thanh phﬁn cling
phu hop véi cac tirng dung thuce té

- Dinh dang ,dﬁu vao STL (duwgc cong nhan bdi hau
hét cac h¢ thong CAD)

- C6 phan mém cung cap ché d6 xem 3D cua 1énh in

- Cam va in; Thay dau in don gian va khong can diéu
chinh lai

26.

Phong thuc hanh
10T

Phong

Phong lap trinh may tinh-Hé théng nhing va IoT
cung cap kién thirc chuyén siu vé hé théng nhing,
cong nghé ToT va diéu khién ty dong; bai tap ung
dung k¥ ning lap trinh t6t bang cic ngdn ngit 1ap
trinh IoT (C, Python, ...); cé kién thac va kinh
nghiém vé cac dong vi diéu khién Arduino va
Raspberry Pi

01 phong/truong/500 hoc
sinh, sinh vién.

217.

Hé thong MPS
System 203 14.0

Hé thong MPS D 403-1 4.0 1a mot day chuyén san
xuat thu nhé tir cac tram tiéu chuan Cap phoi / Biang
tai, Ghép ndi va Phan loai.

Toan bd hé théng duoc két ndi mang va dugc trang bi
mot thé RFID dé ghi /doc.

Hé théng xur ly cac don dat hang duoc dat hang trong
hé thong MES, bang cach tach mot phoi khi bat dau
qua trinh va viét ma don dit hang va s6 ID ciia phoi
vao thé RFID duoc sir dung ¢ cubi tram dau tién.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

28.

Hé thong dao tao
r0 bot di dong

H¢é thong dao tao vé€ rd bot di dong phu hop véi viée
truyén dat cac van dé co ban vé co dién tir va khoa

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

0l
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hoc may tinh, cling nhu dé st dung cho céc tmg dung
khac trong cac linh vuc Robot di dong (AMR) va
phuong tién tw dong (AGV).

Cau tric md cia ro bot di dong cho phép dé dang truy
cap vao cac chu dé lién quan dén Logistics. Puoc
thiét ké cho muc dich trong giao duc va nghién ctru vé
16 bot di dong.

Cung cdp mdt nén tang san sang st dung cho nhiéu
loai trong cac tmg dung ciia 16 bét di dong. Cho phép
khai thac hiéu biét & mic dd co ban vé hé théng hanh
vi

29.

H¢ dao tao nang
lwrong mat tron va
nang lwong gi6

Pau vao nang lwong mat troi: qua tai, ngén mach,
dién ap cao, phan cuc cuc nguoc, nhiét do cao va
dong dién nguoc vao ban dém.

Pau ra Tai: qua tai, ngén mach, nhiét do cao va phan
CUC Nguoc.

Pin Pau vao: phan cuc nguoc.

May phat dién tua bin gié vo1 dong co DC (cho méd
phéng gi6 ) bao gdm ddéng co vinh cou 1800
vong/phut 90V. Dong co nay ¢6 lién quan co hoc dén
truc tua bin gio dé md phong ning luong gio. Co san
phién ban dong co 180V DC

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

30.

Hé théng 12 tram
MPS

Hé théng day chuyén san xuat linh hoat theo cong
nghé tu dong hoa trong san xuat. Buoc thiét ké cho
muc dich trong gido duc va nghién ctru vé day chuyén

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

Il
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san xuat tu dong

Bao gom: Tram cap phdi, Tram kiém tra, Tram gia
cong,

Tram tay gip, Tram bang tai, Tram do luong, Tram
phan nhanh, Tram Robot lip rap, Tram gia cong gap
va dat, Tram phan loai san pham, Tram luwu kho, Tram
doéng goi

31.

Hé thong dao tao
dién tir cong
nghiép

Hé thong nay bao gom 30 bd chan dé giao tiép/két noi
voi may tinh (bao gdm phan mém) va 22 loai bo mach
twong Gng véi 22 chu d¢ vé dao tao dién tir cong
nghiép nhu sau:

Bo thi nghiém vé cac mach mdt chiéu co ban, ly
thuyét mang mot chiéu, mach xo0ay chiéu co ban 1,
Co ban vé mach xo0ay chiéu 2, thiét bi ban dan, mach
khuéch dai dung tranzito, Khuéch dai cong suat dung
tranzito, mach khuéch dai hdi tiép dung tranzito,
mach 6n dinh dién ap nguén nudi, tranzito hi€u tng
treong (FET), thyristor va cac mach diéu khién cong
suat, mach khuéch dai thuat toan, ung dung mach
khuéch dai thuét toan, co so logic s6, mach s6 co ban,
mach s nang cao, vi xtr ly 32-Bit, co s cua cac
Sensor va cam bién, tir tinh va dién tir, dong co, may
phat va diéu khién, transistor cong suat va thyristor
GTO va Mo-dun phat trién hé thong bd vi diéu khién.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

cl
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32.

Hé théng ngdi nha
thong minh

H¢ théng nay nham dao tao vé quan 1y nang lwong va
di€u khién ng61 nha thong minh theo cong nghé IoT

- Hé thong diéu khién anh sang, bao chay, dién lanh,
giam sat toa nha thong minh

-H¢ thong diéu khién toa nha thong minh tap trung
bang wireless.

- Nhitng tin hiéu mo phong, diéu khién theo thoi gian
thuec.

- Giam sat dua trén web

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

33.

B0 thue hanh Dién
tir cong suat

Hé thong nay két hop tiép can thiét ké dang mo-dun
vOi giao tiép dleu khién va thu thap dir liéu trén may
tinh dé cung cap viée dao tao vé dich vé dién tir cong
suat téi nhitng hoc vién da co kién thirc co ban vé
cong nghé nang luong dién.

Hé dao tao cung cap nghién ciru dé hiéu vé diode va
khoa dién tu tranziztor, 2 thiét bi dién tir duoc su
dung rong rai cac mach dién tir cong suat. Cac hé
thong dao tao cling cung cép cac chu dé chuyén sau
cac loai Chopper, mot thiét bi dién tr cong suat duoc
sir dung trong nhiéu mach dién t cong suat mot chiéu
(vi du, Diéu khién déng co mot chiéu, bo sac pin, B
chuyén d6i DC-DC, ...)

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

34.

Tram MPS cép
phéi/ Bang tai

Tram cap phoi/ bang tai phan chia phoi duge chira
trong u chira. M6t xylanh tac dong kép day tirng phoi
ra ngoai.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

el
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M6 dun bang tai chuyén phdi vé bén phai hodc bén
trai.

Néu duoc yéu cau, phoi co thé ding lai va phan chia
trén bang tai.

35.

Tram MPS do
luong

Tram do luong lay phoi tir qua trinh hoat dong dé dat
ching vao ban do luong va xac dinh chiéu cao cua
ching.

+ Bang tai chuyén phoi dén mo dun xoay/ nang.

+ Phoi duoc dit dudi cam bién khuéch tan béi chuyén
dong nang 1én va xoay.

+ Sau do duoc tra lai tién trinh.

+ Dya vao két qua do dat duoc, phoi dugce chia vao
mang bang co cau gat dién hodc di chuyén dén cudi
bang tai.

+ Cam bién phan xa voi soi quang giam sat dong vat
liéu chay trén bang tai.

+ Bang tai co thé dwoc diéu khién ca 2 hudng.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

36.

Tram MPS phan
nhanh

+ Tram phan nhanh cac phoi dva trén co so chiéu sau
ciia 16 da khoan trén phéi va phan chia né vao 2
hudéng dong vat li€u khac nhau.

+ Phoi dat trén bang tai duoc van chuyén dén khu vue
do d6 sau 10.

+ Mot cam bién quang khuéch tan tin hiéu tuwong tu
kiém tra d6 sau 16.

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

4!
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+ Pho1 loai “than xilanh™ (16 sau) duoc van chuyén
dén cudi bang tai.
+ Phoi kicu “vé hop” (16 nong) dugc dua vé phia sau
sang bang tai thir 2 thong qua moét cong phan nhanh
voi dan dong quay.
+ Cac cam bién cap quang kiéu chum tia giam sat
dong vat liéu trén bang tai.
+ Tram phan chia co thé két ndi v6i cac tram MPS
tiép sau theo hai hudng khac nhau.
+ Tram gap va dat duge trang bi mod dun Gép va dit 2
truc va mét bang tai.
+ Cam bién phan xa phat hién phoi than duoc dit trén
. bang tai. o .
37, | Tram MPS gia Bo |+ Bang tai chuyén phoi dén bo phan tach, 01 bo/phong thye hanh/18
cong gap va dat . , D hoc sinh, sinh vién.
+ M6 dun Gap & dat gap 1én mot phoi 161 tr mang
nghiéng va lap vao phdi than.
+ Phé1 hoan thién (than va 161) dugc bo phan tach nha
ra va chuyén dén cudi bang tai.
+ Tram nay phan loai phéi vao 3 mang.
+ Phoi duge dat & dau bang tai va dugc phat hién béi
38 Tram MPS phan B6 cam bién quang. 01 bo/phong thuc hanh/18

loai san pham

+ Cu chan béng khi nén vé1 bo van tich hop chan phéi
trude qua trinh phan loai.
+ Céc cam bién phia trudc ctr chan phat hién dac

hoc sinh, sinh vién.

¢l

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



TT

Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

diém cua phoi (den, do, kim loai).

+ Cac phoi s& duge dwa vao cac mang thich hop
thong qua can gat dan hudng bang dién

+ Cam bién phan xa grong s& bao ddy cac mang.

39.

Tram MPS luu kho

+ Tram kho co thé phan biét giita cac phdi dwa vao
mau sic ciia chung va luu trir 48 phoi vao 6 tang chira
vl 2 hang.

+ San pham trén mang truot nhan phdi xac dinh dwa
vao mau sac voi sy tro giup cia cac cam bién va luu
vao mot trong 6 tang chtra

+ Mot hé thong canh tay Cartesian voi cac dong co
budc va chirc nang tir dong duoc dinh vi r6 rang

+ Tay kep khi nén duoc ldp trén dong co budc véi
truc vit 1ay phoi tir chd chtra va dit ching vao khu
vuc kho

+ Kho ¢6 thé duge dinh ca bat dau (lay phdi tir kho)
va két thuc (dat phoi vao kho) clia qua trinh san xuat,
hodc nhu mot tram trung glan trong qua trinh san
xuat, bang cac chuong trinh phu hop

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

40.

Tram MPS dong

go1

+ Tram déng goi s€ dong goi cac phoi hoan toan tu
dong.

+ Mot bang t,éi mang vat thé vao vi tri thu thap dén
mo dun tay gap 2 truc.

+ Mot hop sau do duge tach ra va gap lai trong md

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.

91
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dun dong gbi.
+ Hop sau do duoc chuyén bi dé béc di.
+ Pho1 duoc dat trong hop véi mo dun tay gép 2 truc
thong qua dong co budc truc x va xy lanh két ndi1 truc
z.
+ Hop sau d6 duoc dong lai va van chuyén tro lai mo
dun bang tai.
+ Céc phoéi duwoc dong goi day du duoc van chuyen
dén cudi1 bang tai.
- May nén ¢6 déjlu boi tron, hoat dong ém (45 dB (A)).
Rat phu hop d€ st dung trong cac 16p hoc. Va1 bd
giam ap va tach nudc
41, ld\/Iay nen khll,su’h Bo |- Ap suat: 800 kPa (8 bar) Pmax gl bo/ Pﬁloﬂgﬁh‘%—’f hanh/18
ung trong lop hoe - Cong suat hat: 50 1 /phat OO SHIL, S VIEH.
- Thé tich bé: 24 1
-D6 6n: 45dB (A)/1 m
Bo Mo plAlongA kiem A Hop mo phong tin hiéu sd/ twong tu ¢d thé cho phép | 01 bd/phong thwe hanh/18
42. | tra tin hiéu so/ B6 S L2 AR : . -
mo phong va hién thi tin hi€u twong tw (0 - 10 V). hoc sinh, sinh vién.
tuwong tu
B6 phoi thye hanh R . . . 01 bo/phong thuc hanh/18
43. “Cylinder bodies” Bo B phoi thye hanh loai 1 hoc sinh, sinh vién.
44, | BOPhOIthuchanh | o ihire hanh loai 2 01 bo/phong thuc hanh/18
Housings hoc sinh, sinh vién.

LT
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45 ?Q th01 thuc hanh Bo B6 phéi thure hanh loai 3 01 bg/phopg thlfc hanh/18
PA hoc sinh, sinh vién.
Module thuc hanh
man hinh giao dién A s R 06 bd/phong thuc hanh/18
46. Negudi - May (Cho Bo Man hinh hién thi cho PLC S7-300 hoc sinh, sinh vién.
PLC S7-300)
San phém rr~1é1y mo’q ho tro. déq lu’c,trong viéc van
chuyén va ho trg che tao, ché bién , lap rap, dong goi
hang hoa rat dac luc. M6 hinh may s¢ hiru kha nang
.1 = van chuyén mot vat, buu kién, géi hang tir di€m A téi A1 .
M6 hinh diéu R T2 ., A - A 01 bo/phong thuc hanh/18
47. Khién bane ai Bo d}em B trong nha may. Tuy nhlgn, bang chuyeq duoc hoc sinh. sinh vién
& lap rap thém & hai bén 1a mét s6 ban thao tac dé nhan | ’ '
cong sir dung ché bién thuc pham, lap rap dong goi
linh kién. Phia trén c6 thé lap rap thém tang cho thanh
pham sau khi thao tac.
Thiét bi thuc hanh
lap trinh ‘PLC giém - Thue hanh 1ap trinh PLC thuc, két n61 va di€u khién
sat va diéu khién mo phong cac thi€t bi nha may qua may tinh.
48 hé thong ;(1”1’ ly qué B6 - B0 thiét b1 duogc thiét ke thanh cac modulg Chlrlé\ln, 01 bo/phong thuc hanh/18
* | trinh (thiet b ket ‘ A4, voi kich thude tidu chuan va cung chuan két noi, | hoc sinh, sinh vién.
noi PC-PLC mé giiip ghép no1 linh hoat cde thiet bi khi thue hanh va
phong thot gian dé dang nang cap san pham.
thuc)
19 Bo6 thuc hanh PLC B6 Mot goi phan mém dé thiét 1ap va bao tri toan bd hé | 06 bo/phong thue hanh/18

M221 Schneider

thong.

hoc sinh, sinh vién.

81
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Céc chtrc nang hi‘én thi nhung c6 chura cac trang web
khong dwa trén nén tang, khong c¢6 nguoi dung dinh
nghia.
Truy cap tir xa day du dé 1ap trinh, van hanh va giam
sat.
Bo thiét bi dung
cho thuc hanh ki A 06 bd/phong thuc hanh/18
50. o 7 o A BO . .  n
nang lap dat dién hoc sinh, sinh vién.
cong nghiép
B0 thi nghiém
‘ Bao vé ndi dat (ELCB) 4 cuc X 40A, 100mA
51 | BO }hu’cAhémh diéu Bo | Ngat mach bang cong tac to ba cue, MCB (3P x 60A), 06 bo/phong thl.}’f hanh/18
khién dong co ' Nt nhan khén cip va dén bao hoat dong ,Ro le qua | hoc sinh, sinh vién.
tai, Pén bao ba pha, Ngd ra cap ngudn ba pha, Ngd ra
trung tinh
M0 hinh TH co Bai tap cau truc S7-200, Két ndi cam bién, co cau o .
52. |bandidukhiénlap | Bo | chap hanh, phin mén lin két ﬁgcbsiﬁ)ﬁmgﬁh‘-?f hanh/18
. x .z . sinh vién
trinh (PLC) Thiét 1ap giao tiép PLC v&i S7 qua MPI ' ’ v
B 1ap trinh duoc sit dung trong diéu khién cac thiét
, bi dén, quat, may bO’m nudc, cac thiét bi chiéu séng.
53 Thiét bi 1ap trinh B6 Lap trinh dicu khién theo thoi gian thuc, dieu khién | 06 bd/phong thuc hanh/18
" | LOGO ' nhiét do, do am. hoc sinh, sinh vién.

LQGO. (;ﬁng ¢ thé duoc thue hién cho cac hé théng
di€u khién dac biét trong nha kinh hodc cho tin hiéu
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di€u khién x1r ly bang cach két n61 mt mod-dun truyén
thong dé ki€m soat may moc.

54.

Tw dong hoa lap
trinh véi S7-300

- Thé hién dwgc qua trinh gia cong, 1ap rap co khi
thong qua viéc thiét ké dong bd va két ndi véi hé
thong diéu khién.

- Thiét ké 1ip rap va két ndi véi hé thong diéu khién
cac phan tir khi nén, dién khi nén, xy lanh, thiét bi
chan khong.

- Nghién ctru va tmg dung vé cam bién thong qua viée
14p rap va str dung cac loai cam bién khac nhau trén
cac tram riéng b1 &t trong cong nghé.

- K§ thuat 1ap trinh diéu khién PLC théng qua cac
tmg dung trong hé thong diéu khién & timg tram riéng
biét.

- Ky thuat mang truyén thong cong nghiép (Cong
nghé thong tin) va néi mang thong qua k§ thuat
truyén mang Profibus hoic ETHERNET giita cac
PLC trong hé théng.

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.

55.

MBS hinh diéu
khién nhiét @

Gidi thiéu vé bd diéu khién PID, truot
M0 ta toan hoc cua 1o dién tré
M6 phong bd di€u khién nhiét d6 dung PID

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.

56.

Mo hinh diéu
khién déng co
budc

- Hiéu dwoc cac hé truyén dong roi rac thuong dwoc
thwe hién nho déng co chép hanh dac biét goi la dong
co budce. Dong co bude 1a mbt loai ddng co dién co
nguyén 1y va ung dung khac biét véi da so cac loai

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.
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dong co dién théng thuong.
- Piéu khién dong co budc bang AVR, PID.

57.

M5 hinh diéu
khién den giao
thong

- Viét chuong trinh diéu khién dén giao théng cho
mot nga tu theo 3 ché d6 dua theo déng ho thoi gian
thuc tich hop trong PLC S7 - 200 CPU 224

- Yéu cau: 1. X4y dung md hinh 1y thuyét cho dén
giao thong v&i 3 ché do lam viéc dua trén thoi gian
thuc té: ché d6 lam viéc binh thuong; ché d6 lam viéc
wu tién cho mot truc duwong va ché do lam viéc dém
khuya.

2. Tinh chon thiét bi thue té dua trén md hinh xay
dung.

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.

58.

Thiét b1 ki€ém soat
va diéu khién

- Thiét bi do, hién thi, kiém soat va diéu khién RC
online trén hé théng xir Iy nuée thai, nude cap ...

- B6 vi xur Iy véi nhitng chitc nang wu viét nhat, cing
voi sensor RC, dic biét thich hop do va kiém soat RC
trong qua trinh xir ly nude cong nghiép hoa chat, san
xuat gidy, bot giay, thuc pham, dugce pham, nuéc giai
khat, ho boi, trong xt 1y nude cap va nude thai do thi
va canh bao .

01 bd/phong thuc hanh/18
hoc sinh, sinh vién.

59.

Bo6 thi nghiém vé
cac mach mot
chiéu co ban

Mach thi nghiém dinh luat Ohm

Mach thi nghiém mach mic ndi tiép/song song
Mach thi nghiém dinh luat Kirchoff

Mach thi nghiém dién thé ké

01 bo/phong thuc hanh/18
hoc sinh, sinh vién.
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TT|  Ching loai Dt‘;’:l‘hvl Yéu cAu ky thudt co ban S6 lwong
Mach thi nghiém cau Wheatstone
3 5 4id Pong co servo
Congnghé dicu ) HE €0 01 bo/phong thire hanh/18
60. | khién dong co Bo Truc dién . . A
s ,q hoc sinh, sinh vién.
SCrvo B0 diéu khién servo
- Hiéu duoc cac hé truyén, dong roi rac thuong duoc
C5 he did thwe hién nho dong co chap hanh dac biét goi 1a dong
61 | }?_fig fc_ltg ¢ dieu B co budce. Dong co budce 1a mot loair dong co dién cé 01 bd/phong thyc hanh/18
‘ b 1en dong ¢o 0 nguyén ly va img dung khac biét véi da sé cac loat hoc sinh, sinh vién.
uoe dong co dién théng thuong.
- Biéu khién dong co bude bang AVR, PID.
Khoi dé tich hop N .
62. |ngudn cap (Piéu Bo Pé dung cho cac mach bén dudi (diéu khién bang tay) 06 bg/phopg thl;m hanh/18
, N hoc sinh, sinh vién.
chinh bang tay)
B b thi Mo-dun Mach khuéch dai tyanzqitor cho phép sinh yién
a}rllg macA t, 1 thu’c, hién cac bai tap thNI_l’C té the hién cac nguyén tac 06 bd/ohone thue hanh/18
63, | Petem vecac Bo khuéch dai bong ban dan. o/phong t e han
mach khuech dai ‘ Hoe sinh s& xéc dinh va cach Iv céc 13i e khéi hoc sinh, sinh vién.
ding tranzito oc sinh s€ xac dinh va cach ly cac 1oi trong cac khoi
mach
Khuéch dai cong . NEO'C}“n bo qkhl,leCh d;al cong suat triletO 'du;()c thlft 06 bo/phong thuc hanh/18
64. YRR . Bo6 ke dé day xur ly s ¢6 cia mach khuéch dai cong suat ) . o
suat dung tranzito ; hoc sinh, sinh vién.
tranzito.
65 Bang mach thi B6 Mb-dun Mach hdi tiép Tran51t0r cho phép sinh Vlen 06 bd/phong thuc hanh/18

nghiém vé cac

thuc hién cac bai tap thuc té thé hién cac nguyén tic

hoc sinh, sinh vién.
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TT|  Ching loai Dt‘;’:l‘hvl Yéu cAu ky thudt co ban S6 lwong
mach khuéch dai Phan héi cia Transitor.
hoi tiép dung Cac mach dwoc tim thdy trén bang nay bao gdm:
tranzito « Phan hdi hang loat / Phan hdi shunt
« Phan hoi sé-ri nhiéu tang
* B0 suy giam
« Sé-ri nhiéu tang - Phan hoi shunt
« B khuéch dai vi sai
Bao g6m cac khdi mach:
Khoi mach diéu chinh dién ap song song
Ba}fll,% mach thi Khéi mach didu chinh dién ap néi tiép 06 bo/hone e hanh/18
66, |nEMem vecac | Bo | Khdi mach didu chinh dong dién o/phong thuc han
mach On dinh dién .. N e hoc sinh, sinh vién.
ap ngudn nudi thl mach dlgu chinh ¢6 phan hoi dién ap
Khé1 mach diéu chinh dung IC
Khoi mach chuyén doi DC-DC
Bang mach ﬂAu A Mo-dun co ban cua FET chira chin khdi mach cho A1 .
nghiém nghiém vé R .. e o, P 06 bo/phong thuc hanh/18
67. . o, Bo phép sinh vién thuc hién cac bai tap thuc t€ thé hién ) . -
tranzito hiéu tmg . N . hoc sinh, sinh vién.
. cac nguyén tac cia JFE, MOSFET va UJT
truomg (FET)
- Driver (bd diéu khién)
Bang mach thi N o aA 2
™ Bo6 chinh lwu Silic diéu khién dwuoc
nghiém vé thyristor n o o . s , 06 bd/phong thuc hanh/18
68. | SEM VE Y B6 | Diéu khién cong suat xoay chiéu dung Triac PIonE

va cac mach diéu
khién cong suat

Cong mot chiéu ciia SCR trong chinh lvu ntra séng va
chinh luu toan song

hoc sinh, sinh vién.
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Cong xoay chiéu cia SCR va UJT trong chinh lwu
ntra song va chinh luu toan séong/ Motor

69.

Bang mach thi
nghiém veé cac
mach khuéch dai
thuat toan

Bao g6m cac khdi mach:

Khéi han ché

Khoi mach phan ap

Khéi mach khuéch dai dao

Khdi mach khuéch dai khong dao

Khdi mach khuéch dai lap lai dién ap
Khoi mach khuéch dai 1ay tong dao pha
Khoi mach khuéch dai 1ay tong khong dao pha
Khdi mach khuéch dai léy hiéu

Khdi mach so sanh hé

Khoi so sanh dang hinh sin/ vudng goc

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.

70.

Bang mach thi
nghiém ve cac thiet
b1 ban dan

Mob-dun ban dan va mach diéu khiér} cho phép sinh
vién thye hién cac bai tap thue t€ the hién cac nguyen
tac co ban v€ mach diéu khién céng suat va ban dan.
Hé théng chira cac khéi mach sau:

« Khuéch dai

« Bo chinh lvu diéu khién bang silicon (SCR)

« Diéu khién nguon Triac AC

* SCR DC Gate dang bira song va toan song

« Cong AC AC va UJT Nira song va Toan song/Dong
co

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.
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TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
Co s¢ k¥ thuat dién/ dién tr (PEET) cung cép ca dao
g n tao k¥ nang nghé nghiép cap do dau vao va dao tao
BWQ t}~11 ngIAner‘nA Co A nang cao nhan thirc nghé nghiép trong mot chuong 06 bo/phong thuc hanh/18
71. | s6 k¥ thuat dién/ Bo . N ) A . e ) - A
A, trinh hoan chinh. D6 1a ly tuéng phu hop véi cac hoc sinh, sinh vién.
dién tu . . A . iAo 1o
chwong trinh dao tao tap trung vao phat trién k{ nang
co ban.
M6-dun Co ban cong ngh¢ Ky thuat s6 cho phép sinh
vién thuc hién céq bai tap thue té thé hién cac khai
niém va nguyén tac co ban cua mach logic ky thuat
sO.
Bang mach chira cac mach sau:
« Dong ho
, « Tin hiéu dau vao
- Eli“goeg tj‘f ﬁ: E’i‘n ay | Mo b6 khuéch dai 06 bo/phong thue hanh/18
‘ thudt s ég ghe ky ; * Dau ra Tri-State hoc sinh, sinh vién.
' « VA /NAND

» Dat / bat lai Flip-Flop

* So sanh TTL / CMOS OR / NOR

* Flip-Flop loai D

« Kiém soat xe buyt dit liu

» Cac khoi mach JK Flip-Flop va XOR / XNOR dé
hoc sinh hiéu va khac phuc su ¢b

Y4
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TT|  Ching loai Dt‘;’:l‘hvl Yéu cAu ky thudt co ban S6 lwong
Bao g6m cac khdi mach:
Clock
Mach phat xung
Bane mach thi Céc tin hiéu dau vao o .
73, nghigém,‘vé céc B | Thanh ghi dich 4 bit ﬁgcb;ﬁ’}lfogﬁﬁhv‘f‘é’nﬁanh/ 18
mach s6 co ban B6 dém khong dong bo ‘ ’
Bo cong 4-bit
Bo dém dong bd
B0 so sanh 4-bit
Khoi de tich h A .
74. nguén gép (Giglo) B6 Dé dung cho cac mach bén dudi (két ndi may tinh) ﬁgcbsior/lll)th?ni gigri hanh/18
ti€p vo1 may tinh) ‘ ’
Bao g6m cac khdi mach:
Mach thu va phat AM
Mach thu va phat don bién (SSB: Single-SideBand)
Mach thu AM va mach thu don bién SSB véi diéu
Bang mach thi .| chinh khuéch dai tw dong 06 bd/phong thuc hanh/18
75. | nghiém vé truyén Bo : '

thong twrong tu

Mach diéu ché tan s6 FM
Mach diéu ché pha PM
Giai diéu ché FM

Mach vong khéa pha (PLL)
Bo do FM PLL

hoc sinh, sinh vién.
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TT|  Ching loai Dt‘;’:l‘hvl Yéu cAu ky thudt co ban S6 lwong
Hoc sinh duoc gidi thiéu vé s da dang va dac diém
Bang mach thi cua cam bién. Ho xay dung mot loat cac mach sur
76 nghiém vé co s¢ B6 dung cam bién tir, cam bién rung / séc, cam bién hong | 06 bd/phong thwe hanh/18
" | ciia cac Sensor va ' ngoai xung va cam bién chuyén dong. Hoc sinh cling | hoc sinh, sinh vién.
cam bién xdy dung cac mach bao dong bang cach sir dung cac
cam bién, role dién co va coi.
Mo6-dun dao tao Tt tinh va Bién tir gidi thi€u cho sinh
vién cac ung dung thuc t€, cap nhat vé tir tinh va dién
tur. Ho1 dong quan tr1 cho phép thir nghiém trén:
- Eaﬁigé;ni%htahimh py | Cwet 06 bo/phong thyc hanh/18
' V§ dicn tir ' * Duong suc tu hoc sinh, sinh vién.
' * Nam cham dién / dién tu
« Mach diéu khién / chét
* B rung
Hé théng dao tao cong nghé truyén thong duoc thiét
ke dac biét dé dao tao thue hanh trong mot loat cac
Mb-dun truyén A ong ngP © truAyen thong. Pao tao bAm da}u w cac k}: 06 bo/phong thuc hanh/18
78. théne co ban Bo6 thuat diéu ché xung co ban, bao géom cac so do diéu hoc sinh. sinh vién
& ché k¥ thuat so6 khac nhau duoc str dung trong truyén ' ’ '
dir li€u va mé rong sang cac k¥ thuat truyén thong ky
thuat s6 hién dai, hi€u qua toan cau.
Mo-d N Bao gdm cac khéi mach sau: 06 b3/ohong thue hanh/18
79, | Vio-dun truyen B6 | Mi hoa va gidi ma NRZ, RZ, va Manchester o/phong thue fan

thong s6 nang cao

DPong bo hoa xung nhip Clock

hoc sinh, sinh vién.
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Su tao FSK

Tach song dong b va khong dong bo FSK
Su tao PSK

Tach song dong b va khong dong bo PSK
Su tao ASK

Tach song dong b va khong dong bo ASK
Hiéu ung kénh

Modem FSK

80.

Bang mach thi
nghiém vé dong
co, may phat va
diéu khién

Str dung mé-dun Dréng co, May phat va Diéu khién,
siph vién s€ dinh cau hinh, van hanh va khac phuc su
co sau:

* Béng co DC nam cham vinh ctru

. Téc dé dong co shunt va Compound trong cac hé
thong Analog va PWM Loop mdé va dong

* Dong co DC Servo trong Mach twong tr va PWM
* Van hanh déng co budc

« Mach diéu khién

« Mach diéu khién tdc d6 va dinh vi

. Déng co déng bo AC véi diéu khién toc do tan sb
thay doi.

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.

81.

M5 dun truyén
thong cap quang

Bang mach Truyén thong soi quang cung cap cho sinh
vién mot nén tang vimng chic vé ly thuyét va thue
hanh vé soi quang hoc va k¥ thuat truyén thong. Mudi
mot khdi mach cung cép thir nghiém thuc hanh véi

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.

8¢

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



Don vi

TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
mot s6 loai truyén va tiép nhan soi quang.
Bang mach thi nghiém cong suat va GTO Thyristor 7
cho phép sinh vién thure hién (;élc bai tég thuc hanh thé
. , hién viéc str dung cac loai thi€t bi chuyén mach tu
Bang mach thi SO . i i ©
A giao tiép khac nhau thuong duoc st dung trong dién N .
nghiém veé . . X . ) e C2 S 06 bd/phong thuc hanh/18
82. . R £ Bo tr cong suat. Mo-dun nay chira sau loai thiét bi ) . o
transistor cong suat 2 Y , A hoc sinh, sinh vién.
v thvristor GTO chuy€n mach tu giao tiép khac nhau sau day:
y MOSFET, ban déan ludng cuc cong cach ly (IGBT),
IGBT nhanh, ban dan ludng cuc, ban dan Darlington
va thyristor GTO
Bang mach thi \ A e A a X :
nghiém vé duong A B‘aAng rpaclj T{'uyen, tai trljyer‘l thong cung cap .CAhO Emh 06 bé/phong thic hanh/18
83. N A Bo vién cac ky nang ly thuyét va do ludong can thiét dé ) : o
truyén tai truyen A 1eR : . A A A hoc sinh, sinh vién.
théng thuc hién va ki€m tra cac duong truyén truyén thong.
Phan mém Mind- Hé thoéng quan 1y noi dung hoc tap (LCMS) 1a mot hé
Sight™ [earning théqg eLearning duoc thiét ké dac biét cho dao tao
24 Content B6 nghé, k¥ thuat va k¥ thuat. N6 phu hop véi hoc sinh - | 02 bd/phong thuc hanh/18
" | Management ‘ trung hoc hoac toan thot giar}, hog sir}h, cao déng hoc sinh, sinh vién.
System (Single hoac dai hoc va la cong cu tot nhat dé tan dung t61 da
Appliance) cac khoa hoc cua eSeries.
Phan mém
Complete FACET . | Géi gido trinh mé-dun FACET nay bao gbm céc 02 bd/phong thue hanh/18
85. | Module Bo \ P \ ) : A
) chwong trinh hoc cho dién va dién tir co ban. hoc sinh, sinh vién.
Curriculum Bundle
(All 29 modules) -

6C
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TT|  Ching loai Dt‘;’:l‘hvl Yéu cAu ky thudt co ban S6 lwong
eSeries
Chuyén giao cong A .
N . R I R . .. , - 01 bd/phong thuc hanh/18
86. |nghé va Training Bo Chuyén giao c¢ong nghé va Training tron goi. hoc sinh, sinh vién.
tron go1
Mo-dun Breadboard la mQt thiét bi b sung tot cho
chuong trinh hoc Nguyén tac logic ky thuat s6 (Model
| ?1014) nhung n6 ciing c6 the duge st dung cho cac | )y pbono hie hanh/18
87. | Breadboard Bo6 bai tap tuy chinh cua gido vién hodc cac du an cua hoc sinh. sinh vién
sinh vién. M6-dun Breadboard bao gbém ba bang| ’ '
mach in dugc thiét ké de sinh vién c6 thé dé dang ket
noi1 va thay do1 mach.
G120 rat phu hop voi tu cach 1a thiét bi moi bat déu
tuy nhién cac chirc nang toan dién cia n6 cung cap
nhiéu t1em nang cho nguoi dung nang cao, nhimg
Bﬁ thp’c hgmh bién A ng1,1f0’1 {nuon thu"c hién c?c ta‘lc Yu la~u ph,u’(? tap. Nhiéu 06 bd/phong thuc hanh/18
88. | tan Sinamic G120 Bo6 chtrc nang an toan cao cap va bd ma hqa tuy chon cho hoc sinh. sinh vién
PN phép di€u chinh hoan hao cac yéu cau va tich hop | ’ '
trong cac h¢ thong diéu khién. Tat ca cac cong co lien
quan déu pé thé truy cap duoc ()j mat trude cua thiét bi
va dugc lap dat trong cac khe cam an toan 4mm.
N{o-dAun phAat t'rle'rkl A KIAloa hoc phat trlen‘he thqng vi dleAu khaen cungeap | ¢ bé/phong thue hanh/18
89. | hé thong bo vi di€u Bo mot pham vi thwe hanh toan dién vé thuat ngtr, . . -
.2 AR 1A C4iA 2 hoc sinh, sinh vién.
khién nguyén tac va ung dung cua lap trinh vi diéu khién.
90, |B6 thuc hanh PLC BS A. Ban thuc hanh da nang 06 bd/phong thwe hanh/18
"1 S7-1200 ' 1. Khung ban thyc hanh hoc sinh, sinh vién.
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. Buc nguon 1 pha an toan

. Khung g4 lap module

. Tt dung thiét bi

. Danh muc thiét bj

. Module niit nhan va cong tic

. Module den bao va chuong

. Module ngudn analog va hién thi

. Module PLC S7 - 1200

. Module dén giao thong

. Module mé phong diéu khién bang tai

S I NI U O U SR o HE ~ SR VLI N

. Module cac loai cam bién trong cong nghiép

oo

. Phan mém 14p trinh ban quyén STEP 7

91.

BQ thuc hanh cam
bién trong cong
nghiép

Hé thong thuc hanh cam bién duoc thiét ké dé giup
hoc sinh lam quen véi cac hoat dong cua nhiéu loai
cam bién khac nhau. Hé théng dao tao doc lap ¢ chd
n6 chira moi thir can thiét dé thuc hién cac bai tap
trong chwong trinh hoc dwoc cung cap, bao gdm
ngudn dién, dén hoa tiéu, day dan két ndi va bé mat
lam viéc dé 14p dat thiét bi.

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.

92.

M5 hinh diéu
khién, truyén thong
(Fieldbus) va cam
bién trong cong
nghiép

Hé thong dao tao diéu khién cong nghiép dugc Scada.

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.
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TT|  Ching loai Dt‘;’:l‘hvl Yéu cAu ky thudt co ban S6 lwong
B0 thi nghiém k¥ n A 1A . A A A = 06 bd/phong thuc hanh/18
93. thuat diéu khién Bo H¢ thong dao tao 1ap trinh diéu khién céng nghiép. hoo sinh, sinh vién.
Hé théng bang chuyén MPS 1a nén tang cho mo hinh
B6 thuc hanh MPS thuc hanh tich hgp mang truyén thong va diéu khién A .
94. | TS 14.0 dao tao Bo trong cong nghiép TS Compact Trainer 14.0 CPS 06 bg/phopg thl;m hanh/18
) . N ~ . | hoc sinh, sinh vién.
tich hop (cyber-physical system) dugc xdy dung dua trén cac
thanh phan tu dong héa c6 san.
He¢ tl}éng dao tao diéu khién cong nghiép dugc thiét
ké d¢ day ly thuyét va ky thudt cia bo diéu khién
dong co dién. (;hl'mg PhO phép sinh vién chon va gan
95 B0 thue hanh dién B6 cécqthiét b1 diéu khién dé tao thanh géc mach diéu | 06 bd/phong thwe hanh/18
" | cong nghiép ' khién thong thu’(‘}’ﬂg va khéc, phuc su ¢6 khi duoc dwa | hoc sinh, sinh vién.
vao. Cac h¢ thong cung cap cac kha nang dao tao
kiém qsoét ddc dao, co tinh mo-dun va bao géom cac 161
co thé thém vao.
H§ théng dao tao dong co ( DC va AC ) 1a mot hé
B6 thuc hanh dong .| thong ddc 1ap hoan chinh cho phép sinh vién thue 06 bo/phong thue hanh/18
96. o Bo6 hién cac bai tap tuong tu nh}r trong H¢ thong dao tao hoc sinh. sinh vién
d@ng co. HE thong duoc thiét ké dé duoc sir dung truc | ’ '
ti€p trén mat ban.
97 Hé thong MPS® B6 He¢ thépg nay gdm 5 tram tao thanh mot day chuyén | 06 bo/phong thwe hanh/18
" 1205 Advance 14.0 ' san xuat linh hoat theo cong nghé IoT. hoc sinh, sinh vién.
08 Tram MPS Robot B6 Robot gép than xilanh dugc nap vao mang trugt va 06 bd/phong thuc hanh/18
" | lap rap ' dat né vao gia do lap rap. hoc sinh, sinh vién.
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Cam bi‘é'n trong tay kep cho phép robot phan biét phoi
theo mau sac (mau den/khong phai mau den).
Cam bién duoc lap trong gia d 1ap rap giam sat dinh
hudng cua phoi.
Tir gia do 14p rap, robot s& phan loai cac phoi vao cac
0 chtra phoi khac nhau hoac chuyén phoi dén tram
tiép theo.
g9, |Banthuchanhda | . eioh iee téi thidu: 800x1400mm 06 bo/phong thue hanh/18
nang hoc sinh, sinh vién.
Module PLC A Y 06 bo/phong thuc hanh/18
100. FX3U Bo Giao tiep PLC 1 hoc sinh, sinh vién.
Module PLC A Y 06 bo/phong thuc hanh/18
011 L oGor ve Bo | Graotiep PLC2 hoc sinh, sinh vién.
Module man hinh A s o 06 bo/phong thuc hanh/18
102. HMI GOT2000 Bo Man hinh giam sit hoc sinh, sinh vién.
G120 rat phu hop véi tur céch la thiét bi moi bat dau,
tuy nhién cac chirc nang toan dién cia n6 cung cap
nhi€u tiém nang cho nguoi dung nang cao, nhimg
Bo6 thwe hanh bién nguol muon thue hién cac tac vu lai phirc tap. Nhiéu N \
103. | tan Sinamic G210 Bo6 chirc nang an toan cao cép va bd ma hoéa tuy chon cho 06 bo/phong thwe hanh/18

PN

phép diéu chinh hoan hao cac yéu cau va tich hop
trong cac hé thong diéu khién. T4t ca cac cong co lién
quan déu co thé truy cap duoc & mat trurde cua thiét bi
va duoc lap dit trong cac khe cdm an toan 4 mm

hoc sinh, sinh vién.
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Hé thong thuc hanh cam bién duoc thiét ké dé giap
hoc sinh lam quen vdi1 cac ,hoat déng cua nhiéu loaNi
Modulg cac loai A ca}m b{en khgc n,hauk. Hé 'tAhonAg dao tandQc ,lap q C}AIO 06 bd/phong thuc hanh/18
104. | cam bién trong Bo6 no chtra mo1 thwr can thiét dé€ thwe hi€n cac bai tap . . o
o n . X » | hoc sinh, sinh vién.
cong nghiép trong chwong trinh hoc dwoc cung cap, bao gém
ngudn dién, den hoa ti€u, day dan két noi va bé mat
lam viéc dé lap dat thiet bi.
Hé théng bang chuyén MPS 1a nén tang cho mo hinh
Bo6 thuc hanh MPS thyc hanh tich hop mang truyén thong va diéu khién N .
105.| TS 14.0 dao tao Bo trong cong nghiép TS Compact Trainer 14.0 CPS 06 bg/phopg thl;m hanh/18
) . N ~ . | hoc sinh, sinh vién.
tich hop (cyber-physical system) dugc xdy dung dua trén cac
thanh phan tu dong co6 san.
Phéfm mém mo phong cac moé dun, khoa hoc theo 4 bd
. . thiét b1 thue hanh sau:
106 Pﬁgﬁ Hiflrlilcmhgnh By | B6 thuc hanh dién co 0.2 kW ¢6 may tinh hd tro; 06 bd/phong thue hanh/18
| Pons T n ‘ - B0 thwre hanh Mach cong suat DC va AC hoc sinh, sinh vién.
dién cong nghiép .
- BO thuc hanh Dién co
- B0 thue hanh truyén tai cong suat dién AC
107 Phan mém B6 Phan mém nay dé v&, thiét ké mach va mo phong vé | 06 bd/phong thuc hanh/18
"| FlmdSIM® 5 ' khi nén. hoc sinh, sinh vién.
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108.

BQ thuc hanh Cam
bién cong nghiép

Hé thong thuc hanh cam bién duoc thiét ké dé giup
hoc sinh lam quen véi cac hoat dong cua nhiéu loai
cam bién khac nhau. Hé théng dao tao doc lap ¢ chd
n6 chira moi thir can thiét dé thuc hién cac bai tap
trong chwong trinh hoc dwoc cung cap, bao gdm
ngudn dién, dén hoa tiéu, day dan két ndi va bé mat
lam viéc dé 14p dat thiét bi.

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.

109.

B0 thi nghi€m thye
hanh dién - dién tu.

- C4c dinh luat, nguyén ly co ban vé mach dién,
nguyén 1y xép chong, diéu kién dua cong suat cuc dai
tr nguon dén tai

- Mach dién xoay chiéu mot pha; Khao sat quan hé
gitra dong dién va dién ap trong cac mach R-L, R-C,
R-L-C ndi tiép va song song...

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.

110.

Mo hinh thuyc hanh
hé thong toa nha
thong minh.

- Piéu khién HVAC cia toa nha trong thoi dai k¥
thuat s6. Hau hét cac toa nha thwong mai bao gom hé
théng sudi am, thong gio va diéu hoa khong khi duoc
tr dong kiém soat dé dam bao sw thoai mai va sirc
khoe ciia nguoi song va lam viée trong khi giam thiéu
tiéu thu nang luong.

-V6i y nghia nay, ching toi da thiét ké hé thong dao
tao diéu khién HVAC trong toa nha théng minh dé
gilp giao vién giang day cac nguyén tic co ban cua
cac diéu khién hién dai sir dung cac thanh phan co san
trén thi truong nhu Johnson Controls, nha san xuat
duoc cong nhan trén toan thé gioi.

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.
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- Hé thong dao tao vé robot di dong phu hop voi viée
truyén dat cac van dé co ban vé co dién tir va khoa
o . hoc may tinh, cling nhu dé st dung cho céc tmg dung
M? hmh;thm,: hanh R khac trong cac linh vyc Robot di dong (AMR) va | 06 bd/phong thuc hanh/18
M. fé;‘étk hién canh tay | BO phuong tién tir dong (AGV). hoc sinh, sinh vién.
- HE thong kéo va tha két hop cac khai niém van hanh
tién tién dé ngay lap tirc tham gia vao viéc 1ap trinh
robot ma khong can phai tao ma nguon.
- Toan bd hé théng duoc két ndi mang va duoc trang
M5 hinh thye hanh bi mot thé RFID dé ghi / doc.
112 hé théng tr dong Bs |-Hé thong xtr 1y cac don dat hang duoc dit hang 06 bo/phong thuc hanh/18
"| hoa theo cong nghé " | trong hé thong MES, bang cach tach mot phoi khi bat | hoc sinh, sinh vién.
4.0 dau qua trinh va viét ma don dit hang va s6 ID cua
phoi vao thé RFID duge st dung & cudi tram dau tién.
Hé théng day chuyén san xuat linh hoat theo cong
nghé tu déng hda trong san xuat. Puogc thiét ké cho
M5 hinh thue hanh muc difh trorAlg gido duc va nghién ctru vé day chuyén
X 2 , san xuat tw dong . .
113 di€u khién qua B6 B A T S0 ohai T lidm tra. T . 106 bg/phopg thu’c hanh/18
"| trinh trong cong ' f‘ 0 gom. lram cLap phot, fam }em 1a, ram‘ gla hoc sinh, sinh vién.
nghiép. cong, Tr?m tay gap, Tram ban% talf Tram do‘lu’olng,
Tram phan nhanh, Tram Robot lap rap, Tram gia cong
gép va dat, Tram phan loai san phém, Tram luu kho,
Tram dong goi.
114. M6 hinh I4p trinh B6 M6 hinh PAC d3a vuot qua pham vi cia nhirng bo diéu | 06 bo/phong thuc hanh/18

diéu khién tu dong

khién truyén thong.. Cho phép mé cho nguoi sir dung

hoc sinh, sinh vién.
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Programble
Automation
Controller (PAC)

dé dang lya chon cac chuong trinh phan mém phu
hop dé phat trién.

- M6 hinh PAC la thiét bi m& dbi véi nhiéu chuan
truyén thong. PAC dé dang két ndi toi nhitng thiét bi
ngoai vi thong qua cac chuan truyén thong hién co.

- Md hinh PAC duoc thiét ké theo cAu tric dang
Module do dé né rat linh hoat trong viéc thu hep hay
mo rong pham vi diéu khién cling nhu viéc Iwa chon
dé dang cac hinh thire diéu khién cho mdi ung dyng.

- PAC duogc phat trién trén nén tang PC vi vay no co
kha nang trao ddi dir liéu v6i nhiéu loai thiét bi cua
cac nha cung cap khac nhau. Dic biét né cho phép
ngudi stt dung cé thé can thiép tin hoc vao ty dong
hoa.

115.

M5 hinh truyén
thong va diéu
khién trong cong
nghiép

M5 hinh diéu khién - giam sat hé thong mang truyén
thong trong cong nghigp: hiéu vé mang truyén thong
trong cong nghiép; thiét ké va xay dung bai toan
mang truyén thong trong cong nghiép; danh gia két
qua thuc nghiém.

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.
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116.

MO hinh thi
nghiém Dién tur
cong suat

B0 thi nghiém vé cac mach mét chiéu co ban, ly
thuyét mang mot chiéu, mach xo0ay chiéu co ban 1,
Co ban vé mach xo0ay chiéu 2, thiét bi ban dan, mach
khuéch dai dung tranzito, Khuéch dai cong suat dung
tranzito, mach khuéch dai hoi tiép dung tranzito,
mach 6n dinh dién ap nguén nudi, tranzito hiéu tmg
treong (FET), thyristor va cac mach diéu khién cong
suat, mach khuéch dai thuat toan, ung dung mach
khuéch dai thuat toan, co s& logic s6, mach sb co ban,
mach s6 nang cao, vi xur Iy 32-Bit, co so ciia cac
Sensor va cam bién, tir tinh va dién tir, dong co, may
phat va diéu khién, transistor cong suat va thyristor
GTO va Mo-dun phat trién hé thong bd vi diéu khién.

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.

117.

MBb hinh diéu
khién robot

Hé thong dao tao vé 16 bot di dong phu hop véi viée
truyén dat cac van dé co ban vé co dién tir va khoa
hoc may tinh, cling nhw dé st dung cho céac ng dung
khac trong cac linh vuc Robot di dong (AMR) va
phuong tién tw dong (AGV).

Cau triic mo cua ro bot di dong cho phép dé dang truy
cap vao cac chu dé lién quan dén Logistics. Puoc
thiét ké cho muc dich trong giao duc va nghién ciru vé
16 bot di dong.

Cung cap mot nén tang san sang st dung cho nhiéu
loai trong cac tmg dung cua ro bot di dong. Cho phép
khai thac hiéu biét & mirc d6 co ban vé hé théng hanh
vi

06 bd/phong thuc hanh/18
hoc sinh, sinh vién.
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B6 14p trinh vi diéu khién st dung phan mém chuyén
M6 hinh 140 trinh nghiép dé tao mo hinh mo phong va diéu khién cac 06 bd/ohe hue hanh/18
118. -0 ‘Am aP trin Bo ung dung trong cong nghiép. O/Phong t .I;IC an
vi di€u khién ' o ] . a A L. s hoc sinh, sinh vién.
M6 hinh su’,dung cong nghiép, co6 nén tang phat trién
manh mé& két hop.
Hé thong MPS 200 1a mot day chuyén san xuat thu
‘ nho tir cac tram tiéu chuan Cap phoi / Bang tai, Ghep
MPS 290 f Atrartn. nodi va Phan loai.
cung cap, kiém tra, A LA A X, A . :
L P Toan bd hé thong dugc ket noi mang va duogc trang bi A s .
119 | 8@ cong, tay gap, Bo mét thé RFID dé ghi / doc. 01 bg/phopg thlf’c hanh/18
trung gian, robot, o o o o hoc sinh, sinh vién.
lp rap, dot dap, H? tthg xu ly cac dO’I} dat hang E‘Iu’()cAdat haan trgng
phan loai) hé ,tho‘ng MES,A bang cach tach‘ mot Ph?l khi l?at daAq
qua trinh va viét ma don dat hang va so ID cua phoi
vao thé RFID duoc sir dung ¢ cudi tram dau tién.
Phan mém mo . Goi gido trinh md-dun MPS 200 va MPSPAay bao . ‘
120 | Phong hé thong Licenss | 5 < ‘ A A . |18 license /phong thuc
. . gdm cac chuwong trinh hoc cho dién va dién tir co ban ) ) . A
MPS 200 va MPS e AL a e AT A Ly A N hanh/18 hoc sinh, sinh vién.
PA biét & mirc Ao co ban vé hé thongvan hanh
Hé théng dao tao vé 1o bot di dong phu hop vdi viee
truyén dat cac van dé co ban vé co dién tir va khoa
hoc may tinh, cling nhu dé st dung cho céc tmg dung N \
121.| Robot-Robotino Bo khac trong cac linh vuc Robot di dong (AMR) va 03 bo/phong thue hanh/18

phuong tién tw dong (AGV).
Cau triic md cia rd ‘pét di dong cho phép dé dang truy
cap vao cac chu dé lién quan dén Logistics. Puoc

hoc sinh, sinh vién.
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thiét ké cho muc dich trong giao duc va nghién ctru vé
16 bot di dong.

Cung cdp mdt nén tang san sang st dung cho nhiéu
loai trong cac tmg dung ciia 16 bét di dong. Cho phép
khai thac hiéu biét & mic dd co ban vé hé théng hanh
Vi.

122.

Tay may Robot 6
bac tv do

Robot gép than xilanh dwoc nap vao mang truot va
dat no vao gia do lap rap.

Cam bién trong tay kep cho phép robot phan biét phoi
theo mau sic (mau den/khong phai mau den).

Cam bién duogc lap trong gia d& lap rap giam sat dinh
hudng cua phoi.

Tir gia dd 14p rap, robot s& phan loai cac phoi vao cac
6 chira phoi khac nhau hodc chuyén phoéi dén tram
tiép theo.

03 bd/phong thuc hanh/18
hoc sinh, sinh vién.

123.

Phan mém l4p
trinh va m6 phéng
Robot Robotino,
tay may 6 bac tu
do

Robotino® dang chay LTS Linux- va thuong xuyén
nhan dugc cac ban cap nhat chic nang. Chay hé diéu
hanh Ubuntu 16.04 LTS tr¢ 1€n. M1 trudong 13p trinh
dd hoa cho PC chay hé diéu hanh Windows va Linux,
khuyén khich : Windows 10.

API véi giao dién C/C + +, JAVA, Net, LabVIEW,
MATLAB/Simulink, Praise, SmartSoft, REST API.

Phan mém CIROS Studio - 1 user & phan mém md
phong Education - 6 users

CIROS Studio 1a phan mém chuyén nghiép dé tao mo

01 bd/phong thuc hanh/18
hoc sinh, sinh vién.
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hinh mé phong va diéu khién robot cong nghiép.
Phan mém sir dung cong nghiép, co nén tang phat
trién manh me ket hop ba cong cu mé phong, mé hinh
va l1ap trinh dudi mot giao dién phd thong.
Scada vé1 wince
Taomot du an 01 bd/phong thuc hanh/18
124.| Hé théng SCADA | Bo | Cu hinh chung co ban /PhOnS thire han
p hoc sinh, sinh vién.
Cau hinh xtr ly
Cau hinh xir 1y bao 16i
Bo thi nghiém Vi . M0 hinh vi xu ly 06 bd/phong thuc hanh/18
125. - A - X Bo A , A s . s A . . A
di¢u khién Bai tap thi nghiém co ban va mé rong hoc sinh, sinh vién.
126. N{O hm.}i truyen Bo6 Hé théng diéu khién truyén dong 06 bg/phopg thl‘fc hanh/18
dong dién hoc sinh, sinh vién.
R Bao g6m cac khdi mach:
Bo

127.

B0 thi nghiém vé
ly thuyét mang mét
chiéu

- Khdi thi nghiém dinh luat Kirchhoff vé dong dién
- Khdi thi nghiém dinh luat Kirchhoff vé dién thé

- Khdi thi nghiém dinh luat Kirchhoff két hop

- Khoi giai phap Kirchhoff cho mach hai ngudn

- Khéi su chong chat

- Khéi cac mach Thevenin

- Khéi mach ciu Thevenin hoa

- Khéi chuyén d6i Thevenin Norton

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.
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- Khéi chuyén ddi Delta - Y hodc Y - Delta.

128.

Bo6 thi nghiém vé
cac mach xoay
chiéu co ban 1

Bao g6m cac khdi mach

- Khéi tré khang cuia may phat
- Khoéi dang song AC, DC

- Khoéi géc pha

- Khéi dién cam/ cam khang

- Khoi may bién ap

- Khéi dién dung/ Dung khang
- Khoi hang s6 thoi gian RC

- Khoi tao séng RC, RL.

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.

129.

Co ban v€ mach
xoay chiéu 2

Bao g6m cac khdi mach:

- Mach RLC/ cong huong/ Cong suat
- BO loc thong thép

- B0 loc théng cao

- Bo loc dai thong néi tiép

- B0 loc dai théng song song

- B6 loc chan dai ni tiép

- B0 loc chin dai song song.

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.

130.

Bang mach thi
nghiém veé tmg
dung mach khuéch
dai thuat toan

Bao g6m cac khdi mach:
- Khéi mach suy giam
- Mach tich phan
- Mach vi phéan

06 bo/phong thuc hanh/18
hoc sinh, sinh vién.
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- Mach loc tan thép
- Mach loc tan cao
- Mach loc bang tan
- Diéu khién va bién doi dang cau séng hai nira pha
BO thi nghicm Ky 50 thi nghim bao gom: o 06 bo/phong thyc hanh/18
131, thu\at d1§n CPO Bs - Bo mgf:h t‘10h hop Flung trong thi 'nghlem hoc sinh, sinh vién.
nganh gia cong | - B thiét bi thi nghiém k¥ thuat dién
kim loai - Phich cim néi an toan
Nguén cap: 110-240 V, 50-60 Hz
, Téc d6 truc: 30.000 - 63.000 mm/min
HE thong khoan, . | Tée d dich chuyén: 1 - 9000 mm/min 06 bo/phong the hanh/18
132.| phay mach in PCB Bo Y s : : Y
bang CNC Do phan giai phan mém: 0,000Imm (0,1 um) hoc sinh, sinh vién.

buong kinh tool: 0.1mm - 3,175mm
D6 chinh xac dinh vi: 20 ppm (0.002%)
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Toc dd dinh vi trén truc (max): 9000/mm/min (=150

mm/s)

Téc do lam viéc trén truc (max): 9000/mm/min (=150

mm/s)

UY BAN NHAN DAN THANH PHO
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Phu luc 7

TIEU CHUAN, PINH MUC SU DUNG MAY MOC,
THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH
NGANH/NGHE: CONG NGHE KY THUAT CO PIEN TU
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

TT Chiing loai Dg:hV! Yéu cu ky thuit co ban S§ lhrong
1 B¢ thuc hanh cam B6 Bao gém cac loai cam biéq quang, tir, si€u | 03 bd/phong thwre hanh/18 hoc sinh,
bién do1 trong ‘ am, cam bién nhan dang dé1 tuong sinh vién.
B9 thuc hanh cam . | Bao gbm cac loai cam bién tr, van 3/2, | 3 5k 5n0 thyre hanh/18 hoc sinh,
2 % gy B6 5/2 xi lanh tac dong don, kép, Van ap . A
bién trong khi nén X x . sinh vién.
suat, van dan hudng
3 May nén khi dung Chie May nén khi s dung dau boi tron va dat | 03 chiéc/phong thyre hanh/18 hoc sinh,
trong 16p hoc d6 on cuc thap (45 dB (A)). sinh vién.
Kém theo Pa nen, Kich thu’éfq Pa nen tbi
4 Ban thuc hanh da B6 thiéu 1460mm x 745mm ga lap nhanh, 06 bd/phong thuc hanh/18 hoc sinh,
nang ' Kich thudc mat ban té1 thiéu 1500mm x sinh vién.
800mm
Van mot chiéu N . :
5 diéu khién hudéng Bo6 Céng két ndi nhanh. P, 250 bar 1.8 bQ/RhOIlg thyc hanh/18 hoc sinh,
9 sinh vién.
chan.
Van diéu khién ap R Cong két n6i nhanh, dai diéu chinh tir, 5, | 18 bo/phong thuc hanh/18 hoc sinh,
6 A BQ . A
suat 80 bar, P« 250 bar sinh vién.

9%
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
7 Cam bién BG Ura =5V, Cam tng tr, quang loai théng | 1 8 bQ/Bhong thwe hanh/18 hoc sinh,
dung sinh vién.
8 | Ngudn chp dién Bo | Uyo AC 230v/50Hz. 18 bo/phong thyc hanh/18 hoc sinh,
sinh vién.
9 Phu kién lap rap, A Pau ndéi 6ng nhanh, cut chit T, 6ng dan | 18 bo/phong thwe hanh/18 hoc sinh,
A A BQ , . .
két no1. khi > 94 mm. sinh vién.
10 Ban thuc hanh khi B6 Kém theo Pa nen. Kich thudc Pa} nen tbi 18 bo/phong thuc hanh/18 hoc sinh,
nén - thuy luc ' thiéu 1460mm x 745mm, thdo 1ap nhanh. | sinh vién.
Phu kién cho viéc A Dau n6i 6ng nhanh, cit chir T, ong dan 18 bd/phong thuc hanh/18 hoc sinh,
11 L . K, A Bo , . - n
lap rap két noi. khi > 94 mm. sinh vién.
12 | Cam bién BG U, =5V 1 8 bQ/Bhong thue hanh/18 hoc sinh,
sinh vién.
- Thiét ké, chtrc nang va cac dac tinh quan
trong,nh@t cua mét don vi thuy luc
- Thiét ke va chirc nang cua van giam ap,
B thue hanh thiy [ ¥ lanhva van dicu khien huéng 03 bo/phong thue hanh/18 hoc sinh,
13 , Bo6 - Thiét k€ va chirc nang cua van mot ) o
lue co ban X A 2 ~ 1:r_ | sinh vién.
chiéu, van dleu‘khlen luu l‘u’o’n,g mot chiéu
va van mot chiéu khong hoi ti€p
- Thiét ke va chirc nang cua van diéu
khién Iuu lwgng
A . A - Thiét ké, phwong thirc hoat dong va ting A e . :
B thye hanh d A ’ . o 03 bd/phong thue hanh/18 h h
14 © HHIe Al el Bo6 dung cua van dién tir 2/2, 3/2, 4/2 va 4/3, ¢’pong thic han 0¢ SH,

thuy luc co ban

cling nhu van dién tir 4/2

sinh vién.

9v
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Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

- Thiét ké va phuong thtrc hoat dong ciia
nat nhan dién, cong tic dién va cong tic
hanh trinh

- Thiét ké va phuong thtrc hoat dong ciia
role

- Biét va tinh toan kha nang tai tiép xuc
cua cac may phat tin hiéu dién

- Lwra chon va sur dung cac thanh phﬁn
thuy luc va dién theo ti€u chi tiét kiém

- Thiét ké va phuong thtrc hoat dong ciia
cOng tac ap suat

- Biét cac cach khac nhau dé cam nhan vi
tri cudi cua xy lanh va chon dung vi tri

15

Bo6 thuc hanh thuay
lrc nang cao

- Thiét ké va chure ning cua dong co thuy
luc

- Cai dat hudng va téc d6 quay cua dong
co thuy lwc

- Thiét ké, chirc nang va st dung bd chia
lvu lwong

- Str dung binh chira thuy lwc 1am binh
tich ap va thé tich

- Thiét ké, chirc nang va st dung ciia mot
bo diéu ap

- Dinh 1 4p suat xi lanh

03 bo/phong thuc hanh/18 hoc sinh,

sinh vién.

16

B0 thue hanh dién
thuy luc nang cao

- Thiét ké va phuong thirc hoat dong ctua
cac cam bién tiém can khac nhau

03 bo/phong thuc hanh/18 hoc sinh,

sinh vién.

Ly
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- Chirc nang va cac ung dung cua role thoi
gian khi tat/ mé
- Thiét ké va sur dung bd dém duoc dinh
san
+ G4 gitt day: D6i véi mot bd day cap
phong thi nghiém. Pam bao rang day cap
duoc gitr gon gang va theo thir tu. W 150
17 Bo dung cu thuc B6 x D 136 x H 63. +B06 dung cu do | 03 bo/phong thuc hanh/18 hoc sinh,
hanh thuy luc ' lwong: B& do hoan chinh dwoc dong goi | sinh vién.
trong Systainer. N6 c6 thé duoc sir dung
dé chay thur, bao tri, xt 1y su ¢6 va toi wu
hoa cac mach thuy luec.
B ngudn thity e J6r3DI:Ile)1 ap dau vao: 85 -265V AC (47 -
18 V,O’l halAbO’m Ehe ‘ BG 1 Dién 4p diu ra: 24 V DC, ngén mach 03 bQ/Bhong thue hanh/18 hoc sinh,
tich khong doi va ]\ SN sinh vién.
mét dong co + Dgu ra hlgn tai; to1da. 4 A
o + Kich thudce: 170 x 240 x 92 mm
Trong phan mém nay, kién thtrc ky thuat
Phin mém vé mat ly thuyét sé dugce cung c6. Mot
; , A loat cac loai bai tap dwa ra: ngudi tham 03 bo/phong thuc hanh/18 hoc sinh,
19 | FluidSIM 5, Thuy Bo : A A A L ) -
e gia phai vé ki higu va so do ma}ch, traloi | sinh vién.
‘ cac cau hoi trac nghi€m va thiét 1ap va két
ndi cac mach trén PC
20 M6 hinh thwc hanh BS 03 bo/phong thuc hanh/18 hoc sinh,

cong nghiép 4.0

sinh vién.

8y
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Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

(hé MPS 403)

Mai bd bao gém:

Tram MPS Cung
cap voi bang tai

Moé-dun Bang tai duoc thiét ké dé gén trén
tam ho so, chan hd so hodc khung gén ¢6
ranh vé1 dong co DC ¢o thé dinh vi tu do.
No phu hop dé van chuyén va tach cac
phdi voi duong kinh 40 mm (vi du: Xién
Bodies hodc Xy lanh dé 1ap rap cac bd
phoi phoi). Cac mo-dun duge cung cap
l4p rap day di.

Tram MPS Lip
rap.

Mo-dun Pick & Place 1a mét thiét bi xu ly
2 truc phd quat cho cac tac vu Pick &
Place. Vi tri ciia cac cong tic vi tri cudi,
cling nhu vi tri ldp va chiéu cao, co thé
duoc diéu chinh trén mo-dun nay. Cac
mo-dun duge cung cap day da véi may
phat chan khong, cong tic ap suat, b loc
chan khéng va kep hut, thiét bi dau cudi
van, bd gioi han ap suat va giao dién dién.

Tram MPS Phan
loai.

Tram nay phan loai ph6i vao 3 mang. Phéi
duoc dat & dau bang tai va duoc phat hién
béi cam bién quang. Ctr chin bing khi
nén vo1 bd van tich hop chan phoi trude
qua trinh phan loai

21

M5 hinh hé thong

03 bo/phong thuc hanh/18 hoc sinh,

oV
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Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

diéu khién qua
trinh MPS-PA

sinh vién.

Mai bd bao gém:

M6 hinh tram loc

Cac tram dong chai lam dﬁy chai véi chit
long. Chat long duge bom vao bé dinh
luong tir bé chira. Nhitng chai nay duogc
van chuyén dén vi tri lam day thong qua
bang tai. May tach khi nén tach cac chai.
Cac chai dugc 1am day véi so luong lam
day khac nhau tir bé dinh luong theo cong
thirc da chon.

M0 hinh tram tron

Tram trén tron cac cong thirc khac nhau tur
ba bé chtra. Chat 16ng tir mot trong ba bé
chira duoc bom vao bé chinh mot cach co
kiém soat bang cach mé van bi hai chiéu
twong tmg. Hon hop hoan thanh co thé
duoc bom dén tram tiép theo thong qua
may bom thir hai - hoac duoc bom tré lai
bé chira.

MG hinh tram gia
nhiét

Tram phan Gng dua chat 16ng dén nhiét do
thich hop. Tuy thudc vao céng thirc duoc
chon, cac cau hinh nhiét d6 khac nhau véi
thoi gian khudy khac nhau duoc kich hoat.
Mot bom lam mat duoc kich hoat dé 1am
mat chat long. Chat 1ong duoc toi luyén co

0¢
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Don vi

TT Chiing loai tinh Yéu ciu k§y thuit co ban S6 lwong
thé duoc bom tré lai tram tiép theo béng
mot bom riéng.
Tram dong chai dai dién cho mot mo1 ,
truong cong nghiép thyec te, trong do tat ca
M5 hinh tram chiét A cac khla,canhA cua quy t{mhxlam day duqc
- . Bo6 to1 wu hoa chat lwong c¢é thé duoc hoc va
chai . A , R g
trai nghiém. Cac du an tap trung vao giam
sat ml'rg dé‘va dinh v1 cua cac container sé
duoc lap day.
Thiét bi phu tro N N -
77 | cho cac md hinh BG (S)13n I‘t:ov/ipélrllong thue hanh/18 hoc sinh,
MPS '
Mabi mo6t mé hinh
bao gom:
Phén mém i biy i nguyén thc co ban s con
- | FluidLab PA qua Bo 1 04y cac guy 7 &
trinh ngh¢ ,k'lem soat. EasyPort duoc s dung dé
két no1 PC va phan ctrng thuc
Hop mo phong ki thuat sd / analog cling
cho phép mé phdédng va hién thi cac tin
B6 dung cu thure A hiéu twong ty (0 - 10 V). Hop mé phong
- Bo dugc cung cap ma khong can cap két noi

hanh va phu kién

bao gom: I/O cap dir liéu, song song, cap
analog, song song, cap analog, chéo,l/O
cap dir li€u, chéo.

IS
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
| May nén khi dung chide |- May nén khi st dung dau boi tron va dat
trong 16p hoc d6 on cuc thap (45 dB (A)).
A A& A Véi ngudn cung cap 24 V riéng biét de
- | BO nguon cap Bo van hanh mét quy trinh.
B6 mo phong kiém Hop mo phong tin hiéu s6/ tuong tw co thé
- | tra tin hiéu s/ Bo cho phép mé phong va hién thi tin hiéu
twong tu teong tu (0 - 10 V).
B6 phéi thye hanh A Bg phoi bao gom 4 tqhar} X1 laph bang nl}ua
N o, B6 mau den, 4 mau do va 4 kim loai trang
Cylinder bodies b
ac.
_ B6 phoi thue hanh B6 B6 phoi bao g6m 4 vo nhwa mau den va 4
“Housings” ' mau do va 4 vo nhom.
6x phdi than 'housings' mau den, 6x phoi
_ | Bo phoi thye hanh B6 than ‘'housings' mau doé, 6x phodi than
"PA" ' housings’ mau bac, 6x phoi than
'housings' mau trong suot
Cap thi nghiém an
- |toan 4 mm, dai 300 | Chiéc
mm, mau do
- Ca}p thi nghim an Chiéc | Dai 300 mm, mau xanh duwong
toan 4 mm
- | Hop dung cu B6 Thudce thép 200 mm

Bocoledet7, 8,9, 10

(S
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Don vi

TT Chiing loai tinh Yéu ciu ky thuit co ban S6 lwong
Cole
Cat mat
Kim cat
Kim tudt day
B6 tude no vit, hex, 1,5-6
Tua vit, hex, 0,9; 1.3
Tua vit, dau chéo, PZ02 - ngan
Tua vit, phang, 2,5 x 75; 4.0 x 100
Tudc no vit, phang, 1,2 - 1,6
Dung cu cit éng
Dung cu cap quang
Phoi, do, den, bac
Chat két dinh 100 x 2,5 x 100
100 x day cos 0,25
100 x day cos 0,75
buoc s dung két ndi tin hiéu tai cac céng
- | Day cap nguon Chiéc | SysLink nhu trén EduTrainer PLC, véi bo
két nbi thong dung, hién sb
Khoi diéu khién 5x EduTrainer Universal vo1 SIMATIC
- |PLCSIMATIC S7-| B6  |S7-1512 bao gdm ca bd cap ngudn DC
1500 tich hop
i Ong hoi khi nén, Cubn Dai 50 mét, mau xanh duong, Duong kinh
mau xanh duong ' ngoai: 4 mm, Duong kinh trong: 2.6 mm
i Ong hoi khi nén, Cubn Dai 50 mét, mau den, Puong kinh ngoati:
mau den ' 4 mm, Puong kinh trong: 2.6 mm

€S
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
Hop phu kién khi A HPp phu lfien bao ,gomvr cAac daq npl khi
" | nen Bo6 nén, phu kién r}hu lgeo cat ong hoi va dung
thao cho cac dau noi1 khi nén.
Mo Hinh MPS 500 R 03 bo/phong thuc hanh/18 hoc sinh,
23 Bo . 5
- FMS sinh vién.
Mai bd bao gém:
- .. R M6 dun bang tai thich hop cho viéc van
- | Bang ta BO chuyén phoi va phan tach phoi.
Hop ga lap mit module bang nhyra ABS
- | Hop man hinh Bo6 dac khuon, kich thudec:
310x295x120/90mm
Man hinh cam ung A
- . N Bo
cong nghiép
- | Bo ngudn cap Bo
Mb-dun tmg dung khoan c6 thé dwoc gin
trén ca mo6-dun co ban cua CP Factory va
B6 mo dun thuc hé thong chuyén pallet cua CP Lab. Hai
- | hanh trng dung Bo6 truc khoanq duoc nang cao theg huéng Z
khoan va di chuyén theo huéng X. Diéu ndy cho
phép hai cdp 16 (mé phong) duoc khoan
vao phoi.
_ | BO m6 dun thuc B6 M6 dun nay dung d¢ chwa va cung cap

hanh tng dung u

phdi dau vao cho mo hinh san xuat 4.0

14
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Don vi

TT Chiing loai tinh Yéu ciu ky thuit co ban S6 lwong
chtra phéi
+ Mo-dun g dung ép c6 thé duge gin
trén cac mo-dun co ban cua CP Factory
cling nhu trén cac hé thong chuyén pallet
_ B6 mo dun thuc B5 cua CP Lab.
hanh tng dung ép ' + Phéi (ndp sau) c6 the duogc ép trén nap
trude bang b phan ép khi nén. cac mo-
dun tng dung duoc lip rap va kiém tra
hoan chinh
Mb-dun tng dung dau ra san pham c6 thé
duoc gin trén ca mo-dun co ban CP
B6 m6 dun thue Faftory V,él hé théng chuyén pallgt (;P LAab.
N Moé-dun tmg dung dwgce trang b1 hé thong
_ | hanh tmg dung phu A ¢ 1V hai t L d v d a8 xudt
trach dau ra san BO Xy hat fue va quoe st dung de xua
pham phdi trén hal bang ‘tal con lan. Mo-dun
ung dung dau ra phoi cé thé dugc st dung
nhur mot tram lam viéc thu cong dé rat
hang
Mé-dun tmg dung do co thé duoc gén trén
ca hai mo-dun co ban cua CP Factory va
B6 mo dun thuc hé théng chuyén pallet cia CP Lab. Hai
- | hanh trng dung do B6 cam bién khoang cach laser c¢6 thé duoc
lwong tap trung vao 2 diém do cho cac bo phan

cu thé. Do do, hai cam bién duoc gan trén
gia do ¢o6 thé diéu chinh.

¢¢
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- 1x Hop md phong, ky thuat sé / twong
a1 A tw, 1x Cap dir liéu I / O véi dau nbi
- | Phulaenkemtheo | BO o1 (TEEE 488), chéo, 1x cap tin hiéu
tuan tu, chéo
+ MES4 la mét hé théng thuc thi san X,uét,
A A A co cau trac mo6 pham (MES), duoc thiet ké
Phan mém diéu A AL A A A
“ | khidn s3 X Bo cho cac nén tang hoc tap Céng nghiép 4.0.
1€n san xuat A < 1A o
Tam quan trong dac biét duoc dat vao cac
chu dé ki€ém soat va quan ly san xuat.
M hinh thuc hanh . 01 bo/phong thirc hanh/18 hoc sinh,
24 | cong nghiép 4.0 Bo sinh vien
(h¢ CP factory) '
Mai bd bao gém:
M¢6-dun }uyén tinh co ban dugc trang bi 2
didu khién doc 1ap. Thiét keé: Khung co s¢
Tram bang tai co 1am tir theép; tam nhom .Cura: Trong suot,
- | ban cua CP Bo6 co khoa. Pinh vi: 4x Chan can bang; 4x
Factory Banh xe , Kich thuge (Hx W x D): 980
mm x 1200 mm X 800 mm, Nguon dién:
230/400 VAC , Ap suat: 6 bar
M6-dun dudng vong co ban dugce trang bi
Moé-dun duong 2 hé diéu khién doc 1ap.Hai bang tai song
- | vong co ban cua Bo song di chuyén theo 2 huéng van chuyén

CP Factory

khac nhau.Thiét ké: Khung co s& lam tir
thép; tam nhoém.Cira: Trong su6t, cé khoa.

9¢
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Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

Dinh vi: 4x Chan can béng; 4x Banh xe,
kich thude (Hx W x D): 980 mm x 1200
mm x 800 mm. Nguon dién: 230/400
VAC. Ap suét: 6 bar

Tram Kho ASRS

+ Hé thong luu trir va truy xuat tu dong
(ASRS) dugrc trang bi robot Cartesian dé
luu trir va 14y pallet tu dong.

+Lén dén 32 pallet c6 thé dugc luu trir va
lay.

Tram Robot lép
rap voi canh tay
Robot Mitsubishi
RV-4FL

+ Robot 1dp rap chi tiét dugc sir dung dé
gin phodi bang robot cong nghiép 6 truc.
+ Robot dat cac bang mach in (PCB) vao
vo va trang bi cho chiing cac cau chi.

Mo6-dun img dung
Camera kiém tra

+ Mo-dun ung dung kiém tra camera co
thé dugce gan trén cac mo-dun co ban cua
CP Factory ciing nhu trén cac hé thong
chuyén pallet cia CP Lab.

+ Camera duogce stt dung nhr mot cam bién
thong minh va phd quat véi bo diéu khién
tich hop dé dam bao chat luong bang kiém
tra quang hoc.

M6 dun ng dung
Cap phéi

Mb dun cap phoi c¢é thé duge gan trén cac
mod-dun co ban cua CP Factory ciling nhu
trén bang tai CP Lab. N6 duoc thiét ké dé
luru trit va phan phéi phoi.

LS
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Yéu ciu ky thuit co ban

S6 lwong

M6 dun uimg dung
Khoan

Mb-dun tmg dung khoan c6 thé dwoc gin
trén ca mo-dun co ban cua CP Factory va
hé thong chuyén pallet cia CP Lab. Hai
truc khoan duoc nang cao theo hudng Z
va di chuyén theo huéng X. DPiéu nay cho
phép hai cip 16 (md phong) duoc khoan
vao phoi.

Module ing dung
€p co

+ Mo-dun g dung ép c6 thé duge gin
trén cac mo-dun co ban cua CP Factory
cling nhu trén cac hé thong chuyén pallet
cua CP Lab

+ Phéi (ndp sau) c6 the duogc ép trén nap
trudc béng bo phan ép khi nén. cac mo-
dun tng dung duoc lip rap va kiém tra
hoan chinh

M6 dun Gmg
dungPhu }réch dau
ra san pham

Mb-dun tng dung dau ra san pham c6 thé
duoc gin trén ca mo-dun co ban CP
Factory va hé thong chuyén pallet CP Lab.
Moé-dun trmg dung dwoc trang bi hé théng
xtr ly hai truc va dwoc sir dung dé xuat
phdi trén hai bang tai con lan. Mo6-dun
tmg dung dau ra phoi co thé duoc sir dung
nhur mot tram lam viéc thu cong dé rat
hang

M6 dun uimg dung

+ Mo-dun tmg dung do c6 thé duoc gin
trén ca hai mo-dun co ban cua CP Factory

8¢
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Yéu ciu ky thuit co ban

S6 lwong

Do luvong

va hé thong chuyén pallet cia CP Lab.
Hai cam bién khoang cach laser co thé
duoc tap trung vao 2 diém do cho cac b
phan cu thé. Do d6, hai cam bién duoc
gin trén gia do co thé diéu chinh.

M6 dun uimg dung
Pick-by-Light

+ Mo-dun ung dung Pick-by-Light co thé
duoc gan trén cac Mo-dun co ban cua CP
Factory ciing nhu trén bang tai CP Lab.
N6 phuc vu dé tao mot may tram tha cong
cho céc tac vu lap rap thu cong.

Robot di dong -
Robotino phuy trach
van chuyén

+ Robotino 1a hé théng robot di dong danh
cho nghién ctru va giao duc.

+ Puogc nang cap voi may quét laser va bo
phan van chuyén lam cho no tré thanh
mot phuong tién tr dong dan hudng
(AGV) trong ché tao robot di dong.

+ Diéu hudéng tw dong - Nho phan mém
diéu huéng Smart Soft, Robotino c6 thé tu
do diéu hudng trong mai trudmg va tao
cac duong di chuyén trong thoi gian thue.

Diém truy cap
khéng day cho hé
théong AGV
Robotino

- BO dinh tuyén Nano TP-Link TL-
WR902AC AC750 (433Mbps (5GHz)
+300Mbps (2.4GHz), Di dong, Diém truy
cap/Bo diéu hop TV/ Bo lap / Bo dinh
tuyén /Khach hang/ Phuong tién / FTP)

65
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
B6 dinh tuyén TP-Link Archer C7
Diém truy cap AC1750 Dual Band Gigabit (1300Mbps
- | khong déy cho hé B6 (5GHz) + 450Mbps (2.4GHz), 4 cong
thong CP Factory LAN Gigabit, 1 USB 2.0, May chu In /
Phuong tién / FTP, Bi€éu khién APP) Den
Hé thong lvu trir va truy xuat tu dong
CP Factory ASRS A (A,SRS)W chg cac hopqc:lu’olc tr%ng b1 bd la}p
" | cho hop Bo ghép, ca trén bang tai dén cing nhu trén
‘ bang tai di, dé lap ghép hé thong robot di
dong.
+ Mb-dun Robot Xt 1y lap ghép CP
Factory bao gobm hai mé-dun - M6-dun
Mo dun robot xit 1§ lap ghép In-Out va Mo-dun Robot Xu ly
z . A va duoc gan trén hai tam nhom véi khung
- | lap ghép CP Bo
Factory co s& cung. ,
+ Mo-dun Robot Iap rap xt ly duoc su
dung dé tai va do cac hop cling nhu dé di
chuyén cac hop cho dau ra.
+ Hop van chuyén véi chip RFID cho vo
Hop van chuyén Bs phoi cia h¢ thong CP
cho PCB ' + Kich thude: 400 mm x 300 mm x 170
mm
A A A + Hop van chuyén voi chip RFID cho vo
_ | Hop van chuyén Bo | phdi ciia hé théng CP

cho vé phoi

+ Kich thudce: 400 mm x 300 mm x 170
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Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

mm

Tram phan phdi di
dong dé van
chuyén hop thu
cong

- Tram phan phdi di dong véi may tinh va
may tinh bang, bao gdm: Xe day di dong
v6i 4 banh xe va 4 chan xoay, bao gdm
mot iPAD dé thuc hién viéce dat cac hop
trong MES4 di dong

Mb dun Robot lip
ghép cho CNC

+ M6-dun Robot Xt 1y 1ip ghép CP
Factory bao gom hai mé-dun - Mo-dun
lap ghép In-Out va M6-dun Robot Xir ly
va duoc gén trén hai tAm nhom véi khung
CO SO clng.

+ M6-dun Robot 1dp rap xir Iy duoc sir
dung dé tai va do cac hop ciing nhu dé di
chuyén cac hop cho dau ra.

Concept Mill 105

+ CONCEPT MILL 105 1a mot trung tam
gia cong CNC 3 truc duoc phat trién day
du va phu hop dé day cac chirc nang va k¥
thuat san xuat phirc tap nhat.

+ Pé tich hop trong FMS va trong cac hé
théng CIM, may duoc trang bi tat ca cac
giao dién va thiét bi can thiét: kep khi nén,
hé théng ctra tr dong va giao dién robot
cling nhu cong giao tiép DNC (tiy chon)

Bo céng cu Mill
105

+ 01 x G1a do Collet ES,X16,,1 x Dao
phay 10 mm, 2 x May cat cudi HSS 5 mm

19
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Chung loai

Don vi
tinh

Yéu ciu k§y thuit co ban

S6 lwong

.2 x May cat cu6i HSS 10 mm

May tinh PC véi
man hinh TFT

+ Intel Core 15-4590 processor (3.30 GHz,
6 MB cache) 8 GB DDR3 1600 (2x 4096
MB) of memory

+ Giao dién: 4x USB3.0, USB2.0 6x,
serial, VGA, Audio, 2x PS/2

Ban ¢6 con lan

+ 700 mm x 700 mm x 720 mm (L x W x
H)

+ D1 dong, vé1 4 banh xe xoay @ 65 mm
+ Khung thép han, canh ABS

Phu kién

- 1x Hop mo phong, k§ thuat s6 / tuong tw
, 1x Cap dir liéu I/ O voi dau néi SysLink
(IEEE 488), chéo, 1x cép tin hiéu tuan tu,
chéo

Hé théng do nang
luong

+ Cac phép do nang lwong 1a co so de
xem xét va toi vu hoa ning luong.

+ Ngoai ti€u thu dién, tiéu thu khi nén
thuwong dong vai trd quan trong trong moi
treong cong nghiép.

Go1 giam sat nang
luong

+ Giam sat nang luong 1a co s dé hiéu,
kiém soat va toi wu hda cac ludng ning
luong trong mdt nha may.

+ Go6i giam sat nang lwong bao gom tat ca
cac cong cu can thiét dé lién lac, truc quan

a9
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Don vi

TT Chiing loai tinh Yéu ciu ky thuit co ban S6 lwong
hoa va phan tich nhu mot PC.
MESA la mot hé théng thuc thi san Xuaflt ,
MES4 cho hé A c6 cau truf mo pham (lA\/[ESA), duoc 'tfnet ke
" | théne CP Bo cho cac nén tang hoc tap Cong nghiép 4.0.
& Tam quan trong dac biét duoc dat V,2‘10 cac
chu dé ki€ém soat va quan ly san xuat.
Géi ban quyén A A :
" | MES4 bb sung Bo Bo6 sung network licence
A A s Phan mém quan 1y doi Festo 1a mot cong
Phan mém quan ly 2 LA A s A
n: R cu dé tao ban do cho bo 141 tw dong. Pon
- | d61 (Fleet Manager Bo o N X N .
Software) dat hang van chuyen thu duogc tr MES co
thé duoc xu ly béi Fleet Manager.
Kho phuy tung thay thé v&i 16 ngan va phu
A . n tung, Phan mém véi giao dién web, iPAD,
- | Bao tri thong minh BO Kinh Epson ¢6 SW, Pit hang do dung véi
DVD
M6 hinh nhi m4 4 mo hinh hé thong ¢o dinh tir CP Lab (4,
Y R 6, 8 va 10 hé thong) va 2 mo6 hinh nha | 01 bd/phong thuc hanh/18 hoc sinh,
25 |CIROS CP B6 A 4 o oen | S n
Systemms may c6 dinh CP Factory (bo tri ti€u sinh vién.
Y chu4n) dé van hanh véi MES4.
+ Phodi hop két néi mang cua hé théng hoc
Goéi thiét b Netlab A tél‘p vOl ,(%0’ s(),f ha ta?mg khach hang hién c6
" | Twin Bo cung voi khach hang

+ Siemens Scalance S615, dugc tich hop
vao hé thong, dugc cau hinh san theo khai
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
niém mang
CIROS® 1a nén tang cuc ky manh mé
A A A duoc thir nghiém cong nghiép dé tao va ap
- | Phan mém Bo dung cac mé hinh m6 phéng 3D cho cong
nghé tw dong hoa.
Robotics phu hop cho ca viée giang day
cac chu dé co ban VQ co dién tr va cong
ngh¢ thong tin, va dé su dung trong cac RN .
26 | Robot - Robotino Thi€t bi | ing dung tién tién trong cac linh vyc cua gi;hlsiilﬁlgggng thue hanh/18 hoc
hé thong robot di dong (AMR), ciing nhu ’ '
phuong tién tu dong c6 hudéng dan (AFTS
/ AGV). V
, + Robot lép rap chi tiét duoc str dung dé ,
27 Hé Robot lap rap, Thiét bi gan phéi bang robot céng nghiép 6 truc. | 03 thict bi/phong thuwc hanh/18 hoc
6 bac " | + Robot dat cac bang mach iq (PCB) vao | sinh, sinh vién.
vo va trang bi cho ching cac cau chi.
Tram Robot cong R 01 bo/phong thuc hanh/18 hoc sinh,
28 o Bo : L
nghiép sinh vién.
Bao gom:
- | Robot cong nghiép Robotino® duwoc cung cap véi mot hé

théng xtr ly hinh anh mé& rdng, str dung bd

¥9
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Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

camera stereo / RGBd dé nhan biét ddc
1ap moi truong va co thé diéu hudng tu do
trong d6. Cac chirc ning tu tri nay cd thé
duoc tich hop lién mach vao cac chuong
trinh dwa trén quy trinh cong viéc.

Tyam MPS Robot
lap rap

Mbdun lap rap robot dwgc st dung dé gin
cac bo phan lip rap trong tram Robot
robot MPS®. Module cung cap cac linh
kién riéng cho qua trinh 14p rap xi lanh
bang khi nén: xi lanh tac dong kép day
nip ddy ra khoi u chira.

MBb hinh diéu
khién dong co
Servo AC

Hé thong dao tao truyén tai dién AC két
hop phuong phap thiét ké mo-dun véi thu
thap va diéu khlen dir li€u dya trén may
tinh dé cung cap dao tao vo song vé hé
théng truyén tai dién xoay chiéu cho sinh
vién c6 kién thirc co ban vé cong nghé
dién (mach dién mét chiéu, mach dién
xoay chiéu mot pha, va may bién ap dién
mot pha).

Mo hinh diéu
khién hé truot dién

Hé théng dao tao Servo k¥ thuat s6 bao
g6m mot huin luyén vién nho gon duoc
thiét ké d¢ lam quen véi sinh vién véi cac
nguyén tic co ban cia diéu khién chuyén
dong servo k¥ thuat sb.

9

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
May tién CNC su dung hai oc vit bong,
M6 hinh diéu moi vit duge diéu khién bo1r mét déng co
- | khién may tién Bo budc, dé di chuyén thanh trirot mang cong
CNC cu cat doc theo truc Z (phai va trar) va truc
X (vao vara) véi vi tri toi da su chinh x4c.
May phay CNC bao géom mot ban phay,
M6 hinh didu mgt da}u may mang déng co truc (fhlntl va o ‘ '
A A mot ¢dt doc v truot dovetail. Cac dé co | 03 bo/phong thuc hanh/18 hoc sinh,
29 | khién may phay Bo X 2 & A . . - S
thé dwoc gan truc tiép trén ban may | sinh vién.
CNC A y . 4a ar
nghién hoac dwgce bao dam trong mét mo
cap gilr n6 voi.ban.
Tram dai dién cho mdt chirc ndng co ban
M6 hinh tram loc | cuaxulynude duci dang mot he thong | 3y oo hire hanh/18 hoc sinh,
30 L £ Bo6 lru trir nude vl vanh tran. Mot bé nude | . L
nudce tinh ché A Al s , .. 1+ x| sinh vién.
ngam véi mot may bom phia dudi 1a can
thiét dé hoat dong
Tram lién quan dén viéc luwu trir va phan
phdéi nudc thdéng qua mot bé chira trén
M hinh tram cAp | ca0, Vi dw mOt thap nude. Thap nuoc | 3y om0 hire hanh/18 hoc sinh,
31 nuse Bo nang cao duoc lap day thong qua mot may sinh vidn
bom, c6 thé dugc van hanh & ché do dieu '
khién vong hd hoac vong kin. Nude duoc
rut qua van.
3y | MO hinh tram van B6 Tram van chuyén nuéc thai cia nha cung | 03 bo/phong thue hanh/18 hoc sinh,

chuyén nudce thai

cap day cong nghé xur ly nude thai va cac

sinh vién.
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Don vi
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Yéu ciu ky thuit co ban

S6 lwong

quy trinh lién quan. Cac chat long duoc
cung cap cho bé ling chinh thong qua mot
may bom. Pong hd do luu luong ghi lai
toc do dong chay, dwoc cau hinh thong
qua hé thong diéu khién dong co cua bom
hoac van phuong tién ty 1¢€.

33

M0 hinh tram xtr ly
nude thai

Tram nay 14p biéu d6 cac chuc nang vat ly
cua xur ly nudce thai sau khi xir ly bun va
chtra bé suc khi va bé lang thir cap. Cac
hat nhya duoc st dung lam tai trong ban
va co thé duoc say kho trong khong khi va
tai sir dung sau khi str dung.

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

34

M6 hinh tram loc
lang

Tram nay tap trung vao cac qua trinh loc
dé tach chat ran thuong duge st dung
trong cong nghé nuwdc udng va nudc thai.
Giéng nhu trong tw nhién, cac 16p cat
duoc st dung dé giir lai cac chat 6 nhiém
chua duoc hoa tan va lo Itrng thong qua
qua trinh loc ¢ tang sau khi né chay qua.

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

35

M6 hinh tram loc
mang

Mang loc rat dic hiéu trong xu 1y nude
hién dai. Tuy thudc vao kich thudce 16 1a
nguyén tic dwoc st dung trong xir ly
nudc.

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

36

Céc thiét bi phu tro
kém theo cho cac

Nude, chat thai, nang luong: Hién thi cac
két noi trén bang trang hoic bang 1at véi

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.
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Don vi
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Yéu ciu ky thuit co ban

S6 lwong

mo hinh xu ly
nuoc

thé nam cham duoc thiét ké chinh thire.
Tat ca cac tram/ cAu tric quan trong trong
mach nudc va nang luong duge hién thi
dudi dang chir trong hinh mau. Bao gém:
Vé nhua, 62 thé nam cham DIN A7

37

B0 thiét bi lap trinh
LOGO

- Vi cac chirc nang cong nghé diéu khiéq
co ban va dac bi,ét, LOGO! s§ thay thé
métq loat cac thiét bi dong cat va dicéu
khién thong thuong

- Khung ban thyc hanh

- Khung g4 1ap module

- Tu dung thiét bi

- Module nit nhan, cong tic, dén bao va
chuong

- Module ngudn analog - va hién thi

- Module PLC

- Module dén giao thong,bang tai

06 bo/phong thuc hanh/18 hoc sinh,

sinh vién.

38

B0 thiét bi man
hinh HMI

- Thiét bi dl‘mg ddc 1ap trén ban thi 7
nghiém hodc lap trén khung ga ti€u chuan
- Man hinh HMI

- Kich thuéc man hinh cam tmg: 8.4”

- D6 phén giai bao gom: XGA / SVGA /
VGA, cung vé1 65.536 diém mau

- Kiéu hién thi: TFT color LCD

06 bo/phong thuc hanh/18 hoc sinh,

sinh vién.

89

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
- Dung luong bo nh¢ Flash 57 MB
Do bén cao: 60.000 gio, véi do sang man
hinh 1a 50%, nhiét d0 mé1 trudong xung
quanh 25°C
B thiét bi 14p trinh PLC S7-1500 CPU 1516-3 PN/DP, 1 N . :
39 | PLC S7-1500 va B6 | MB/5 MB, Mo dun tin hiéu sé 32 DI, 32 (S)g Eov/i%?long thyc hanh/18 hoc sinh,
cac mo dun DQ, M6 dun tin hiéu twong tu 8AIL 4 AQ '
40 |BO thiét bi /O g | Goi thiét bi dao tao SIMATIC ET 200SP | 06 bo/phong thure hanh/18 hoc sinh,
Remote ‘ Basic sinh vién.
Bo CU250S-2 PN Cu shield connection
Y T S R kit KIT4, M6 dun PM240-2 FSA 03 bo/phong thuc hanh/18 hoc sinh,
41 | Botetbibientan | BO | aiered 1/3200-240 V: 4.2A: 075 kW | sinh vién,
LO 1/3 200-240V; 3.2A; 0.55 kW HO
42 B0 thiét bi lap trinh B6 PLC SIMATIC S7-1200, CPU 1212C, | 03 bd/phong thwe hanh/18 hoc sinh,
PLC S7-1200 ' compact CPU, DC/DC/relay sinh vién.
43 | MO dun 3G/AG cua B | BOCP1243-7 LTE cho két ndi SIMATIC | 03 bd/phong thye hanh/18 hoc sinh,
S7-1200 ' S7-1200 dén mang LTE sinh vién.
Hé thong do ludng va dao tao ang-ten
hoan chinh bao gom mot bd ang-ten 1
GHz, m6t bo ang-ten 10 GHz, B tao RF AT . :
n A > | 03 bo/phong thye hanh/18 h h
44 | B6 Antenna Bo hé thong thu va Phan mém quan ly va thu b0/phong thyc hanh/18 hoc sinh,

thap dﬁz liéu‘ cho Anten (LVDAM-ANT),
mot phan mém than thién vél nguor dung
hoat dong trong mo1 trueong Microsoft®

sinh vién.
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S6 lwong

Windows ™,

45

B06 Telecontrol
Server

Hé théng dao tao bao g6m cac cong cu
hoc tap cho phép sinh vién lam quen véi
hoat dong cua ciac mang dién thoai hién
dai va trao doi chi nhanh tu dong k¥ thuat
s6 tw nhan (PABX). Cac h¢ théng dao tao
cling 1a cac cong cu thiét yéu dé gioi thiéu
cho sinh vién vé Mang ky thuat s6 dich vu
tich hgp (ISDN).

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

46

Mo dun router dé
tao mang VPN

Gpi thiét bj Remote Service LAN (Két ndi
noi voi hé MPS 4.0)

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

47

M6 dun router
3G/4AG

SCALANCE M874-3 3G router; truyén
thong khong day tir Ethernet dwa trén 1ap
trinh thong qua mang 3G radio HSPA+,
VPN, tuong lira, NAT; 2 cong chuyén doi;
Ix tin hiéu s6 dau vao, 1x tin hiéu sb dau
ra.

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

48

M6 dun [oT

SIMATIC 10T2040 with Intel Quark
x1020 (+Secure Boot), 1 GB RAM, 2x
10/100 Mbps ETHERNET RIJ45; Ix
USB2.0, 1x USB client; SD CARD slot;
24 V DC PS, giao dién 2 x RS232/485,
pin dong ho thoi gian thuc

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

49

M6 dun mang
Modbus RTU

SIMATIC S7-1200, M6 dun truyén thong
CM 1241, RS422/485, 9-pole D-sub

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.
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S6 lwong

(socket) ho tro Freeport

50

Phan mém mo
phong nha may 3D
thot gian thuc

Coéng nghé PC hién dai cho phép ching ta
tao ra cac mo phong 3D thuc té ngay ca
ddi véi cac hé théng tw dong phuc tap
nhat. Nhitng nguodi tham gia kham pha
tinh nang dong cua cac hé théng co dién
ttr st dung thue té a0 - ma khong co bat
ky riii ro nao d6i véi con ngudi hodc may
moc. Piéu nay cho phép ngudi dung tién
mot budc vao cong nghé tuw dong hoa ma
khong phai lo lang, cung cap mot dong
luwc thac déy tuyét vori.

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

51

May nén khi

Chiéc

Loai thiét bi thong dung Pu t0i thiéu
=1,5-2kw; c}ung tich binh chira to1 thiéu
50 lit, ap suat 6-8 bar.

01 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.

52

May tién van nang

Chiéc

Loai thiét bj thong dung

03 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.

53

May phay van
nang

Chiéc

Loai thiét bi thong dung co.

03 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.

54

May tién CNC

Chiéc

Co phu tung kém theo, Loai thiét bi thong
dung cho dao tao hoac thiét bi dung cho
cong nghiép, ngdn ngir 1ap trinh theo ti€u
chuan ISO, Tdi thiéu 3 truc

03 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.

55

May phay CNC 5

Chiéc

C6 phu tung kém theo, Loai thiét bj thong
dung cho dao tao hoac thiét bi dung cho

03 chiéc/phong thue hanh/18 hoc sinh,
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Yéu ciu ky thuit co ban

S6 lwong

truc

cong nghiép, ngén ngir 1ap trinh theo tidu
chuan ISO. Téi thiéu 3 tryc + 2

sinh vién.

56

May in 3D

Chiéc

- Khéng can diéu chinh

- C6 thé in mue 18n trén 45 °

- Polyme duoc sir dung tao ra cac thanh
phﬁn cling phu hop v cac g dung thue
te

- Pinh dang dau vao STL (duoc cong
nhan boi hau hét cac hé thong CAD)

- C6 phan mém cung cap ché d6 xem 3D
cua lénh in

- Cam va in: Thay dau in don gian va
khong can diéu chinh lai

01 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.

57

May scan 3D

Chiéc

- C6 thé quét hau hét cac mau true tiép ma
khong can phai chuan bi vi tinh nang nhan
dang hinh dang vat thé tu dong. May quét
3D nay cting c6 thé sir dung giay dan
diém dé ban quét cac bé mit phang nhat.
Ngudn sang: Anh sang tring an toan cho
mat ngudi/ White light (LED)

- Phan mém ban quyén dong bod

01 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.

58

May phat xung

Chiéc

Loai ¢6 man hinh hién thi, Tan sb f=0 +
5MHz

03 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.

59

May do do cing

Bao g6m thiét bi do do cimg Brinell va
do do6 ctng Rockwell, Vickers

03 chiéc/phong thue hanh/18 hoc sinh,

sinh vién.
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Don vi

TT Chiing loai tinh Yéu ciu ky thuit co ban S6 lwong
60 | May thir kéo nén Bo DamA bao dap tng duoc yéu cau cac thi O‘l chlgAc/phong thwe hanh/18 hoc sinh,
nghiém sinh vién.
61 | May mai 2 da Chie Lap duwoc da mai c6 duwong kinh dén 03 chlgAc/phong thwe hanh/18 hoc sinh,
200mm sinh vién.
B - 1A > . , - A \ \ .
62 | May khoan ban Chie Loil thoAng Adunag Pam > 1kw; truc chinh 03 chlgAc/phong thue hanh/18 hoc sinh,
nhiéu cap tdc do. sinh vién.
- Thiét bi dﬁng ddc 1ap trén ban thi 7
nghiém hodc lap trén khung g4 ti€u chuan
- Két ndi cac ngd vao ra theo chuan 4mm
63 Bé thwe hanh bién B6 - Chét cam 4mm tiéu chuan EU 5 mau: R, | Nhu cu st dung 01 b6 /04 hoc‘sinh,
tan ‘ G, B, Y, Black. sinh vién/ngay/02 ca (sang, chiéu).
- Jack cam chong 4mm chéng giat tiéu
chuan EU 5 mau: R, G, B, Y, Black
- Nguén dau vao: 1 pha 220VAC, 50Hz
64 |Bo dém Bo Dxam b%lO cac thong so6 to1 thiéu sau: Cong 03 bQ/Bhong thue hanh/18 hoc sinh,
dan khi > ¢ 4mm sinh vién.
Ban vé k¥ thuat khd A0 kém theo tung vi
tri hoc sinh. Mat ban c6 thé diéu chinh
Ban v¢€ k¥ thuat A duoc do nghiéng tir (0 +45)°. C6 tich hop | 01 bo/phong thire hanh/18 hoc sinh,
65 ~ \ BQ 4 A 1 A \ - & . ~ . A
chuyén dung san hé thong dén chiéu sang, thanh d& sinh vién.
dung cu vé&: Thudc, compa, but, dudng
...cac loai.
66 | Ban ngudi Bo C6 2 vi tri 1am viéc, E t6 song song, do 03 bd/phong thye hanh/18 hoc sinh,

€L
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TT |  Chiing loai Dt‘;‘l‘hvl Yéu cAu ky thudt co ban S6 lwong
ma& 16n nhat 250mm sinh vién.
Do ga thao, lip dao A Do ga thao 1ap dao phu hop véi may tién, | 03 bo/phong thwe hanh/18 hoc sinh,
67 . Bo . A 1 - . A
may CNC may phay dat trén ban ngudi. sinh vién.
Hé thong mang A Loai ¢6 toc do duong truyén > 100.0 01 bo/phong thuc hanh/18 hoc sinh,
68 Bo . 5
LAN Mbps. sinh vién.
Phan m?m (?AD’ R Phan mém CAD, CAM, CNC thong dung | 18 bd/phong thwe hanh/18 hoc sinh,
69 | CAM, lap trinh Bo . , N A - A
keém theo khoa phan mém. sinh vién.
CNC
70 Phan mém AUTO B6 Phﬁn mém thong dung tai thoi diém mua 18 bo/phong thuc hanh/18 hoc sinh,
CAD ‘ sam. Cai dat duoc cho 18 may tinh sinh vién.
71 Phan mém lap B6 Phién ban thong dung trong duwong véi 18 bo/phong thuc hanh/18 hoc sinh,
trinh PLC ' PLC: S7 - 300 sinh vién.
72 | Ta dungdungcu | Chiée | Kich thuée t6i thidu 600x400x800 mm | 0> chiee/phong thue hanh/18 hoc sinh,
sinh vién.
- Tram thuc hanh dién cong nghiép
-AThié't bi thong dung theo tiéu chuan chau
73 B0 thue hanh dién B6 Au 06 bo/phong thuc hanh/18 hoc sinh,
cong nghiép ' - Chung loai thong dyng trong san suat sinh vién.
cong nghiep, kich thude phu hop véi day
nghé
B6 thye hanh dg 1. Di-t cong suat 06 bo/phong thue hanh/18 hoc sinh
74 0 thuc hanh dong B6 2. Pong co DC ' QR ong thuc han OocC sinh,
co sinh vién.

3. B6 dan lai AC
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TT

Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

4. B6 dan lai DC

5. B6 day thi nghiém

-AThié't b1 thong dung theo tiéu chuin chau
Au

- Chung loai thong dung trong san suat
cong nghiep, kich thude phu hop véi day
nghé

75

Hé thong MPS
Advance 14.0

. Tram MPS Cung cap véi bang tai

. Tram MPS Ghép noi

. Tram MPS Phan loai

. Tram MPS déng hop

. Tram MPS Chia phéi

. B6 diéu khién PLC

. Xe déy MPS hiéu chinh dwoc chiéu cao
. Bang diéu khién MPS

. B6 phoi thi nghiém PA

O 00 1 O D = W N =

06 bo/phong thuc hanh/18 hoc sinh,

sinh vién.

76

Module PLC

- Khung ban thuc hanh

- Khung g4 1ap module

- Tu dung thiét bi

- Module nut nhan, cong tic, dén bao va
chuéng

- Module ngudn analog - va hién thi

- Module PLC

06 bo/phong thuc hanh/18 hoc sinh,

sinh vién.

SL
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TT

Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

- Module dén giao thong,bang tai

77

Module cac loai
cam bién trong
cong nghiép

- Thiét bj dﬁng ddc 1ap trén ban thi 7
nghiém hodc lap trén khung ga ti€u chuan
- Jack cam chong 4mm chéng giat tiéu
chuan EU

- Cam bién quang khuéch tan 24VDC,
NPN

- Cam bién quang phan xa guwong 24VDC,
NPN

- Cam bién tir 24VDC, NPN

- Cam bién dién dung 24VDC, NPN

06 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

78

B6 thue hanh MPS
TS 14.0 dao tao
tich hop

- Hé thong bang chuyén MPS tich hop
mang truyén thong va diéu khién trong
cong nghiép TS Compact Trainer 14.0

- B9 diéu khién PLC 1a don vi trung tAm
clia qua trinh xr ly va giao tiép cao cap
duoc 1ap trinh béng phﬁn mém.

- Man hinh HMI hién thi va diéu khién
thong qua giao dién nguoi dung

- Dit liéu duoc trao dbi véi phoi théng
minh thong qua hé thong doc ghi RFID
giao tiép véi bo diéu khién thong qua giao
dién 10-Link.

06 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

79

Phan mém mo

- Phan mém mo phong thuc hanh dién

06 bo/phong thuc hanh/18 hoc sinh,

9L
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TT

Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

phong thuc hanh
dién cong nghiép

cong nghi€p md phong dung cac thanh
phan thiét bi trong bo dao tao.

- M6 phong chinh xac cho phép sinh vién
hoan thanh tat ca cac bai tap trong chu’O’ng
trinh hoc trén may tinh ma khoéng can thiét
bi thue té.

sinh vién.

80

Ban thuc hanh

- C6 ngudn 3 pha, 1 pha

- C6 thiét bi bao vé qua tai

- Theo chuan cong nghiép va co kich
thudce phu hop vt dao tao nghé

03 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

UY BAN NHAN DAN THANH PHO

LL

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



Phu luc 8

TIEU CHUAN, PINH MUC SU DUNG MAY MOC,
THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH
NGANH/NGHE: KY THUAT LAP PAT PIEN VA PIEU KHIEN TRONG CONG NGHIEP
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

TT

Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

BO thwc hanh cam bién
trong cong nghiép

Thiét bi

bién ap 24V, ngo ra NPN, PNP, analog
0-10V, 4-20mA

Cam bién quang

Cam biép SO1 quang

Cam bién ti€ém can

06 thiét bi/phong thuc hanh/18
hoc sinh, sinh vién.

Bo6 thi nghiém thwe hanh
dién - dién tu.

Thiét bi

bién ap 220V

Dong dién: 0.4-0.65 A

Khoi dé tich hop nguodn cap (Giao tiép
vo1 may tinh) va cac board mach. Kich
thuoc (Hx W x D): 152 x 305 x 356
mm.

Céac phan tir: RLC

Cac phan tir; Di 6t, Transistor BJT,
FET

06 thiét bi/phong thuc hanh/18
hoc sinh, sinh vién.

M6 hinh thyc hanh may
dién.

Thiét bi

Kich thuée (D x R x C): 890 x 935 x
465 mm. Bao gdm:

Pong co nam cham vinh ctru

06 thiét bi/phong thuc hanh/18
hoc sinh, sinh vién.

8L

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



TT

Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

Pong co cam utng 16ng soc bon curc.
B két noi tai.

M6 hinh thuc hanh hé théng
tur dong hoa theo cong nghé
4.0

Thiét bi

Tich hop hé thong phan tich Dit lidu
16n (Big Data), 10T, Tri tu€¢ nhan tao
(A).

Tram MPS Cung cap véi bang chuyén,
Tram MPS Lap rap, Tram MPS Phan
loat

Trang thiét bi

3x xe déy hiéu chinh duoc chiéu cao,
3x bang diéu khién diéu khién, 1x b
phoi PA (phoi than véi ndp day), 1x
hop md phong, 1x ¢ot den tin hiéu.

06 thiét bi/phong thuc hanh/18
hoc sinh, sinh vién.

M hinh thyc hanh diéu
khién qua trinh trong cong
nghiép.

Thiét bi

Bao gom:

Tram MPS tay gip dan dong truc
dién.Tram MPS phan loai san pham
Tram MPS do luong

06 thiét bi/phong thuc hanh/18
hoc sinh, sinh vién.

M6 hinh van hanh lué1 dién
thong minh.

Thiét bi

Dong dién toi da: 10 A

Dong dién dién hinh: 1 A

Tram thuc hanh, bd dién trd tai, tai
dién cam..

Déng ho kWh véi hop mach dién ngét
AC: bién ap hoat déng: 120 V ac

Bo diéu khién: loai PWM diéu khién

03 thiét bi/phong thuc hanh/18
hoc sinh, sinh vién.

6L
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TT

Chung loai

Don vi
tinh

Yéu ciu ky thuit co ban

S6 lwong

hoat dong trong ché do shunt. Dong ap
hoat dong: 35 A dc. Kich thuéec (Hx W
x D): 22, 7x33,0x 7,0 cm.

M0 hinh thyc hanh nang
lugng mai.

Thiét bi

bién ap hoat dong: 12 V dc.

Kich thuée (Hx Wx D): 17,2 x 26,7 x
33,0 cm

Khdi lwong tinh: 32.25 kg

B6 mo phong nang luong, bo bién tan
cong suat voi diéu khién tir xa. ..

03 thiét bi/phong thuc
hoc sinh, sinh vién.

hanh/18

M0 hinh thuc hanh hé théng
toa nha thong minh.

Thiét bi

Coéng to dién théng minh
Bo diéu khien KNX

B6 cam bién do luong
Cong tic

03 thiét bi/phong thuc
hoc sinh, sinh vién.

hanh/18

M hinh thyc hanh diéu
khién canh tay robot

Thiét bi

Robot 6 bac tu do

B diéu khién lap trinh cho robot

Phan mém md phong robot

Kich thudc co ban robot: 180 x 180
mm

Kich thudce chiéu cao robot: 700 mm
Chu trinh chon mau 1 kg 25 x 300 x 25
mm: 0.58 gidy.

03 thiét bi/phong thuc
hoc sinh, sinh vién.

hanh/18

10

Thiét bi thye hanh 14p trinh
PLC giam sat va di€u khién
hé thong xtr 1y qua trinh

Thiét bi

Dién ap 220V
M6 phong 3D.
M6 phéng tinh chat thuc cua thiét bi

18 thiét bi/phong thuc
hoc sinh, sinh vién.

hanh/18

08
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TT Chiing loai Dt‘;‘l‘hvl Yéu ciu k§ thuit co ban S6 lwgng
(thiét bi két n6i PC-PLC md trong thurc té.
phong thon gian thuce) Giao dién than thién véi nguoi sir dung
Diéu khién va giam sat qua internet
DPong co 380V 6 dau day
Cabin thuc hanh ki nang lip Cong tic to 22A A 1 1a \
'\ 4t dien cong nghiép va dan | Thiétbi | Relay 24V, 220V 18 thict bi/phong thye hanh/18
a1s A A \ . hoc sinh, sinh vién.
dung Bo bao vé mat pha, dao pha, qua ap,
qua dong
o N . bién ap 220V
12 | MO hinh truyén thong va . PLC 06 thiét bi/phong thwc hanh/18
diéu khién trong cong Thiét b1 o N . . A
nohié Cac mo6 dun truyén thong: Modbus, hoc sinh, sinh vién.
P Profi bus, Profinet, Hart
Man hinh HMI
13 PLC 01 thiét bi/phong thyc hanh/18
Hé théng SCADA Thiét bj | Déng hd do dién ap, dong dién, hé s VPRONE tht

cOng suat, thiét bi dong cit co truyén
thong Modbus

hoc sinh, sinh vién.

UY BAN NHAN DAN THANH PHO
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TIEU CHUAN, PINH MUC SU DUNG MAY MOC,

Phu luc 9

THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHi MINH
NGANH/NGHE: QUAN TRI MANG MAY TiNH
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddan Thanh pho)

TT

Don vi

Chung loai tinh

Yéu ciu ky thuit co ban

S6 lwong

Thiét bi bao mat

Chié
(Firewall) 1ee

S6 Cong / Két noi: (8) port 10/100/1000 (GE
copper)

(2) USB 2.0 port

(1) RJ-45 console

Thong luong FW + AVC (Cisco Firepower
Threat Defense): 1,100 Mbps

S6 phién dong thoi toi da: 500.000
Két n6i méi toi da moi gidy: 20.000
Thong luong Stateful inspection: 2 Gbps

Thoéng lvong Stateful inspection
(multiprotocol): 1 Gbps

Virtual interfaces (VLANs): 200

Thong lwong VPN ba tiéu chuan ma hoa / tiéu
chuan ma hoa nang cao (3DES / AES): 300
Mbps

IPsec site-to-site VPN peers: 750

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

(8
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Security contexts (included; maximum): 2

Thiét bi dinh tuyén
(Router)

Chiéc

Tong Dung Luong Bang Thong: 100 Mbps to
300 Mbps

Toéng S6 Cong WAN or LAN 10/100/1000 : 3
Cong RJ 45: 2

Cong SFP: 2

Khe ¢idm mo-dun dich vu nang cao (SM-X): 1
Cac khe NIM (M6 dun Giao dién Mang): 2
Khe ISC trén bo mach: 1

Memory DDR3 ECC DRAM (két hop
control/services/data planes): 4GB (default)/
16GB (maximum)

Flash memory: 4GB (default)/ 16GB
(maximum)

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

€8
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Thiét bi dinh tuyén dich
vu tong hop

Cong Gigabit Ethernet tich hop: 6 x 1 GE SFP
ports

Chiéc nh¢ mac dinh: 4GB DRAM

Chiéc diéu hop cong dung chung: 3 khe cim
SPA

Ho trg Embedded Services Processors (Chiéc
xur ly dich vu nhung): ESP with 5Gbps (mac
dinh)

Bang théng ESP: 5 to 36 Gbps

M4 héa dwa trén phan cirng nhung; HO trg
thong Iwrong ma hoa 1én té1 4Gbps

Chiéc nh¢ flash USB ngoai: HA tro chiée nhé
flash USB 1 GB

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

Thiét bi chuyén mach 16p
2
(Switch Layer 2)

Chiéc

Sé cong: 24 x 10/100/1000 port Gigabit + 4
cong SFP

Hé diéu hanh: LAN Base

Unicast MAC Addresses: 16K

IPv4 QoS ACEs: 500

IPv4 Security ACEs: 625

Flash memory: 128 MB

DRAM: 512 MB

CPU: APM86392 600MHz dual core

Cong Console: USB (Type-B), Ethernet (RJ-
45)

Chuan luu trit: USB (Type-A)
Chuan: 10/100 Mbps Ethernet (RJ-45)

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

8

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



Thiét bi chuyén mach
tong hop

Chiéc

Loai 24 port 10/100 + 2 SFP IPB Image

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

Thiét bi phat séng wifi

Chiéc

Chuép 802.11ac Wave 1 and Wave 2: Tdc dd
1én dén 2.6 Gbps

H9 tro tinh nang HDX (High Density
Experience): CleanAir; ClientLink 4.0

HS tro Multigigabit Ethernet: Cung cap nhiéu
toc do duong Ién gigabit 1a 2,5 Gbps va 5
Gbps ngoai téc do 100 Mbps va 1 Gbps.

Dai dinh tuyén ho tro linh hoat:

- Ché d6 2.4-GHz va 5-GHz

- Ché do 5 GHz kép : cho phép toc d6 khong
day 1én dén 5,2 Gbps (2 x 2,6 Gbps)

- Ché d6 kénh giam sat an ninh khong ddy va 5
GHz

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

Thiét bi IP Phone

Chiéc

Hién thi:

- Mau 800 x 480, mau 24 bit, 5 inch.

- Man hinh WVGA cung cap quyén truy cap
c6 thé cudn dén cac tinh nang goi dién va cac
ung dung XML dua trén van ban

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

Tu Rack

Chiéc

- Kich thude: < (600 x 2000 x 800) mm
-Co hé théng lam mat

06 chiéc/phbng thuc hanh/18
hoc sinh, sinh vién

May tinh tram va man
hinh chuyén xu ly d6 hoa

Core 17 tré 1én
Ram 16GB tro 1én

18 bd/phong thuc hanh/18 hoc
sinh, sinh vién

¢8

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



Card d6 hoa 2G tr& 1én

10.

May chu

R730 (8x2.5" Hotplug)

DELL PowerEdge R730, Intel Xeon E5-
2620v3 6C 2.4Ghz 15MB cache/ RAM 8GB
RDIMM 2133MTs/ 300GB 2.5-inch 10K
RPM, 6Gbps SAS Hard Drive (upto 08 bays
2.5" HotPlug)/ Raid PERC H730 1GB
Integrated/ DVD-RW/ Quad port 1Gb/
1iDRACS Enterprise/ Power 2x750W/ 03 Yt
ProSupport.

01 bd/phong thuc hanh/18 hoc
sinh, sinh vién

I1.

Thiét bi luu trit

O Cling Mang

CPU: Intel Celeron J3455 (64 bit, Quad Core
1.5 burst up to 2.3 GHz)

RAM: 2 GB DDR3L

Hb tro: 2 6 cung

Dung luong t6i da: 28 TB (14 TB drive x 2)
(Dung luong c6 thé khac nhau tuy thude vao
loai RAID)

Tong dung luong toi da mo rong: 98 TB (28
TB + 14 TB drive x 5) (Dung luong c6 thé
khac nhau tuy thudc vao loai RAID)

Loai 6 cing twong thich: 3.5" SATA HDD,
2.5" SATA HDD, 2.5" SATA SSD

Cong ho tro: 2x RJ-45 1GbE LAN Port, 3x
USB 3.0 Port, 1x eSATA Port

18 bd/phong thuc hanh/18 hoc
sinh, sinh vién
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3¢996b-t 10/ 100/ 1000mbps PCI 1 X Rj45

01 bd/phong thuc hanh/18 hoc

12.] Card mang (NIC) Bo Server Network Card sinh, sinh vién
802.11a Cardbus Radio Module w/IntAnt, 01 bi/ohong thue hanh/18 b
13.| Card mang khong day Bo | FCC cfe.Cisco Aironet IEEE 802.11a ! bo/phong thuc han 0c
, . sinh, sinh vién
Cardbus Radio Module provide an eas
. . x 01 bd/phong thuc hanh/18 hoc
14.| Tam rap no1 Chiéc | AMD Patch Panel sinh, sinh vién
15.|B6 chuyén tiép repeater Bo6 0.6 bo/phongAthuc hanh/18 hoc
sinh, sinh vién
e A an v : N 03 chiéc/phong thire hanh/18
16.| BO phat song khong day | Chiéc | Dung ngoai troi hoc sinh, sinh vién
17.| Hé théng mang LAN Bo 01 bd/phong thuc hanh/18
3 : : — hoc sinh, sinh vién.
18.| Hé diéu hanh server Bo6 Windows Server 2016 Enterprise Edition
19.| Phan mém may ao Bo6 VMWare Workstation 15
20 Ph;cm mém 1§101 phuc va BG
chan doan 161
21.| Hé quan tr1 ¢& so dir liéu. Bo6 MS SQL Server 2017
2y | Phanmem lap trinh tree | By 1g vigual Basic
quan
3. Phap mém ho tro quan ly Bo
du an
24 | Phan mém ho tro 1ap B6 | MS Visual C++

trinh C
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25.| Phan mém lap trinh Bo6 MS Visual Studio 2017

26.| Phan mém mo phong Bo

217. Phan mém quan tri Web B& | Microsoft Internet Information Services (11S)
Server

28. Phén mém ho tro thiét ke Bo6 Adobe Dreamweaver CS6
Web
Phan mém ho tro lap R .

29. trinh Web B6 | Eclipse IDE 2019-60

30.| Phan mém ISA server Bo | MS ISA Server 2012

31.| Bo gb Tiéng Viét Bo | VietKey

32. Phéin mém quan tri Mail Bo6 MS Exchange Server
Server

33 | Phan mém ho tro rinh B6 | MS Power Point 2016
chiéu

34 | Phan meém thict ke he B6 | Packet Tracer 7.0
thong mang

35, Pbm mém ho tro 1ap Bo PHPDesign - 01 ‘bQ/p}‘lOIlg ' Athu’c hanh/18
trinh mang hoc sinh, sinh vién.
Phan mém ho trg phan A .

36. tich hé th éng théng tin Bo Power Designer 16

37.| Phan mém quan ly dy an B6 | MS Project 2016

38. Phén mém quan ly 16p Bo6 NetOp School 11

hoc

88

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



Phan mém thiét ké dd

39. Bo6 Adobe CS6
hoa
40.| Phan mém xir ly anh Bo6 Adobe Photoshop CS6
41| Phanmém trdien Anh -\ 5oy gidn Lac Vit
Viét
Al Ar A .« | D6 phan giai (Full HD) / 5080 Ipi 23.6 inch 01 chiéc/phong thyc hanh/18
42.| Ban vé ky thuat s Chice IPS UHD high brightness panel; hoc sinh, sinh vién.
43| May anh kg thuat s6 Chiée | KIT 18-135 IS USM: CMOS APS-C 24 2mp | 01 chiec/phong thye hanh/18
chuyén dung hoc sinh, sinh vién.
14 May quay k¥ thuat s6 Chie 4K/Full HD 4:2:2 video and high quality | 01 chiéc/phong thwc hanh/18

chuyén dung

12MP;10x zoom lens, WiFi remote control.

hoc sinh, sinh vién.

UY BAN NHAN DAN THANH PHO

68

020T-6-10 AB3N/€81+T81 9S/0VE DNOD

iV



Phu luc 10

TIEU CHUAN, PINH MUC SU DUNG MAY MOC,
THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH
NGANH/NGHE: BAO TRi HE THONG THIET BI CO KHi
(Kem theo Quyét dinh s6 2595/0P-UBND nga 23 thdng 7 ndm 2020 ciia Uy ban nhédn dén Thanh pho)

TT Chiing loai Pon vi tinh Yéu ciu ky thuit co ban S6 lwong
+ Puong kinh gia cong: >
, | May tién CNC 5 truc Chide 160mm 03 chiéc/phong thue hanh/18 hoc sinh,
va dung cu theo may + Chiéu dai bang may: > 600mm | sinh vién.
+ B6 diéu khién Fanuc
+ Chiéu dai ban may: > 1200
mm X \ \ .
5 May phay CNC 5 t,ruc Chidc 1 Chidu rong ban méy-> 300 03 chlgAc/phong thwe hanh/18 hoc sinh,
va dung cu theo may mm sinh vién.
+ B6 diéu khién Fanuc
M6 hinh mach dién Co cAu ché tao theo tiéu N \ .
3 | diéu khién tr dong B6 | chuan.cé kich thude phuhop | O PO/Phong thuc hanh/18 hoc sinh,
A an A A sinh vién.
truyén dong dién trong day nghé
M6 hinh mach dién | Cocauche tao theo tieu 01 bo/phong thirc hanh/18 hoc sinh,
4 N Bo chuan,co kich thudce phu hop . Cn
may tign sinh vién.

trong day nghé
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Ban thyc hanh, mé
hinh dao tao bao tri va

Co cau ché tao theo tiéu chuan,

01 bo/phong thuc hanh/18 hoc sinh,

chain doan hong hoc Bo c6 kich thude phu hop trong day sinh vién
thiét b1 co khi‘cép do nghé '
1,2,3,4 vadeé tai rung
B6 thyre hanh 14p rap X X = 2
va bao tri hé théng . |Cocauchetaotheo tiu chudn, ) 4 psn o thire hanh/18 hoc sinh,
Ty A A Bo c6 kich thude phu hop trong day | . A
bién doi chuyén dong A sinh vién.
A nghé
tur dong
+ Thiét bi thong dung theo tiéu
5 thiét bi d2 huan chau A
B0 thict by ddo tao . |chuanchan A 01 bo/phong thuc hanh/18 hoc sinh,
thue hanh thiy luce Bo + Chung loai thong dung trong | . s
nang cao san suat cong nghiépZ kich thude '
phu hop véi day nghé
+ Thiét bi thong dung theo tiéu
5 thiét bi d2 huan chau A
BO thict by dao tao .| cuanchan A 01 bo/phong thue hanh/18 hoc sinh,
thyrc hanh dién -thuy B + Chiing loai thong dung trong | & "
lwe nang cao san suat cong nghiép, kich thuée '
phu hop véi day nghé
+ Thiét bi thong dung theo tiéu
B thiét bi dao tao chuan chau Au o ‘ .
thuc hanh khi nén co BG + Chiing loai thong dung trong 01 bd/phong thuc hanh/18 hoc sinh,

ban - nang cao

san suat cong nghiép, kich thudc
phu hop véi day nghé

sinh vién.
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Bo thiét bi dao tao

+ Thiét bi thong dung theo tiéu
chuan chau Au

01 bo/phong thuc hanh/18 hoc sinh,

10 | thuc hanh di¢n- khi Bo + Chung loai thong dung trong A
) ) R ) o o HE | sinh vién.
nén co ban - nang cao san suat cong nghiép, kich thude
phu hop véi day nghé
+ Thiét bi thong dung theo tiéu
5 anh thiét bi huan chau A
B¢ thuc hanh thiet bi | cmancan Al 01 bo/phong thuc hanh/18 hoc sinh,
11 | tu dong hoa, Lap trinh Bo + Chung loai thong dung trong A
) P o T | sinh vién.
PLC san suat cong nghiép, kich thuge
phu hop véi day nghé
+ Thiét bi thong dung theo tiéu
huan chau A
Bo thuc hanh cam N hesenhasating 01 bd/phong thyre hanh/18 hoc sinh,
12 X Bo + Chung loai thong dung trong : A
bién ) PSalN AN | sinh vién
san suat cong nghiép, kich thude
phu hop véi day nghé
+ Thiét bi thong dung theo tiéu
5 anh ¢ huan chau A
B0 thuc hanh cong . |ChuanchaunAn 01 bo/phong thue hanh/18 hoc sinh,
13| ngh¢ diéu khién dong Bo + Chiing loai thong dung trong | . 4 ian
CO Servo sdn suat cong nghiép, kich thudc '
phu hop véi day nghé
+ Thiét bi thong dung theo tiéu
chuén chau Au o . .
14 | B thue hanh bién tan Bo 06 bo/phong thuc hanh/18 hoc sinh,

+ Chung loai thong dung trong
san suat cong nghiép, kich thude
phu hop véi day nghé

sinh vién.
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Bo6 thuc hanh do lwong

+ Thiét bi thong dung theo tiéu
chuan chau Au

01 bo/phong thuc hanh/18 hoc sinh,

13 va giam sat tinh trang BO +q Chﬁ?g 19311 théng dun,g trong, sinh vién
san suat cong nghiép, kich thude
phu hop véi day nghé
+ Thiét bi thong dung theo tiéu
huan chau A .
Bo thue tap bao vé md . chual clatl At 01 bo/phong thue hanh/18 hoc sinh,
161, Bo + Chung loai thong dung trong A
Y , PN AN | sinh vién
san suat cong nghiép, kich thude
phu hop véi day nghé
Tram Robot cong
nghi¢p - M6 phong \ A A N . :
17 | déy chuyén san xuat Bo Str dung Robot cong nghiép 01 bo/phong thuc hanh/18 hoc sinh,

co khi tich hop theo
CN 4.0

thong dung ABB

sinh vién.
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Tram van hanh, gia
cong, bao tri san xuat
cong nghiép 4.0

+ May CNC (Phay,
Tién)

+ Robot 6 truc

+ Méy QNC (Phay, Tién) hé
diéu khién Fanuc

+ Robot 6 truc

+ Phan mém quan 1y cong

01 bo/phong thuc hanh/18 hoc sinh,

18 iPhén m‘éAm quan Iy Bo ngh{ep . sinh vién.
cong nghiép + Lap dat va chuyén giao céng
+ Lap dat va chuyén nghe
giao cong nghé + Van hanh, 14p trinh va bao tri
+ Van hanh, 1ap trinh day chuyén san xuat theo CN4.0
va bao tri day chuyén
san xuat theo CN 4.0
B6 thye hanh lap dat, A1 . .

19 | van hanh, stra chira va Bo6 Theo tiéu chuan Viét Nam O.l bQ/BhOIIg thye hanh/18 hoc sinh,

s . sinh vién.

bao tri thang may

20 May khoan kicu xoay Chiéc buong kinh khoan: <30mm 0.1 Chl.eAC /phong thyc hanh/18 hoc sinh,
va dung cu theo may sinh vién.

1 May han d}@ﬂ va dung Chiée Dong dién han: < 400A Q6 Chl?f /phong thue hanh/18 hoc sinh,
cu theo may sinh vién.

2 May mai 2 da va dung Chie Puomg kinh da: > 300 mm O‘l chlgAc/phong thuc hanh/18 hoc sinh,
cu theo may sinh vién

23 Ban han da nang va Bo Dong dién han: < 400A O‘l bQ/Bhong thue hanh/18 hoc sinh,
dung cu theo may sinh vién

24 | Thiétbidospsudtdiu| Bé | Ap suét do: <20bar 01 bo/phong thye hanh/18 hoc sinh,

sinh vién.
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+ Gia toc (ACC) : 3 Hz <20 kHz

01 bo/phong thuc hanh/18 hoc sinh,

25 | Thiét bi do do rung Bo + Van toc ( VEL) : 20 Hz +1 A
sinh vién.
kHz
26 | Thiét bi do nhiét d6 Bo Nhiét d6 do: < 100°C 01 bo/phong thye hanh/18 hoc sinh,
sinh vién.
27 | Thiét bi do tiéng dn Bo Dap ung duoc c4c ngudng do O‘l bQ/Bhong thuc hanh/18 hoc sinh,
trong cong nghiép sinh vién.
Thiét bi do toc do truc . Co thé do duoc toe d6 20.000 01 bd/phong thire hanh/18 hoc sinh,
28 . B6 X ) : A
chinh vong/phut sinh vién.
T , + Loai thong d A g ‘ .
29 | Thiét bi nang chuyén Bo ?&11 ong ¢ ung ) O‘l bQ/Bhong thue hanh/18 hoc sinh,
+ Tai trong nang: 0,5 + 10 tan sinh vién.
+ Po kiém di‘én va co khi dép
2 . trng cho nghé Bao tri hé thong 01 bo/phong thuc hanh/18 hoc sinh,
30 | Dung cu do kiém Bo thiét bi co khi sinh vien.
+ Loai thong dung
+ Phan mém AutoCAD phién
- ban thong dung tai thoi dié 5/phe ; :
32 | Phin mém AutoCAD Bo an 9ng ung tai thot dicm O‘l bQ/Bhong thue hanh/18 hoc sinh,
mua sam sinh vién.
+ Cai dat duoc cho 20 may tinh
+ Cé ngudn 3 pha, 1 pha
‘ ‘ | T COothietbrbao ve qua tai 06 bd/phong thuc hanh/18 hoc sinh,
34 | Ban thuc hanh BoO + Theo chuan cong nghiép va co

kich thude phu hop voi dao tao
nghé

sinh vién.
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B6 khi cu dién diéu

Khi cu dién diéu khién ha ap loai

03 bo/phong thuc hanh/18 hoc sinh,

33 E}Allen bang tay va tu Bo 1 pha, 3 pha thong dung sinh vién.
ong
+ Thao lap dién va co khi dap
Dung cu thao lip va ) ung cho nghé Bao tri hé thong 03 bo/phong thyc hanh/18 hoc sinh,
36 \ ~ . Bo X, , : =
stra chita nguoi thiet bi co khi sinh vién.
+ Loai thong dung
N , Cac loai vat liéu: Gang, thép,
Mau moét so loar vat R Kim loai mau, hgp kim mau 01 bo/phong thuc hanh/18 hoc sinh,
37 A , BQ 2z N . X p , . N
liéu co ban duoc gan trén bang go phip, kich | sinh vién.
thude phu hop véi giang day.
g | BO mau dau m& vat BS Vit liéu tiéu chuan thong dung | 01 bd/phong thue hanh/18 hoc sinh,
liéu bo1 tron ‘ trén thi truong sinh vién.
39 | B6 miu chét téy rira Bo Vit liéu ti€u chuan thong dung 01 bo/phong thuc hanh/18 hoc sinh,

trén thi truong

sinh vién.

UY BAN NHAN DAN THANH PHO
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Phuy luc 11

TIEU CHUAN, PINH MUC SU DUNG MAY MOC,
THIET BI CHUYEN DUNG LINH VU'C GIAO DUC NGHE NGHIEP
CUA CAC CO SO GIAO DUC NGHE NGHIEP THUQC THANH PHO HO CHI MINH
NGANH/NGHE: VAN HANH, SUA CHUA THIET BI LANH
(Kem theo Quyét dinh s6 2595/0P-UBND ngay 23 thang 7 ndm 2020 cua Uy ban nhén ddn Thanh pho)

TT Chiing loai Dt‘;’:l‘hvl Yéu ciu ky thuit co bin S6 lwgng
- Bo két ndi internet, giam sat diéu
Thiét bi kiém soat va diéu khién trung tdm cong nghé WEB
khién SERVER: Nguon dién 1ph 110-
| - Bo két n6'17 internet, giam Bs 230VAC-50Hz, Ngo modem ngoai: | bd/phong thye hanh/18 hoc sinh,
sat diéu khién trung tam ' USB; RS485 ‘ 7 sinh vién.
_ May tinh chuyén diang - Kiém soat va diéu khién nhiét d6
diéu khién - Kiém soat va diéu khién ap suat
- Kiém soat va diéu khién d6 am
) Mo hinh hé théng lanh B6 Coéng suét may nén > 3HP, Dién ap | 03 bo/phong thuc hanh/18 hoc sinh,
chan khong thang hoa ' 3 pha 380v sinh vién.
- Cong suat may nén > SHP, may
nén 2 cap. bién ap 3 pha 380v
3 M5 hinh biang chuyén lanh B6 - M6 hinh gdm day du céc thiét bi va | 01 bo/phong thue hanh/18 hoc sinh,

IQF

duoc bd tri dan trai
- M6 ta duoc chu trinh may lanh 2
cap co ban

sinh vién.




M6 hinh may lanh trung

Cong suat may nén > 3HP, Dién ap

03 bo/phong thuc hanh/18 hoc sinh,

tam dat san Bo 3 pha 380v sinh vién.
- Cong suat may nén > SHP, may
> n 2 cap. Dién ap 3 pha 380 5/phe ; i
M6 hinh ti dong tiép xic Bs nenA (iap :en aP p a, VA o O‘l bQ/Rhong thue hanh/18 hoc sinh,
- M6 hinh gom day du céc thiét bi va | sinh vién.
duoc bo tri dan trai
Mo hinh thiét ké va lap - Cong suat may nén < 3HP o ‘ -
dat thiét bi lanh (ding ga| BO |- Mo hinh gdm ddy i cac thiét bi va | (o oo (e hanh/IS hoc sinb,
O sinh vién.
R134a) duoc bo tri dan tra
Mb hinh thiét ké, lap rap, ,
) i ic 1 - Coéng suat may nén < 3HP
sta chira cho cac tmg)| ME suat may nen = 2t 106 bo/phong thwe hanh/18 hoc sinh,
dung hé thong dién lanh | B0 |- Mo hinh gom day du cac thiétbi va | . . - i
. 4 . . O sinh vién.
c6 cau trac khac nhau, duoc bo tri dan trai
dung ga R134a
- Cong suat may nén > 3HP, Dién ap
> pha 380v 01 bo/phong thue hanh/18 hoc i
Mo hinh ti dong gio B6 |- Thé tich kho: < 15 m3 - %ipénongt wc hanh/18 hoc sinh,
- Nhiét d6 van hanh sau 1 gior < - '
25°C
o g . - Cong suat may nén > 3HP. Pién 4 s . .
M6 hinh hé thong lam Bo 3 ph agé 30V Y P 01 bo/phong thuc hanh/18 hoc sinh,

lanh da vay

- Nang suat: < 10 kg/gio

sinh vién.
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Mo hinh hé théng lanh
may da cong nghi¢p

- Cong suat may nén > 3HP. Dién ap
3 pha 380v

- Nang suat: (10+20) cay/mé/3 gid

- Trong lwong: <20 kg/cay

01 bo/phong thuc hanh/18 hoc sinh,
sinh vién.

UY BAN NHAN DAN THANH PHO




