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Phin 2. YEU CAU VE KY THUAT
Chuong V. YEU CAU VE KY THUAT

Muc 1. Yéu ciu vé ky thuét
1.1. Giéi thi¢u chung vé du toan mua sém, g01 thau
- Tén ké hoach: Mua sam bo sung thiét bi dao tao nghé dién cong nghi€p, Truong
Cao dang Lai Chau thudc Chuong trinh muc tiéu quéc gia giam nghéo bén viing
- Tén goi thau: Mua sim bd sung thiét bi dao tao nghé dién coéng nghiép, Trudng
Cao dang Lai Chau thudc Chuong trinh muc tiéu quéc gia giam nghéo bén viing
- Tén Chii dau tu/Bén moi thau: Truong Cao dang Lai Chau
- Ngudn von: Tir ngudn Trung wong b sung c6 muc tiéu cho ngan sach dia
phuong nim 2025 dé thyc hién CTMTQ gia giam nghéo bén vimg giai doan
2021 - 2025
- Thoi gian thyc hién: 90 ngay.
Noi dung cung cip chii yéu: Mua sdm bd sung thiét bj dao tao nghé dién cong
nghiép, Trudng Cao dang Lai Chau thudc Chuong trinh muc tiéu quc gia giam nghéo
bén viing
1.2. YEU CAU VE KY THUAT
Yéu cau vé k¥ thudt bao gdbm yéu cau vé ky thut chung va yéu cu vé ky thuat chi tiét
d6i v6i hang héa thude pham vi cung cip ciia goi thau.
1.2.1. Yéu cau vé k¥ thuat chung
- Thiét bi chao thiu dugc ghi rd ky ma hi¢u, xuat xi. Hang hoa phai méi
100%, chua qua str dung theo dung tiéu chuan cta nha san xuit cong bd, dugc san
xut tir ndm 2024 trd lai day.
- Cac thiét bi dugc dong goi theo dung tiéu chuin cia nha san xuét, phu hop
v6i diéu kién van chuyén dé dam bao khong bi hu hong trong qué trinh van chuyén.
- Nha thau phai cam két cung cép cac gidy to sau khi ban giao hang héa:
Gidy uy quyén ban hang cua nha san xuit hoic cua dai Iy phan phdi hodc gidy
ching nhan quan hé ddi tac hoac giéy cam két hd tro ky thuat, bao hanh cta nha
san xudt hodc cua dai Iy phan phdi hodc tai lidu khac ¢ gia tri twong duong (cp
cho cac thiét bi dugc danh dau (**) trong cot Ghi chu thudc bang yéu cau ky thuat
chi tiét tai Chuong V
- D6 v6i phan mém phan mém digital twin canh tay Robot: Nha thiu cung
cAp tai liéu huéng dan st dung, tai liéu kién trac hé thdng va trong catalogue phai
thé hién hinh anh cta cac modul chirc nang, dac tinh thong sb phén mén khi thao
tac.
- Tai lidu k¥ thuat trong E-HSDT Nha thau phai cung cap Catalogue, tai lidu
ky thuat, hinh anh thé hién déy du cac thong $6 k¥ thuat cua hang hoa du thau, cam
két cung cAp hudng dan sir dung theo tiéu chuan cia nha san xuat khi ban giao hang
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hoa.

- V& giai phap k¥ thuat, bién phap t6 chic cung cép, lip dit hang hoa:
Bién phap cung cap va lap dat dam bao quy trinh vé mat k¥ thuat, dam bao theo quy
pham tiéu chuan hién hanh, ap dung cho viéc cung cap va lap dit.
Nha thau phai c6 thuyét minh day du, rd rang, chi tiét vé& ké hoach, phuong an cung
cip, van chuyén hang hoa dé khong anh huong dén chit luong hang hoa va tién do
cung cap hang hoa. Co thuyét minh phén tich cu thé cung dudng véan chuyén, cach
thire van chuyén dén don vi sir dung va dap Gmg day du cac yéu cau ky thuat quy
dinh tai E-HSMT.

- Nha thau phai c6 thuyét minh rd rang, cu thé khi giao hang phai c6 bién
phap kiém tra nghiém thu

- Nha thau phai c¢6 bang tién d6 cung cép chi tiét kém theo

- Chi tiét dia diém ban giao, lip dit hang hoa.

1.2.2. Yéu cau vé k¥ thuat chi tiét
Toém tt thong $6 k¥ thuat cua hang hoa, dich vu lién quan. Hang hoa, dich vu lién quan
phai tuan thu cac thong sb ki thuat va tiéu chuan hodc co cac thong s6 ki thuat tuong
duong hoic cao hon cac yéu cau sau day:
TEN THIET BI/ THONG SO KY

TT THUAT PVT | SL Ghi chi
I | Phong dién co bian
1 | M6 hinh h¢ thong an toan dién Bd 1

Théng s6 ky thuit

1. Ban thuc hanh

* Khung ban

- Kich thude: 1500 x 600 x 750 mm

+ Khung mo6 hinh st dung thép son
tinh dién, kich thudc: 40 x 40 mm, thép
day tr 1,4 mm trd 1én

- Hé thong banh xe bao gom 4 banh xe
co khoa

* Khung g lip module 2 ting

- Kich thude: 1500 x 900 x 300 mm

+ Chat li¢u: nhom dinh hinh 40 x 40
mm

* Mat ban

- Mat ban kich thudce: 1500 x 700 x18
mm

- Mit ban bang gd cong nghiép, day 18
mm

* Ta dung dung cu do nghé.

- Tu bang gd cong nghiép, canh cira co
khoa

- T duoc lap dudi gam cia khung ban
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- S6 ngan chira thiét bi: 02 ngin

- Cac ngin duge kéo ra vao dé dang
thong qua co cau ray va banh xe trugt

2. Hop nguodn thwe hanh

Hop nguén cung cap ngudn dién xoay
chiéu 3 pha, 1 pha va dién 1 chiéu 24V
cho thuc hanh dién

* Vo hop nguodn:

+ Kich thudc hop: 1420x200 mm

+ Mt panel bang tim compact chuyén
dung cho mo6 hinh day nghé dugc lap
1én vé hdp ngudn

+ Khic CNC nét chi din

+ Trén mat panel tich hop cac jack cam
4mm chong giat ti€u chuan EC

* Céc thiét bi chinh ctia hop nguon:

-01 CB 3 pha

+ Dién 4p: 380 Vac

+ Dong dién: 32 A

- Thiét bj bao vé mat pha

+ Dién 4p vao dinh mac: 440VAC

+ Dién 4&p hoat dong dinh muc:
480VAC

+ Ngudng vap: 340-480VAC

+ Tan s0: 50/60Hz

- 01 cong tic nguon 1 pha

+ Dién 4p: 250 Vac

+ Dong dién: 5 A

- 01 Switch ON/OFF

+ Dién 4p: 250 Vac

+ S6 tiép diém INO, INC

- 01 ntt nhan khan

+ Dién 4p: 250 Vac

+ S0 tiép diém INO, INC

- 01 ngudn 24 VDC

+ Dién 4p: 24 Vdc

+ Dong dién 10 A

- 04 Cau chi bao vé

+ Cau chi ong phi 12

- 04 Bén bao ngudn

+ Pén bdo phi 16

+ Dién 4p 220 V

-01 6 cim 01 pha

+ Dién 4p: 220 Vac

+ Loai 0 cam 2 chau

-01 chuyén mach Vol 7 vi tri
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+ Dién ap: 400 Vac

+S6 vi tri: 7

- 01 dong ho do dién ap

- 01 dong ho do dong dién

- 01 Khéi dong tir

+ Dién 4p cudn hit 220 Vac

+ Dong di¢n:12 A

3. Module aptomat mét pha

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4 mm chong giat ti€u chuan EC

* Thong so ki thuat:

- Aptomat mét pha: 2P 32A

+ Dong chiu dung : 32A

+ Loai : MCB

+Sécuc:2

* Danh muc vat tu chinh :

- 01 Hop module

- 01 Aptomat mot pha

- 01 Bén bdo pha

4. Module aptomat ba pha

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong s0 ki thuét:

- Aptomat ba pha: 3P 32A

+ Dong chiu dung : 32A

- Loai : MCB

+Sécuc:3

* Danh muc vat tu chinh :

- 01 Hop module

- 01 Aptomat ba pha

5. Module aptomat mét pha chéng
giat

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuat:

Aptomat mdt pha: 1P+N 32A

+ Dong chiu dung : 32A

+ Dong 10 bao v¢ : 30mA
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+ Loai : RCBO

+S6 cuc : 1P+N

* Danh muc vat tu chinh :

- 01 Hop module

- 01 Aptomat chong giat 1 pha

6. Module aptomat ba pha chéng
giat

- Mit module bang compact hoic mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuat:

Aptomat ba pha: RKN 3P+N 32A

+ Dong chiu dung : 32A

+ Dong ro bdo vé : 30mA

+ Loai : RCBO

+Sb cuc : 3PN

* Danh muc vat tu chinh :

- 01 Hop module

- 01 Aptomat chong giit 3 pha

7. Module céu chi bio vé

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bing nhuya ABS cach
dién

* Thong so ki thuat:

- V6 cau chi Chint: RT 28-32

- Loai : HO tro ga trén thanh rail

* Danh muc vat tu chinh :

- 01 Hop module

- 03 Vo cau chi

- 03 Cau chi ta dién

8. Module ciu dao mt pha

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong s0 ki thuét:

Cau dao mot pha :

- S6 cap cuc : 2

- Bao v¢ qua tai

- Dién 4p dinh mirc : 600V
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- Dong dién dinh muc : 30A

* Danh muc vat tu :

- 01 Hop module

- 01 Cau dao mot pha

9. Module ciu dao ba pha

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va dg bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuét:

Cau dao ba pha :

-So6cdpcuc:3

- Bao v¢ qua tai

- Dién 4p dinh muic : 660V

- Dong dién dinh muc : 30A

* Danh muc vat tu :

- 01 Hop module

- 01 Cau dao ba pha

10. Module tii bong dén

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong s0 ki thuat:

Bong dén :

- Dién 4p hoat dong : 220VAC/50Hz

- Loai bong deén s¢i dot

- Pui bong dén : kiéu lap E27

- Cong suit bong dén : > 30W

* Danh muc vat tu:

- 01 Hop module

- 03 Bong dén soi dot

- 03 Pui bong den E27

11. Module relay bao vé dong dién

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va dg bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuét:

Relay bdo v¢ dong di¢n :

- Dién 4p hoat dong : 24 - 240V

- Dai1 bao vé€ : 0.5 - 6A

- Tiép diém : INO, 1 NC

- Tich hop bién dong
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- Loai tac dong : tré

* Danh muc vat tu :

- 01 Hop module

- 01 Relay bao v€ dong dién

12. Module relay bio vé mit pha

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va dg bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuét:

Relay bao vé mat pha :

- Loai bdo v¢€ : 3 pha

- Phuong thtrc reset : tu dong

- Dién ap dau vao : 154 - 500VAC

- S6 tiép diém : INO,NC

- C6 led canh bao

* Danh muc vat tu :

- 01 Hop module

- 01 Relay bao vé mat pha

13. Module relay bao vé léch pha

- Mit module bang compact hoic mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuat:

Relay bdo v¢ I¢ch pha :

- Loai bdo v¢ : 3 pha

- Phuong thtrc reset : tu dong

- Bao v¢ Iéch pha

- C6 led canh bao

- Cai dat thoi gian tac dong relay

- Cai dat phan tram thap ap, cao ap

-S6 cap cuc relay : INO,NC

* Danh muc vat tu :

- 01 Hop module

- 01 Relay bao vé 1éch pha

14. Module dong ho do dién da ning

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

DPong ho do dién da ning :

- Hang : Selec (hodc tuong duong)
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— Poéng hd do: V, A. Hz, Pf, kW, kVA,
kVAr va do kWh, KVAh, KVArh

— Hién thi 3 hang, 4 s0, dang LCD

— Hang thir 4: 8 s6 (danh cho dién
nang)

— Cai dathé s6 CT: 1A/ 5A — 10.000A

— Mang két ndi: 3 pha — 4 day, 3 pha —
3 day, 2 pha — 3day & 1 pha — 2 day

— Ngo ra: xung ap 24VDC / dong
100mA

— D6 chinh x4c: cip 1 (danh cho dién
nang)

— Cai dat hé s6 PT So cap: 100V — 10
KV

— Cai dat hé s6 PT Thar cap: 100 —
500V AC (L-L)

— C6 password bao vé

— Ngudn cip: 85— 270V AC

* Danh muc vat tu :

- 01 Hop module

- 01 Pong ho do dién da ning

15. Module bién dong

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong gidt tiéu chuan EC

* Thong so ki thuat:

Bién dong :

- Loai : Bién dong tron

-Tilé:50/5 A

- Cap chinh xéc : cap 1

- Dung lugng : 2.5 VA

- Mtrc cach dién : 0.5 kV

* Danh muc vat tu :

- 01 Hop module

- 03 Bién dong tron

16. Module dgng co dién ba pha

- Bong co dugc ga trén khung thép son
tinh dién

- Hop nbi day dua ra dang giac cam dé
thuan tién cho thyc hanh, thi nghiém

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan

* Danh muc vat tu :

Pdng co dién ba pha :

- Loai: 3 pha
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- bién 4p dau vao : 220/380VAC

- Cong suat : 0.75 Kw

* Danh muc vat tu chinh :

- 01 dé thép son tinh dién

- 01 Motor dién ba pha

- 04 Dé cao su

17. Module khéi dong tir

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong gidt tiéu chuan EC

* Thong so ki thuat:

- Contactor LS: MC-9B + Ro le nhié¢t
6-9 A

+ Dong dinh mtrc : 9A

+Sécuc:3

* Danh muc vat tu :

- 01 Hop module

- 01 Contactor

18. Module chdng sét lan truyén

- Mit module bang compact hoic mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuét:

- Chédng sét lan truyén Schneider: Easy

+ Dong sét Imax: 20 KA

+Sb cuc: 1P+N

+ Loai 2

* Danh muc vat tu :

- 01 Hop module

- 01 Chong sét lan truyén

20. Phy kién

* 01 B9 tai liéu huong dan sir dung

* 01 B ddy cam M4

* 01 Bo dung cu nghé dién cam tay

Thong s6 ky thuat:

- Bao gom 123 chi tiét

- Khau 1/4" 3,5 445 55.56
7891011121314 mm

- Thanh kéo dai 1/4" dr. 50 mm

- Thanh kéo dai 1/4" dr. 100 mm

- Thanh chir T truot 1/4"

- Khop ndi da ning 1/4" dr.
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- Bo ghép nbi 1/4" cho bit 1/4"

- Hop bit 1/4" KWJ

- Tay cam spinner 1/4"

- Co 16 Két hop: pol. 8
10111213141719 mm

- 3 hex. 1,522,5 mm

- Thudc day c6 nam cham 2 mat 3 m x
16 mm

- 1/4" Adapt.bit 50 mm 1/4" dr.

- B0 co 1€ luc gidc 1.510 mm

- Dao cit c6 khoa tu dong 9 mm

- BO ludi cat 9 mm x 0,4 mm

- Kim két hop Ergokraft VDE 180 mm

- Kim mtii dai ergokraft ergokraft VDE
200 mm

- Kim cat ergokraft ergokraft VDE 160
mm

- Kim nudc 250mm VDE

- Tua vit VDE 3.0 mm

- Tua vit VDE 4,0 mm

- Tuoc no vit ¢6 ranh 2,5 mm

- Tudc no vit Phillips s6 2

- Gid d6 miti khoan tur tinh ergokraft
1/4"

- Thiét bj do dién ap 110250V

- Hop bit chinh x4c 4 mm

-Bua 300 g

- Bén pin

- Va li dung: Chuyén dung

M6 hinh may phat dién

Mo ta chung:

- Khung m6 hinh thuc hanh

+ Khung ban kich thuéc (D x R x C):
1200 x 600 x 750 mm

+ Khung hai ting tiéu chuan gia
module 1am bing nhém gitp chdng
trdy xudc, két cau chuyén dung lip
ghép, kich thudc: 1200 x 900mm (dai x
cao)

- Hop ngudn thyc hanh:

+‘Kich thudc hép: 1200 x 200 mm lam
bang nhom c6 ndp Op tam compact bao
phu 2 mat

+ Mit panel bang tim compact chuyén
dung cho mé hinh day nghé dugc 6p 2
mit vao khdi nhom dinh hinh cho hop
ngudn
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+ Khic CNC nét chi dan

+ Trén mat panel da tich hop cac jack
cam 4mm chong giat tiéu chuan EC

Théng s6 ky thuit:

- B4 may phat dong bo 1 pha

+ Khung ga dugc lam bang thép son
tinh dién

+ Khung ga duogc lap trén chan dé cau
su

+Kich thuéec D x R x C: 400 x 300 x
40 mm

+ Pau phat dién cong suit 1,5 Kw

+ Dién ap: 220 Vdc

+ Tan s6: 50 Hz

- Bong co dién 220V kéo may phat

+ Khung ga dugc lam bang thép son
tinh dién

+ Khung ga duogc lap trén chan dé cau
su

+ Kich thuéec D x R x C: 400 x 300 x
40 mm

+ Pau phat dién cong suat 2,2 Kw

+ Dién 4p: 220 Vdc

+ Tan s6 : 50 Hz

- Céc thiét bi dicu khién, do luong
dugc lap dat trén module bao gom:

+ Aptomat 1 pha

+Pong ho do dién ap Ipha

+Podng ho do dong dién 1pha

+Pong ho do cong suat 1pha

+ Pong ho do tan so 1pha

+ Cong to dién 1 pha

+ B0 tao tai 1 pha: Str dung cac boéng
den

- BO phu kién

- B9 tai lidu hudng dan thyc hanh

11

Phong thuc hanh trang bi dién

M6 hinh cau truc

1. Khung mo hinh:

- M6 hinh dugc gin trén 1 khung thép
son tinh dién kich thuéc (D x R x C):
2000 x 1000 x 2500 + 5%

2. Thiét bi ciu truc

- Motor 3 pha hanh trinh X

+ Motor 3 pha, cong suat khoang
100W, 3 pha 220V/380V

+ B9 hop so giam toc
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- Motor 3 pha hanh trinh Y

+ Motor 3 pha, coéng suit khoang
100W, 3 pha 220V/380V

+Bo hop sb giam tdc

- Motor toi1

+ Trong lugng nang: 50kg

+ Toc d6 nang ha trung binh, 10,1-
11,6m/phut

+ Chiéu dai cap: 12 m

+ Nguon dién ap: 220V/50Hz

- Thiét bi dién

- RCBO 25A

+ Dong cat ngan mach: 6 KA

+ Chdng dong do: 30 mA

+ Dong dién dinh muc: > 20A

- B6 nguon 24VDC

+ Dién 4p vao: > 220V

+ Dién 4p ra: > 24V

+ Dong ra dinh mirc: > 2A

- Bién tan

+ Nguon cung cap: 1P 220V

+ Ngo ra: 3P 220V

+ Cong suat: > 0,37 Kw

+ Ngo vao Ar}alog (0-10V, 4-20mA)

- Khoi cong tac

- Khdi dén bao

+ Dién 4p hoat dong: > 24VDC

+ 1 dén do, 1 dén vang, 1 dén xanh

+ Pén bao su co

- Khoi nit nhan

- Khi cong tic hanh trinh

+ Cong tac hanh trinh 2 dau tryc X

+ Cong tac hanh trinh 2 dau truc Y

- Khoi Relay

- Khoi diéu khién bang tay

+ Bo diéu khién truc X

+ B9 diéu khién truc Y

+ B di€u khién toi

- Hé thong mang, cap dién

- Tu dién 600 x4 00 x 250 mm

- H¢ thanh rang, banh rang, banh xe
coc cho truc X, Y

- Hé thong tao 16i

- Mit module bang compact ,dugc cit,
khac trén may CNC dam bao do sac
nét, thdm my va do bén cao
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- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

- Thuc hién tao 16i truc tiép trén thiét
bi ma khéng can thdo d& thiét bi, co
cac cuc dau ra do kiém cho phép dé
dang 14y céc tin hiéu dé chan doan bao
gom:

- Sb lwong 16i doc lap : 4

- 01 bo mach dénh pan 4 16i

- Dién 4p st dung: 12V hoac 24V

- Ro le tao 16i 1a loai ro le nhd, ¢ nut
gat béng tay chiu dugc dong dién dinh
mirc 50A, c6 thé thao tac tao 15i, x6a
1561 bang tay khi khong cép dién

- Man hinh mau TFT LCD 320x240
diém anh.

+ Dang nhap Password danh cho gido
vién

+ Tao 16i don hoic 15i t6 hop

+ Céac 16i duoc chon chuyén sang mau
do

+ Reset 16i

+ Chon tat ca céac 13i

+ Thoat khoi ché d6 danh cho gido
vién

+ DPang nhap Password danh cho hoc
vién

+ Do kiém, chan doan, xac dinh cac hu
hong

+ Stra 16i

+ Panh gia két qua stra 101 voi két qua
tao 101 cua gido vién

- Két n6i WiFL, BLE

- bong bd khong gidi han cac bo tao
161 v6i nhau

* Danh muc vat tu :

- 01 Hop module

- 01 bo mach dénh pan 4 16i

3. Phu kién

* 01 Bo Day noi

* Tai liéu hudng dan thyc hanh

* Bo dung cu thao lap:

Théng sb ky thuat:

- 264 chi tiét

- May khoan cam tay: 12 V, 2 x 2000
mAh
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- Co 1é két hop 8 chiée: 8 — 10 — 11 —
12-13-14—17— 19 mm

- Tay van chir L 10 chiéc: 1.5-2 - 2.5
—4-5-6-7-8-10mm

-Tay van TX 9 chiéc: T10 — T15 — T20
—T25 — T27 — T30 — T40 — T45 — T50

- Tay vin dao chiéu 1/4”

- Pau khau 1/4” (lyc giac) 14 chiéc :
35-4-45-5-55-6-7-8-9—
11-12—-13 — 14 mm

- Khép da nang 1/4”

- Gia @6 mui khoan 1/4”

- BO chuyén doi 1/4” sang 1/2”

- Tay m¢ rong 1/4”, 100 mm

- Tay vin dao chiéu 1/2”

- Pau khau 1/2” (luc giac) 12 chiée: 15
—16-17-18-19-20-21-22-24
—-27-30-32mm

~Khép 1/2”

- Bo chuyén dbi 1/2” sang 1/4”

- Tay m¢ rong 1/2”, 250 mm

- BO miii khoan 19 chi tiét HSS-G, @1-
10/0,5 mm

- B0 dau bit 1/4” 33 chi tiét

- Bo tude nd vit loai nho 22 chi tiét

- Bo duc 5 chiéc

- Gilia ban nguyét

- B gifia nho 6 chiéc

- Bén pin LED

- Thudc cudn 5 m

- Co 1é diéu chinh 250 mm

- Cua tay

- Thudc thing bang

-Bua 300 g

- Dao

- Bat chi

- Kéo da nang 185 mm

- Kim két hop 180 mm

- Dao cit 160 mm

- Kim mui dai 200 mm

- Kim kep c6t 240 mm

- Kim nuéce 250 mm

- Tudc no vit 2 canh 3 chiéc: 4 — 5 — 6
mm

- Tudc no vit 4 canh 2 chiéc PH1 —
PH2

- But thir dién (kiém tra pha) 110-250V
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T

- Tay gip nam cham

- Kich thudc valy: 365 x 489 x 178
mm,

- Trong lugng: 15 kg

111

Phong thuc hanh Lip dit dién

M6 hinh dién mat troi

1. Ban thuc hanh

* Khung ban

- Kich thuéc: 1300 x 600 x 750 mm

+ Khung mo hinh st dung nhom dinh
hinh

- Hé thong banh xe bao gom 4 banh xe
co khoa

* Khung g lap module 2 tang

- Kich thudce: 1200 x 900 x 200 mm

+ Chat liéu: nhém dinh hinh 40 x 40
mm

* Mat ban

- Mit ban kich thude: 1300 x 600 x 18
mm

- Mit ban bang gd cong nghiép, day 18
mm

* Tu dung dung cu

- T bang gb cong nghiép canh ctra cé
khoa

- T dugc lap dudi gdm cia khung ban

- Sb ngan chira thiét bi: 03 ngin

- Cac ngin dugce kéo ra vao dé dang
thong qua co cau ray va banh xe trugt

2. Hop nguodn thuc hanh

Hop nguén cung cap ngudn dién xoay
chiéu 3 pha, 1 pha va dién 1 chiéu 24V
cho thuc hanh dién

* V6 hop ngudn:

- Kich thude hop: 1220 x 200 mm

- Mit panel bang tim compact chuyén
dung cho mo6 hinh day nghé dugc lap
1én vé hdp ngudn

- Khic CNC nét chi dan

- Trén mat panel tich hop céac jack cam
4mm chong giat ti€u chuan EC

* Céc thiét bi chinh ctia hop nguon:

-01 CB 3 pha

- Dién 4p: 380 Vac

- Dong dién: 32 A

- 01 cong tac nguon 1 pha
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- Dién 4p: 250 Vac

- Dong dién: 5 A

- 01 Switch ON/OFF

- Dién 4p: 250 Vac

- S6 tiép diém INO, INC

- 01 nat nhan khan

- Dién 4p: 250 Vac

- 86 tiép diém INO, INC

- 01 ngudn 24 VDC

- Dién ap: 24 Vdc

- Dong dién 10 A

- 04 Cau chi bao vé

- Cau chi 6ng phi 12

- 04 Pén béo nguon

- Bén bdo phi 16

- Dién 4p 220V

-01 6 cim 01 pha

- Bién ap: 220 Vac

- Loai 6 cam 2 chau

- 01 chuyén mach Vol 7 vi tri

- Dién 4p: 400 Vac

- S6 vi tri: 7

- 01 dong ho do dién ap

- Pong ho do Dién ap

- Pong hd do dong dién

- 01 Khoi dong tur

- Dién 4p cudn hut 220 Vac

- Dong dién:22 A

3. TAm pin niing lwong mit troi

- Khic CNC nét chi dan

- Kiéu hop module: hop nhua PVC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat ti€u chuan

* Thong so ki thuat:

Tam pin nang lugng mat troi

- Hiéu suat cao.

- Tiét kiém khong gian.

- 3 tam pin dugc lap trén gia co6 banh
xe di chuyén

- Cong suat: >400VA

- Loai: Don tinh thé

* Danh muc vat tu :

- 01 Hop module

- 01 Tam pin nang lyong mat troi

- 01 Khung gi4 d& tm pin

- 04 Banh xe
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4. Module dao tao nghich luvu khéng
hoa ludi

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bing nhuya ABS cach
dién

* Thong so ki thuat:

B6 nghich luu khong hoa ludi :

- Pién ap dau vao : 24 VDC

- Dién 4p dau ra : 220VAC/50 Hz

- Pau ra : Sin chuan

- Cong suét : 2000 W

- Co tich hgp quat tan nhiét

- Tu dong chuyén nguén khi mét dién

- Bao v¢ qua tai, ngan mach, qua nhiét,
thip 4p, bao vé dc quy

* Danh muc vat tu :

- 01 Hop module

- 01 B9 nghich luu khong hoa ludi

5. Module dao tao nghich luu hoa
lwdi ban tai

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va dg bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bing nhya ABS cach
dién

* Thong sb ki thuat:

B nghich luu hoa ludi bam tai :

- Hang : Sofar (hoac tuong duong)

- DBién ap dau vao tdi da : 550V

- Dién ap dau dau vao khdi dong : 70V

- Dong dién 4p dau vao toi da : 12A

- Cong suat dinh mirc : 3000W

- Dong dién dau ra danh dinh : 13A

- Bao v€ qua nhiét, chong ro ri dong,
bdo v¢€ qua &p, qua dong, cham dat

- Chlrc nang : hoa lu¢i bam tai

* Danh muc vat tu :

- 01 Hop module

- 01 B9 nghich luu hoa ludi bam tai

6. Module dao tao sac pin PWM

- Mit module bang compact hoic mica,
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dugc cat, khac trén may CNC dam bao
do sac nét, tham my va dg bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong s6 ki thuét:

B0 sac PWM :

- Dién 4p dau vao : 12/24VDC ( tu
nhén dang )

- Pién 4p dau vao t6i da : 50V

- Dong sac t6i da : 20A

- Tich hop cong sac USB 5VDC/2A

* Danh muc vat tu :

- 01 Hop module

- 01 B0 sac ac quy

7. Module dao tao sac pin MPPT

- Mit module bang compact hoic mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuat:

B6 sac MPPT :

- Ché d6 sac : 12/24VDC ( ty nhan
dang )

- Pién ap ic quy dau vao : 8 - 32VDC

- Dong dinh mirc : 40A

- DBién ap dau vao PV t6i da : 100VDC

* Danh muc vat tu :

- 01 Hop module

- 01 Bo sac ac quy MPPT

8. Module ic quy

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

Ac quy :

- Dién 4p dinh mac : 12VDC

- Dong dinh murc :60-100Ah

- Loai dc quy : nudc

* Danh muc vat tu :

- 01 Khung d& ic quy

-01 Ac quy

9. Module dén chiéu sang (3bo)

- Mat module béng compact hodc mica,
dugc cat, khac trén mady CNC dam bao
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do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuét:

Dén chicu sang :

- Pién 4p dau vao : 220VAC/50Hz

- Cong suét dén : 200W

* Danh muc vat tu :

- 01 Khung do den

- 01 Bén chiéu sang

10. Module dong hd do dién ap mét
pha

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop cac jack
cidm 4mm chong giat tiéu chudn EC

* Thong s0 ki thuat:

DPong ho do dién mot pha :

- Dién 4p hoat dong : 220VAC/50Hz

-Déido:0-516 VAC

- Hién thi : Led 7 thanh

- Bao vé mat trudce: IP65

* Danh muc vat tu :

- 01 Hop module

- 01 Pong ho do dién mot pha

11. Module dong hd do dong dién
mot pha

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va dg bén cao

- Trén mat panel da tich hop cac jack
cim 4mm chong giat tiéu chudn EC

* Thong sb ki thuét:

Béng ho do di€én mot pha :

- Dién 4p hoat dong : 220VAC/50Hz

- Dai cai dat hé s6 CT : 5 - 4000A

- Dai hién thi : 0 - 4960 A

- Hién thi : Led 7 thanh

- Bao v€ mat trudc: IP65

* Danh muc vat tu :

- 01 Hop module

- 01 Pong ho do dong dién mot pha

12. Module dong ho do dién ap mét
chiéu

- Mat module béng compact hodc mica,
dugc cat, khac trén mady CNC dam bao
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do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuét:

Pong ho do dién mdt chiéu :

- Dién 4p hoat dong : 220VAC/50Hz

- Daido : 0-1000VDC

- Hién thi : Led 7 thanh

* Danh muc vat tu :

- 01 Hop module

- 01 Pong ho do dién ap mot chiéu

13. Module dong ho do dong di¢n
mot chicu

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuat:

Pong ho do dién mdt chiéu :

- Dién 4p hoat dong : 220VAC/50Hz

- Daido : 0-100A DC

- Hién thi : Led 7 thanh

* Danh muc vat tu :

- 01 Hop module

- 01 Pong ho do dong dién mot chiéu

- 01 Dbién tr¢ shunt

14. Module cong to dién

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

Cong to dién :

- DBién ap dau vao : 220VAC/50Hz

- Hién thi : LCD

- Man hinh hién thi : U, I, P,kWh

-Dong tdida:5(80)A

- Cap chinh x4c : Class 1.0

* Danh muc vat tu :

- 01 Hop module

- 01 Cong to dién

15. Module béng dén soi dot

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao
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- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

Bong dén soi dt

- Loai bong dén : soi dbt

- Dién 4p hoat dong : 220VAC/50Hz

- Pau lap bong dén : E27

- Cong suat : > 40W

* Danh muc vat tu :

- 01 Hop module

- 03 Bong dén soi dot

- 03 PBui bong den

16. Module dfng co dién mot pha

- Pong co dién khong dong bo 1 pha

+ Cong suat: 0,75 Kw

+ Dién ap: 220 V

+ Khoi dong bang tu (tu khoi dong va
tu lam vi¢c)

+ Tan sb: 50 Hz

- Hop nbi day dua ra dang giac cam dé
thuan tién cho thuc hanh, thi nghiém

- Bong co dugc ga trén khung thép son
tinh dién

17. Module Bd tao 16i dién tir

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

- Thuc hién tao 16i truc tiép trén thiét
bi ma khéng can thdo d& thiét bi, co
cac cuc dau ra do kiém cho phép dé
dang 14y céc tin hiéu dé chan doan bao
gom:

- Sb lugng 16i doc lap : 4

- 01 bo mach dénh pan 4 16i

- Dién 4p st dung: 12V hoac 24V

- Ro le tao 16i 1a loai ro le nhd, c¢6 nut
gat béng tay chiu dugc dong dién dinh
muc 50A, c6 thé thao tac tao 16, x0a
1561 bang tay khi khong cép dién

- Man hinh mau TFT LCD 320x240
diém anh.

+ Dang nhap Password danh cho gido
vién

+ Tao 16i don hoic 15i t6 hop
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+ Céac 16i duoc chon chuyén sang mau
do

+ Reset 10i

+ Chon tét ca céac 13i

+ Thoat khoi ché d6 danh cho gido
vién

+ Pang nhdp Password danh cho hoc
vién

+ Do kiém, chan doan, xac dinh cac hu
hong

+ Stra 16i

+ Panh gia két qua stra 101 voi két qua
tao 101 cua gido vién

- Két ndi WiFL, BLE

- Bbong bd khong gidi han cac b tao
161 v&i nhau

* Danh muc vat tu :

- 01 Hop module

- 01 bo mach danh pan 4 16i

18. Phu Kkién

- 01 Tai liéu hudng dan sir dung

- Day cam M4

Mo hinh dién gio6

1. Ban thwe hanh

* Khung ban

- Kich thudc: 1300 x 600 x 750mm

+ Khung mo hinh st dung nhém dinh
hinh

- Hé thong banh xe bao gom 4 banh xe
c6 khoa

* Khung g4 lap module 2 tang

- Kich thudc: 1300 x 900 x 200 mm

+ Chat liéu: nhém dinh hinh 40 x 40
mm

* Mat ban

- Mit ban kich thudce: 1200 x 600 x 18
mm

- Mit ban bang gd cong nghiép, day 18
mm

* Tu dung dung cu

- Ta bang g cong nghiép, canh cira co
khoa

- T duoc lap dudi gam cia khung ban

- Sb ngan chira thiét bi: 02 ngan

- Cac ngin duge kéo ra vao dé dang
thong qua co cau ray va banh xe truot

2. Hop ngudn thuc hanh
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Hop ngudn cung cip ngudn dién xoay
chiéu 3 pha, 1 pha va dién 1 chiéu 24V
cho thuc hanh dién

* Vo hop nguon:

- Kich thude hop: 1220 x 200 mm

- Mt panel bang tim compact chuyén
dung cho mé6 hinh day nghé dugc lap
1én vé hdp ngudn

- Khic CNC nét chi dan

- Trén mat panel tich hop céac jack cam
4mm chong giat ti€u chuan EC

* Céc thiét bi chinh ctia hop nguon:

-01 CB 3 pha

- Dién 4p: 380 Vac

- Dong dién: 32 A

- 01 cong tac nguon 1 pha

- Dién 4p: 250 Vac

- Dong dién: 5 A

- 01 Switch ON/OFF

- Dién 4p: 250 Vac

- S6 tiép diém INO, INC

- 01 nat nhan khan

- Dién 4p: 250 Vac

- S6 tiép diém INO, INC

- 01 ngudn 24 VDC

- Dién ap: 24 Vdc

- Dong dién 10 A

- 04 Cau chi bao vé

- Cau chi 6ng phi 12

- 04 Bén bao ngudn

- Bén bdo phi 16

- Bién ap 220V

-01 6 cdm 01 pha

- Dién 4p: 220 Vac

- Loai 0 cam 2 chau

- 01 chuyén mach Vol 7 vj tri

- DBién ap: 400 Vac

- S6 vitri: 7

- 01 dong ho do dién ap

- 01 dong ho do dong dién

- 01 Khéi dong tir

- Bién ap cudn hut 220 Vac

- Dong dién:12 A

2. Tuabin gio:

- Hiéu suat cao.

- Tiét kiém khong gian.
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- Tong cong suat >= 250w.

- Pién ap dau ra: 12/24 (V).

3. Khung gia do:

- Tuabin gi6 duoc lap ddi dién quat mod
phéng gio.

- Kep pin: bulong, dinh, vit.

4. Quat mo phéng gio:

- Nguyén ly hoat dong: Quat hudng
truc.

- Sé canh quat: 4 canh.

- Chat liéu: Kim loai son tinh dién.

- Nguon dién ap: 220V, 380V.

- Coéng suit quat phu hop voi tuabin
gi0.

5. Vit tu diy, cap din dién:

- Day dan AC.

- Day dan DC.

- Ong rudt ga.

6. Cong to' 1 pha dién tir:

- Mit module khac nét chi dan bang
CNC.

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC.

7. Module dao tao nghich luru khéng
hoa luéi:

- Muc dich st dung: Chuyén d6i dién
ap DC sang AC 220V.

- Cong suit: 500W.

- Pién ap dau vao: 24VDC.

- Pién 4p dau ra: 220VAC +10%.

- Tan s dau ra: 50Hz +5%.

8. Module dao tao acquy

- Muyc dich sir dung: Ac quy dé cap
nguon dy phong voi dién ap, dung
lugng phu hgp dau vao inverter.

- Pac tinh ki thuat:

+ Dién ap: 12V.

+ Dung luong: >60Ah.

9. Module dao tao sac acquy:

- Hé thong dién ap: 12V / 24V nhan
dién ap ty dong.

- Dong danh dinh Max: 30A.

- Dong tai ra Max: 30A.

10. Aptomat 1 pha:

- Bao vé ngan mach 1 pha.

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC:
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+ 01 mat phip module hodc mica.

+ 01 aptomat 1 pha 10A.

11. Module ciu chi bao vé :

- Mit module khic nét chi dan bang
CNC.

- Kiéu hop module: thép son tinh dién.

- Trén mat panel da tich hop céac jack
cam 4mm chong giat ti€éu chuan EC.

- Danh muc thiét bi:

+ 01 mat phip module hodc mica.

+ 03 cau chi va vo cau chi Ong.

12. Module dong hd do volt AC va
Ampe AC:

- Mit module khac nét chi dan bang
CNC.

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC.

- Danh muc thiét bi:

+ 01 mat phip module hodc mica.

+ 01 dong ho ampe xoay chiéu.

+ 01 déng hd Von xoay chiéu.

13. Module tai ( tai bong den):

- Str dung loai dén soi dbt 60W.

- Pién 4p cap 200-240VAC.

- Thiét bi ¢6 trén module:

+ 01 mat phip module hodc mica.

+ 03 b deén soi dbt.

+ 01 bo giac cam chong giat 4mm.

14. Module dao tao danh pan cac
thiét bi thuc hanh

- Lam bang tim compact chuyén dung
cho mo6 hinh day nghé

- Khic CNC nét chi dan

- Kiéu hop module: hop nhya PVC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat ti€u chuan

* Thong sb ki thuat:

- Thuc hién tao 16i truc tiép trén thiét
bi ma khong can thao d& thiét bi, co
cac cuc dau ra do kiém cho phép dé
dang ldy cac tin hi¢u dé chan doan bao
gom:

- S6 luong 16i doc lap : 4

- 01 bo mach danh pan 4 16i

- Dién ap st dung: 12V hodc 24V

- Ro ]e tao 16i 1a loai ro le nhé, c6 nit
gat bang tay chiu dugc dong dién dinh
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muc 50A, c6 thé thao tac tao 16, x0a
101 bang tay khi khong cap dién

- Man hinh mau TFT LCD 320 x 240
diém anh.

+ Pang nhap Password danh cho gido
vién

+ Tao 16i don hoic 16i t0 hop

+ Céc 16i duoc chon chuyén sang mau
do

+ Reset 10i

+ Chon tat ca céac 13i

+ Thoat khoi ché d6 danh cho gido
vién

+ DPang nhap Password danh cho hoc
vién

+ Do kiém, chan doan, xac dinh cac hu
hong

+ Sira 16i

+ Panh gia két qua stra 101 voi két qua
tao 101 cua gido vién

- Két n6i WiFIL, BLE

- bong bd khong gidi han cac b tao
161 v&i nhau

* Danh muc vat tu :

- 01 Hop module

- 01 bo mach dénh pan 4 16i

15. Phu kién va tai liéu thuc hanh

- Dy jack cam an toan

- Tai liéu thuc hanh

IV

Phong thuc hanh Tu dong héa

M6 hinh 16 nhiét

1. Ban thwe hanh

* Khung ban

- Kich thudc: 1300 x 600 x 750 mm

+ Khung mo hinh st dung nhom dinh
hinh

- Hé thong banh xe bao gom 4 banh xe
c6 khoa

*Khung g4 lap module 2 tang

- Kich thuéce: 1300 x 900 x 200 mm

+ Chat liéu: nhém dinh hinh 40 x 40
mm

* Mat ban

- Mat ban kich thude: 1300 x 600 x 18
mm

- Mit ban bang gb cong nghiép day 18
mm
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* Tu dung dung cu

- Ta bang gb cong nghiép canh ctra cd
khoa

- T dugc lap dudi gdm cia khung ban

- Sb ngan chira thiét bi: 02 ngin

- Cac ngin duge kéo ra vao dé dang
thong qua co cau ray va banh xe truot

2. Hop ngudn thue hanh

Hop nguén cung cap ngudn dién xoay
chiéu 3 pha, 1 pha va dién 1 chiéu 24V
cho thuc hanh dién

* V6 hop ngudn:

- Kich thude hop: 1220 x 200 mm

- Vo hop nguon lam bang thép, gap
dinh hinh va son tinh dién.

- Mit panel bang tam compact chuyén
dung cho mo6 hinh day nghé dugc lap
1én vo hdp nguon

- Khic CNC nét chi dan

- Trén mat panel tich hop céac jack cam
4mm chong giat ti€u chuan EC

* Céc thiét bi chinh ctia hop nguon:

-01 CB 3 pha

- Dién 4p: 380 Vac

- Dong dién: 32 A

- 01 cong tac nguon 1 pha

- Dién 4p: 250 Vac

- Dong dién: 5 A

- 01 Switch ON/OFF

- Dién 4p: 250 Vac

- S tiép diém INO, INC

- 01 ntt nhan khén

- Dién 4p: 250 Vac

- 86 tiép diém INO, INC

- 01 nguon 24 VDC

- Dién 4p: 24 Vdc

- Dong dién 10 A

- 04 Cau chi bao vé

- Cau chi 6ng phi 12

- 04 Pén bao nguon

- Bén bao phi 16

- Dién 4p 220V

-01 6 cim 01 pha

- Dién ap: 220 Vac

- Loai 0 cam 2 chau

- 01 chuyén mach Vol 7 vi tri
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- DBién ap: 400 Vac

- S6 vi tri: 7

- 01 dong ho do dién ap

- 01 dong ho do dong dién

- 01 Khéi dong tir

- Bién ap cudn hut 220 Vac

- Dong dién:22 A

3. Module PLC S7-1200

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

-Bo 13p trinh Siemens PLC S7-1200
1214 DC/DC/DC: 6ES7214-1AG40-
0XBO

+ Nguodn dau vio : 24VDC

+Pau vao : 14 digital input

+Pau ra : 10 digital output

+ Pau vao sb : 2 analog input

* Danh muc vat tu chinh :

- 01 Hop module

- 01 PLC s7-1200 Siemens

4. Module nguén 24VDC

- Mit module bang compact hoic mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong s0 ki thuét:

Nguon t6 ong 24VDC :

- Ngudn dau vao : 220VAC/50Hz

- Pién ap dau ra : 24VDC

- Dong dién t6i da : 5A

* Danh muc vat tu chinh :

- 01 Hop module

- 01 Ngudn mot chiéu 24VDC

5. Module relay trung gian

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuét:

Relay trung gian :

- DBién ap cudn hut : 24VDC
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-Sb chan: 8

- S6 cap tiép dién NC, NO : 2

* Danh muc vat tu chinh :

- 01 Hop module

- 04 Relay trung gian 24VDC

6. Module aptomat

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4 mm chong giat tiéu chuan EC

* Thong so ki thuat:

Aptomat mot pha :

- Dong chiu dung : 32A

- Loai : MCB

-Sécuc:?2

* Danh muc vat tu chinh :

- 01 Hop module

- 01 Aptomat mot pha

7. Module dong hd nhiét do

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

Dé)ng ho nhiét d6 :

- Hang : Autonics (hoac tuong duong)

- Model : TK4L

- Dién 4p hoat dong : 220VAC

- Phuong phap hién thi : LED 7 doan 4
sO

- Phuong thirc diéu khicn : Dicu khién
ON / OFF, P, P1, PD, diéu khién PID

- Loai ngd vao : Thermocouple:
K(CA), JIC), E(CR), T(CC), B(PR),
R(PR), S(PR), N(NN), C(TT), G(TT),
L(IC), U(CC), Platinel II

- RTD: DPt100€2, DPt50€2, JPt100€2,
Cul00Q, Cu509, Nikel 120Q

- Analog: 0-100mV, 0-5V, 1-5V, 0-
10V 0-20mA, 4-20mA

Chu ky lay mau : 50ms

- Ngb ra diéu khién 1 : Dong dién
(DCO / 4-20mA) hoac SSR (11VDC)
[ON / OFF]

- Ngd ra tily chon : Canh bao 1, Truyén
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thong RS485

- Cau trac bao vé : IP65(bang dicu
khién phia trudce)

* Danh muc vat tu chinh :

- 01 Hop module

- 01 Pong ho nhiét 4o

8. Module 10 nhiét

- Mit module bang compact hoic mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuat:

Tu 10 nhiét :

- Kich thuéc : 250 x 250 mm

Bong den gia nhiét:

- Dién 4p hoat dong : 220VAC

- Cong suét : 200 - 500 W

Quat lam mat :

- Dién 4p hoat dong : 220VAC

- Kich thuéce : 120 x 120 mm

Cam bién nhiét do :

- Loai cam bién : can K

- Khodng nhiét d6 do : 0 - 800 do C

- Bau do chong nudce

* Danh muc vat tu chinh :

- 01 Hop module

~01 T 16 nhiét

- 01 deén gia nhiét

- 01 Quat lam mat

- 01 Cam bién nhiét do

9. Module niit nhin

- Mat module béng compact hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

Nt nhén :

- Dién 4p tai Max : 660 V

- Dong dién tai Max : SA

- Loai : LA38

- Kich thudce : D22

* Danh muc vat tu :

- 01 Hop module

- 02 Nt 4n nha
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- 02 N1t an giir

10. Module dén bao

- Mit module bang compact hoic mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong s0 ki thuét:

Peén bao :

- Loai: D22

- Mau sac : bé

* Danh muc vat tu :

- 01 Hop module

- 03 bén bao

11. Module dong ho do dién dp mjt
chiéu

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong so ki thuat:

DPong ho do dién ap :

-Daido :0-50VDC

- Kiéu hién thi : chi thi kim

* Danh muc vat tu :

- 01 Hop module

- 01 Bong ho do dién ap

12. Module relay ban din

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

* Thong sb ki thuat:

Relay ban dan :

- Loai : SSR

- Dién 4p déng relay : 3 - 32VDC

- Dong dinh muc : 25A

* Danh muc vat tu :

- 01 Hop module

- 01 Relay ban dan

13. Module b tao 16i dién tir

- Lam bang tim compact chuyén dung
cho mo hinh day nghé

- Khic CNC nét chi dan

- Trén mat panel da tich hop céc jack
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cam 4mm chong giat tiéu chuan

* Thong s0 ki thuét:

- Thuc hién tao 10i truc tiép trén thiét
bi ma khoéng can thdo d& thiét bi, co
cac cuc dau ra do kiém cho phép dé
dang 14y céc tin hiéu dé chan doan bao
gom:

- Sb lwong 16i doc lap : 4

- 01 bo mach danh pan 4 16i

- Dién 4p st dung: 12V hodc 24V

- Ro le tao 16i 1a loai ro le nhd, c¢6 nut
gat bang tay chiu duoc dong dién dinh
muc 50A, c6 thé thao tac tao 13i, xba
156i bang tay khi khong cép dién

- Man hinh mau TFT LCD 320x240
diém anh.

+ Pang nhap Password danh cho gido
vién

+ Tao 16i don hoic 16i t6 hop

+ Céac 16i duoc chon chuyén sang mau
do

+ Reset 16i

+ Chon tat ca cac 13i

+ Thoat khoi ché d6 danh cho gido
vién

+ Pang nhdp Password danh cho hoc
vién

+ Do kiém, chan doan, xac dinh cac hu
hong

+ Stra 16i

+ Dénh gia két qua stra 161 voi két qua
tao 101 cua gido vién

- Két ndi WiFL, BLE

- Déng bo khong gidi han cac bd tao
161 v&i nhau

* Danh muc vat tu :

- 01 Hop module

- 01 bo mach danh pan 4 16i

14. Phu Kkién va tai li€éu thuc hanh

- Day jack cam an toan

- Tai liéu thuc hanh

Kit thwe hanh vi diéu khién

A. Chu hinh b thyc hanh vi diéu
khién

- Chat liéu bé mat module: Board 2
16p, mau xanh

- Kiéu in hinh chi dan trén board mach




175

mau trang in phun

- Chu thich cac khoi chuc nang bang
tieng Viét

- Vali lam bang khung nhém, c6 khoa
cai va quai xach

- Kich thuéc vali: 450 x 320 mm

- Khoi nguon cap ngd vao:

+ Dién 4p ngo vao: 220VAC/50Hz

+ Bdo v¢ qua dong va qua tai

+ Pén bao chi thi ngd vao lién cong tac
va cau chi khoi

+ Pau cam, cong tac duge dut thanh 1
khoi duy nhat

- Toan b linh kién dién tor dugc tich
hop trén bo mach in, bo dugc san xuat
theo ti€u chuan cong nghiép

- Linh kién dién tr dugc tich hop noi
trén mach in dé hoc vién c6 thé quan
sat hinh dang va thong so cua linh kién.

- So d6 nguyén 1y cua mach duoc in
phim trén bé mat bo mach, hoc vién co
thé vira thuc hanh vira hoc 1y thuyét.

- Nguodn dién sir dung 220V- 50Hz

- Cong tac ngat nguon 5A

- Cau chi bao v¢ ngan mach

- Bién ap chuyén ngudn

- Day cam ngudn

- Day cam thuc hanh

B. Panel thwc hanh tich hgp trén
mach in bao gom:

- Khdi CPU - Chip vi xtr 1y 8 bit ho
PIC microchip

- Khoi cong tac dau vao

- Khoi cong ndi ti€p

- Khdi A/D

- Khéi D/A

- Khoi dong co dién 1 chiéu

- Khoi dong co budc

- Khdi dén LED

- Khdi ma tran LED

- Kh6i man hinh tinh thé long

- Khoi cam bién nhiét do va hé thong
gia nhiét

- Khéi role

C. Noi dung thue hanh:

- Tim hiéu phan ctng ho vi diéu khién
PIC
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- Tim hiéu phan mém 1p trinh, cac nap
chuong trinh

- Lap trinh bai todn don gidn

- Lap trinh v6i dau vao so

- Lap trinh bai toan voi dau raro le

- Lap trinh bai toan diéu khién dong co
1 chiéu

- Lap trinh bai toan diéu khién Led don

- Lap trinh bai toan diéu khién Led 7
doan

- Lap trinh bai toan diéu khién ma tran
Led

- Lap trinh bai toan diéu khién LCD

- Lap trinh bai toan diéu khién AD/DA

- Lap trinh bai toan diéu khién dong co
budc

- Lap trinh bai toan diéu khién nhiét do

- Lap trinh bai toan giao tiép v4i may
tinh

D. Phu Kkién

- Tai liéu huéng dan lap trinh

- Tai liéu cac bai thuc hanh

Mo hinh canh tay Robot

sk

Khung mé6 hinh thwe hanh

- Kich thudéce gD x R x C): 1400 x 800 x
750 mm, chat li¢u khung nhom dinh
hinh

- Mit ban lam bang cac thanh nhom
dinh hinh dam bao d0 chac chan va
tham my.

Cic thiét bi chinh:

1. Modul canh tay robot cong
nghiép 4 truc

- Pugc ciu tao tir cac tim hop kim
nhom , tat ca cac khép duogc thiét ké
v6i vong bi thu nhé dam bdo tinh linh
hoat va chinh xac cao.

- Canh tay hoat dong lap lai voi do
chinh xéc, dugc trang bi dong co budce
va hdp banh rang hanh tinh ty 1¢ gidam
1:10, dién &p hoat dong DCI2V 5A.

2 Module dao tao

- Khdi CPU

+ Loai CPU: 1214C DC/DC/DC

+ Nguon cap: 20.4 - 28.8 VDC

+ SO dau vaofra sb6: 14DI/10DO
(Transistor)
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+ S dau vao twong tu : 2AL dai dién
ap 0-10V

+ Cong giao tiép: Profinet, co thé diéu
khién

3. Modul drive diéu Khién

- 01 mat phip hoac mica

- 01 hop nhua

- 03 bo drive diéu khién dong co

+ Pién 4p cap cho dong co: 9-42VDC

+ Dién 4p diéu khién: 3-24V DC

+ Dién ap diéu khién bam xung, dao
chiéu, enable: SVDC

+ Dong ra trong pham vi cai dat: 0.5-
3.5A (4A dinh)

4. Thap chira phoi

- Lam bang 6ng mica tron suot

5. Xy lanh day phéi

- Xy lanh kép 2 dong

- Puong kinh can: 10mm

- Chiéu dai hanh trinh: 70 mm

- Ap suat hoat dong: 0,1-1 MPA

- Van tdc: 30-500 mm/s

- Luu chét: khi

- Loai ¢6 tur tinh

6. Cam bién trén than xy lanh

- Ki€u cdm bién ludi ga

- Dién 4p st dung: 24 Vdc

- C6 dén led hién thi trang thai

7. T6 hop van khi nén

- B€ van khi nén

+ Pau vao khi: 1

+ Vi tri lap van khi nén:

- Van khi nén 5/2

+ Dién 4p su dung: 24 Vdc

+ Co den led hién thi trang thai

+ 86 cura khi: 5

+ S vi tri: 2

+ Pau ndi day khi: 4

8. Pong co kéo bang tai

- Bong co dién 1 chiéu

- C6 gan bd gidm toc

- Dién 4p hoat dong: 24 Vdc

9. Day bang tai

- Day PVC mau xanh

10. Phu kién thwe hanh

- B§ day cam két n6i cac module
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- Cap profinet

11. BO man hinh

- Cai dat diéu khién giam sat vao ra va
diéu khién co cau chap hanh

- Ngué)n hoat dong 24V

- O cam Enthernet

Dung dé diéu khién va van hanh bang
tai va canh tay robot

12. Khdi nguén cép

- 01 Aptomat 1 pha 16A

- 01 Ngudn 1 chiéu 24VDC 5A

- Nut nhén start, stop

- Nut nhan cac ché do van hanh

13. B9 tai liéu ky thuat

- Tai liéu hudng din str dung thiét bi

* Phan mém c6 ban quyén, thoi han st
dung phan mém: vinh vién

Chirc nang m6 phdéng tram canh tay
Robot

Noi dung phan mém digital twin canh
tay Robot :

A. Mo phong 3D digital twin:

* Pac diem:

- Boi tugng mo phong 4o 3D hoan toan
duogc xay dung lai tr moé hinh thyuc té
da cung cap kem theo.

- Céac thiét bj chi tiét dugc sir dung
trong moé hinh that va mé hinh 4o 3D la
giéng hét nhau vi du nhu: PLC, bién
tan, thiét bi dong cit, bao vé, thiét bi
khi nén....

* Churc nang:

1. Phan mém md phong md hinh thiét
bi 40 3D trén may tinh hoat dong song
song v&1 mo hinh that

- Lap trinh PLC that diéu khién bing
tai van chuyén sadn pham trén tram that
va 4o hoat dong song song

- Lép trinh PLC that dicu khién hé
thong cap phoéi tu dong trén tram that
va 4o hoat dong song song

- Lap trinh PLC that diéu khién phan
loai san pham bang camera trén tram
that va do hoat dong song song

- Phan mém c6 thé diéu khién 2 chiéu
That - Ao

+ Piéu khién trén mo hinh thyuc té: Mo
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hinh 4o va That c6 thé hoat dong song
song bang cach diéu khién thong qua
cac nut nhan, cong tic diéu khién hay
cac phim mém trén HMI & trén md
hinh thyc té

+ Piéu khién trén mé hinh a0 3D: Mo
hinh 40 va That c6 thé hoat dong song
song bang cach diéu khién thong qua
cac nut nhin, cong tic didu khién hay
cac phim mém trén HMI & trén md
hinh 40 3D

2. Phan mém cho ghép cac thiét bi Thét
lap trinh diéu khién dugc cac thict bi
ao 3D

- Lap trinh PLC that diéu khién bing
tai van chuyén san pham trén tram ao
3D

- Lap trinh PLC that diéu khién hé
thong cap phoi tu dong trén tram do 3D

- Lap trinh PLC that diéu khién trén
tram 4o 3D

3. Phan mém cho phép cac thiét bi Ao
3D lap trinh diéu khién dugc céc thiét
bi 40 3D

- M6 phong lap trinh PLC ao diéu
khién bing tai van chuyén san pham
trén tram do 3D

- M6 phong lap trinh PLC do dicu
khién hé thong cap phdi tu dong trén
tram 4o 3D

- Mo phong lap trinh PLC ao diéu
khién hé thong can tay robot trén tram
ao 3D

- Mb phong diéu khién hoat dong ciia
tram do 3D thong qua toan bd cac nut
nhén, cong tac dicu khién, HMI, MCB,
RCCB... trong tram do

B. M6 phong cau tao va nguyén 1y hoat
dong 3D:

* Pac Piém: Phan mém mo phong cac
bai giang céu tao, ‘nguyén ly hoat dong
clia toan bo hé thdng trong khong gian
3 chiéu tuong tng véi thuc té.

* Cac chirc ning chinh cua phan mém:

- Tong quan: Gidi thiéu chuc ning,
nhiém vy, nguyén ly lam viéc ctia hé
thong trong mdi truong 3D giong hét
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mé hinh thue té.

- Nguyén ly hoat dong hé thong: Mo
phong nguyén ly hoat dong cua hé
thong trong méi truong 3D, md phong
nguyén 1y hoat dong hé thong dién didu
khién gian trai song song véi mo hinh
hoat dong thuc té.

- Cau tao hé thong: M6 phong cau tao
dﬁy da cac bd phan cua hé théng,
nguoi ding c6 thé xem hé thng & cac
view nguyén dang, cit bd, xuyén thu,
phan di dé co thé nghién ciru vé ciu
tao chi tiét cua hé théng.

- Céc thiét bi chinh: M6 phong cau tao
3D, nguyén 1y hoat dong chi tiét cac
khi cu dién, trang bi dién, khi nén lap
dat trong hé thong bang cic view
nguyén dang, cit bo, xuyén thiu, phén
rd giup hoc sinh dé dang quan sat cau
tao, nguyén 1y sdu bén trong. Cac thiét
bi chinh dugc md phdng cAu tao va
nguyén 1y 3D trén mo hinh nhu sau:

+ Thiét bi dong ngat va bao vé: MCB,
MCCB, RCCB

+ Thiét bi contactor va role nhiét bao
Ve

+ Pdng co dién: Pong co DC, 3 pha

+ Tai béng den: Pen soi dot, den
huynh quang

+ Cong tac, Nut an, Pén bao

+ Switch chuyén mach

+ Cac loai van khi nén st dung trong
hé thong

+ Céc xi lanh khi nén stir dung trong h¢
thong

+ May nén khi, b loc khi

- Tu dong giang day: Phan mém co
chirc ning ty dong chuyén cac canh
cAu tao, nguyén ly hoat dong 3D, va tu
dong doc ndi dung phan tich an khdép
v6i cac hinh anh 3D dang trinh chiéu.

- Noi dung bai giang: Phan mém co
bang ndi dung bai giang tuong ing voi
tung view c4u tao, nguyén 1y hé thong,
thiét bi mo phong. Noi dung bai giang
phan tich cdu tao, nguyén 1y két hop
vGoi cac view 3D tao nén bai gidng 3d
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hoan chinh

- Am thanh: Phan mém co 1ong céc
doan am thanh phu hop véi céc trang
thai hoat dong cua h¢ thong hay cac
doan nhac nén giup phan mém dao tao
truc qua sinh dong hon

- Ty dong xoay: Khi kich hoat chuc
nang nay phan mém cho phép céac view
ctia mo hinh 3D ty dong quay dé hoc
sinh quan sat dé dang xem cac hudng,
cac goc ciu tao, nguyén 1y cua cac thiét
bi, hé thong

- VR: Churc nang mé rong cho phép
md hinh két néi véi kinh thyc € ao dé
hoc cdu tao nguyén 1y 3D trén phan
mém

C. Mo phong thao lap hé thong 3D:

- M6 phong quy trinh thdo, ‘lép hé
thong 4o trong khong gian 3 chiéu

- M6 phong timg budc thuc hién ky
nang lap rap cac bo phan cau thanh cua
hé thong

-,M6 phér}g cac cong cu phuc vu théo
lap hé thong nhu: Tua vit, Kim, Co
lé....

- Hg thong danh gia két qua thuc hién,
cham diém k¥ nang tu dong trong qua
trinh thuc hanh.

- Quy trinh m6 phong thao lap cac thiét
bi chinh sau:

+ M6 phong thao lip hé théngqco khi
tram thuc hanh phan loai san pham

+ Mo phong thao lap hé thong bang tai
chuyén sdn pham trén tram

+ M6 phong thao lap cum xi lanh khi
nén trén tram

+ Mo phong thao lip cum camera trén
tram

+ M6 phong thao lip cum cam bién
trén tram

+ M6 phong thao lip cum cap phéi tu
dong trén tram

+ M6 phong lap rap hé thdng cap khi
cho h¢ thong: May nén khi, b loc khi,
day khi.

D. M6 phong hu hong, chin doan va
sua chira 3d
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- M6 phéng hiét} tuong hu héng cia hé
thong trén hé thong do:

+ L6i hong thiét bi cap nguon

+ Ldi hong thiét bi dong cit Aptomat

+ L3i hong thiét bi bao vé

+ Lo6i hong thiét bi diéu khién, tin hi¢u

+ L6i hong thiét bi day dan

+ Lo6i hong thiét bi tai dong co bang tai

- M6 phéng tung budc thuc hién ky
nang kiém tra, chan doan, stra chira 161
hé thong

+ Mo phong quy trinh kiém tra, stra
chtra cac thiét bi cap nguon

+ Mo phong quy trinh kiém tra, sta
chira cac thiét bi dong cat, bdo v¢

+ Mo phong quy trinh kiém tra, sta
chtra cac thiet bi diéu khién, tin hiéu

+ M6 phong quy trinh kiém tra, sta
chtra cac day dan dién bi dut

+ Mo phong quy trinh kiém tra, sta
chira dong co bang tai

- Hé thong danh gia két qua thyc hién,
cham diém k¥ nang tu dong trong qua
trinh thuc hanh.

- M6 phong céac cong cu chan doan sua
chtra 101 hé thong nhu: Pong ho van
nang...

E. Phan mém gidm sat va danh 161 :

- Phan mém véi day du chire nang thuc
hién giam sat — di€u khién — van hanh
hé thong tao 101

- Hé thong tao 16i toi thiéu 12 131 don
cho hé thong va t6 hop cac 161 kép tur
cac 101 don da tao:

- Chtrc nang phan mém:

+ Hoc tap: Hoc sinh khong can ding
nhép vao tai khoan, hé thdng hién thi
san thong tin cac 18i giup hoc sinh hiéu
biét vé cac hién tuong 151 say ra.

+ Thuc hanh: Hoc sinh dang nhip vao
tai khoan ctia minh. Hé thong 16i da an
thong tin 16i, hoc sinh tao 16i tu dong
va khong biét ddy 1a 156i gi, hoc sinh
phai thuc hanh do dac céc chan tin hi¢u
dé tim ra 15i cia hé théng sau d6 sta
chira trén phan mém.

+ Kiém tra: Giao vién dang nhdp vao
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tai khoan ctia minh sau d6 tao 15i trén
phan mém va sau d6 dang xuat tai
khoan. Hoc sinh dang nhdp vao tai
khoan ctia minh dé tién hanh sira chira,
hé thong s& chim diém thong qua thoi
gian thuc hanh cta hoc sinh.

Thuc hién ho tro cong tac giang day:

- Phan mém c6 thu vién vé cau tao, ky
hiéu, hinh anh 3D cua cac phﬁn t
dién, dién ta, khi nén, PLC, cam bién
va mot sd thiét bi thong dung trong
cong nghiép;

- Tt ca ky hiéu cac linh kién, thiét bi
dién, mach dién déu tuan thu ti€u
chuan IEC hoac DIN

- Phan mém c6 chirc ning tao cac ban
v& va md phong nguyén ly cua so do
mach dién, dién t, khi nén, thay luc,
PLC..

- Chc bai giang, bai tdp ung dung vé
cau tao, chirc nang hoat dong cua céc
phan tur dién, dién tir, khi nén, PLC ...

- Céc ban v&, so d6 mach, bai tap mau
cho cac k¥ nang phan tich nguyén ly
hoat dong va thyc hanh dau no;, ...

- Cac mach mau, bai tap mau, mo hinh
mod phong vé céc tram ty dong hoa;

- Thyc hién m6 phéng nguyén ly lam
vi€c cua cac tram ty dong hoa;

- Thuc hién huin luyén cac k¥ ning vé
lap trinh cho cac tram thuc tién nham
muc dich ngudi hoc co thé thanh thao
cac k§ ning vé tinh toan, lip dit, ddu
ndi, 1ap trinh;

- Thuc hién cic ky ning sb (tinh toan,
lua chon thiét bi, 1ip rdp mach, do
luong, van hanh, xu 1y 16i...) cho cac
bai thuc hanh;

- Giam sat, kiém tra, canh bao duoc
cac 101 sai trong qua trinh thuc hién cac
k¥ ning so;

- Thu vién cac mach, mo hinh mau va
thuc hanh cac k¥ nang trén nén tang
sO:

+ Chuong trinh mé phong dau ndi cac
tram;

+ M0 hinh canh tay Robot khi nén;
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+ Mo phong canh tay Robot khi nén
vOi h¢ thong xi lanh trugt va xi lanh
gap vat,

+ MO0 hinh bang tai voi dong co 3 pha
va khi nén day vat

+ MO hinh tram lip rép san phdm

+ MO ta hé théng bang tai bang

+ MO hinh tram xu ly gla cong

+ Mo ta h¢ thong kiém tra san pham
bang cam bién trén day chuyén

+ M6 hinh Tram phan phdi vat gia
cong

- Cac mach mau, md phong nguyén Iy
hoat dong va k¥ nang thuc hanh céc
bai tap vé mach dién, khi cu dién, trang
bi dién:

- Nhén dang, phan tich nguyén ly hoat
dong cac loai khi cy dién dong cat, bao
vé, diéu khién...bao gom: nut an,
chuyen mach, Switch Cam, ciu dao,
dao cach ly, may cat dién, aptomat, ro
le dién, ro le nhiét, cau chi, bio vé
chdng ro, bién 4p do luong, contactor,
khéi dong tu, ro le trung gian, ro le
thoi gian.

- Xac dinh y nghia thong s6 cac loai
khi cu dién dong cat bao vé, diéu
khién...bao gom: nut an, chuyen mach,
Switch Cam, cau dao, dao cach ly, may
cat dién, aptomat, ro le dién, ro le
nhiét, ciu chi, bao vé chéng 10, bién ap
do luong, contactor, khoi dong tir, ro le
trung gian, ro le thoi gian,...

Tinh chon thong s6 thiét bi khi cu dién
dong cat, bao vé, diéu khién... phu hop
tuong trng vdi cac yéu cau bai toan;

Mach dicu khién dong co KPB 3P
quay 1 chiéu sur dung contactor;

- Mach diéu khién dao chiéu PC KPB
3P sir dung contactor;

- Mach diéu khién ddi ndi sao/tam giac
DC KDB 3P sir dung contactor ghép 3;

- Mach diéu khién déng cit tu bu vao
luéi dién sir dung contactor bu tu
Schneider..

- Mach diéu khién chiéu sang sir dung
Aptomat 1 pha 1 cuc;
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- Mach diéu khién dong co may bom
st dung Aptomat 1 pha 2 cyc;

- Mach Aptomat bao vé dao chiéu quay
gian tiép dong co KDB 3 pha;

- Mach bao vé ngan mach qua tai magh
khéi dong dong co 1 pha st dung cau
chi HG, Schneider, Siemens..

- Mach bao vé ngén mach qua tai mach
khéi dong dong co 3 pha st dung cau
chi HG, Schneider, Siemens..

- Mach dong cit bao vé bong dén sir
dung cau dao 1 pha 2 cyc;

- Mach doi ‘ngué)n va bao v€ bong dén
st dung cau dao ddo chiéu 1 pha
Vinakip;

- Mach dong cit bao vé dong co dung
cau dao 3 pha 3 cuc;

- Mach dong cat dao chiéu‘d(}ng dong
co 3 pha KPB st dung cau dao dao
chicu 3 pha 3 cuc;

- Mach d6i ngudn cap va bao vé dong
co 3 pha KPB st dung cau dao do
chiéu 3 pha 3 cuc;

- Mach diéu khién chiéu sang sir dung
cong tac 2 cuc;

- Mach diéu khién dén ciu thang sir
dung cong tac 3 cuc;

- Mach diéu kién dao chiéu dong co
KDB 3P bang ntt an;

- Mach di}éu kién de}o chiéu dong co
KDB 3P bang cong tac hanh trinh;

- Mach diéu khién chiéu sang sir dung
ro le dién tir

- Cach ly mach diéu khién va mach
dong luc ddo chiéu dong co 3 pha
thong qua ro le dién tu;

- Mach dao chiéu dong co 1 chiéu bang
ro le dién tur;

- Mach })éo v€ qua tai dong co 3 pha
khong dong bd sur dung ro le nhiét;

- Mach diéu khién chiéu sang do thi
theo nguyén tac thoi gian st dung ro le
thoi gian;

- Mach diéu khién doi ndi sao - tam
giac theo nguyén tac thoi gian s dung
ro le thoi gian;

- Mach diéu khién dong co tuan tu theo
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nguyén tic thoi gian st dung ro le thoi
gian;

- Mach bao vé mat pha sut &p str dung
ro le bdo vé pha;

- Mach bdo vé quéa dong st dung ro le
bao vé dong dién;

- Mach bao v€ qua ap str dung ro le bao
vé dién ap;

- Mach dong cit bao vé dong co 3 pha
st dung by Manual Motor Starter;

- Mach bao vé chéng giat, chéng ro hé
thong dién dung RCCB;

- Magh khoi d(f)ng truc ,tiép st dung bo
chuyén mach khong ché ON/OFF;

- Mach khéi dong sao - tam giac su
dung bd chuyén mach khong ché sao -
tam giac;

- Mach khéi dong déo chi€u sao - tam
giac st dung bo chuyén mach khong
ché ddo chi€u sao - tam giac;

- Pau no61 mach diéu khién Dong co
dién mot chiéu;

- Pau noi mach diéu khién Pong co
dién xoay chiéu 1 pha;

- Pau ndi mach diéu khién Pong co
dién khong ddng bo 3 pha 3 cyc;

- Pau ndi mach diéu khién Pong co
dién khong dong bd 3 pha 6 cuc;

- Pau no61 mach diéu khién Dong co
dién dong bg;

- Pau ndi mach diéu khién May bién
ap 1 pha, 3 pha;

- Khoi dong tryc tiép dong co dién mot
chiéu;

- Khéi dong va ddo chiéu tryc ti€p
dong co dién mdt chiéu;

- Khoi dong dong co dién mot chiéu
qua 2 cap dién tro phu trong mach
phan g theo nguyén tic thoi gian;

- Khéi dong dong co dién mot chiéu
qua 2 cap dién ap trong mach phén tng
theo nguyén tac thoi gian;

- Khéi dong dong co dién mot chiéu
qua 2 cap dién tré phu trong mach
phan tng theo nguyén tac dong dién;

- Hdm dong ndng dong co dién mdt
chiéu theo nguyén tac thoi gian;
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- Hdm dong ndng dong co dién mdt
chiéu theo nguyén tac dong dién;

- Khoi dong tryc tiép dong co khong
dong bd 1 pha c6 bdo vé qua tai;

- bao chiéu truc tiép dong co khong
dong bo 1 pha;

- Khoi dong tryc tiép dong co khong
dong bo 3 pha str dung khoi dong tir
don;

- Piéu khiép dao chiéu truc tiép dong
co khong dong bd 3 pha st dung khoi
dong tu kép;

- Han ché dong dién khoi dong dong
co khong dong bo 3 pha bang cach d6i
ndi diy quin starter tir sao sang tam
gi4c theo nguyén tic thoi gian;

- Han ché dong dién khoi dong dong
co khong dong bo ba pha bang cudn
khang theo nguyén tac thoi gian;

- Han ché dong dién khoi dong dong
co khong ddng bd ba pha qua hai cip
dién ap cip vao starter dong co theo
nguyén tic thoi gian;

- Cac bai tap vé do luong dién

- Nhén biét cc co ciu do thong dung,
cac ky hiéu nguyén ly céc thiét bi, dai
lugng dién va khong dién;

- Cac mach mau, hinh mau, bai tap moé
phong vé do va doc tri sO cau cac dai
lwong: dong dién, dién ap, cong suat,
dién trd, di€n dung, dién cadm, tan so0 ...

- M6 phong nguyén ly hoat dong cua
cac co cdu do trén hinh anh nhu: Co
cAu do tir dién, Co cau do dién tr, Co
cu do dién dong, Co ciu do cam ung,
Céc dai luong dién co ban, Déng ho do
dién tro cach dién, tiép dia, Ampe kim,
OSC, St dung Dao dong ky
(oscilloscope);

5. Bo thu vién linh kién va thiét bi
dang 2D - 3D st dung thyc hanh va mé
phong nguyén ly hoat dong cac mach
dién trong lap trinh PLC bao gdm:

- Cac loai cam bién thong dung: cam
bién nhiét do, cam bién tiém can, cam
bién quang, cdm bién mau, ...

- Cac loai khi cu di¢én: aptomat, dén
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bdo, ro le, cong tdc, nat nhan, cong tac
hanh trinh, dong co dién 1 pha, dong
co dién 3 pha, contactor, ...

- Cac loai van khi nén (van dao chiéu,
van hut chan khong, van tiét luu, van 1
chiéu..), cac loai xy lanh khi nén, giac
hut, thiét bi dién khi nén, thuy luc, dién
thuy luc...

14. M4y tinh dé ban

Thong s6 ky thuat:

- 42TOWEULTRA-01 Dell Tower
ECT1250 ((hodc twong duong)
Ultra7/16G/SSD1TB/W11H/1Y May
tinh dé ban

ECT1250/ Intel Core Ultra 7-265,
2.4GHz)/ 16GB DDRS5/ 1TB SSD/
Mouse MSI116/ Keyboard KB216/
Wifi, Bluetooth/ Windows 11 Home/
Dell Care Plus 12M

15. Man hinh

Thong sb ky thuat:

- CD 21.5" E2225HM 21.5" Full HD
LED 1920x1080, 16:9, 1 VGA port, 1
HDMI port and DisplayPort 1.2, Do
twong phan tinh 3000:1, Thoi gian dap
ung nhanh 5ms, goc nhin 178, 16.7
tri¢u mau, d¢ sang 250 cd/m2, 100 Hz,
Anti-Glare

16. May in mau

Théng sb ky thuat:

- Loai may in: May in phun mau

- Chtrc nang: In

- Kho gidy: A4/A5

- B nhd: 128 Mb

- Toc d0 in:

+ Tiéu chuan : 8 trang / phit (Trang
den / Mau)

+ In anh : Lén dén 12 s/anh (Kho
10x15)

+ In nhap : 22 trang / phut (Trang den /
Mau) (Giay thuong 75 g/m?)

- In ddo mat: Khong

- ADF: Khong

- Do phan giai: 5760 x 1440 dpi

- Cong giao tiép: USB/ WIFI

- Dung muc: Muyc in Epson 0571 -
0572 - 0573 - 0574 - 0575 - 0576
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- M6 ta khac ( HO tro hé diéu hanh ):

+ Windows : 11 — 10 — 81 -8 — 7 —
Vista — XP SP3 tr¢ 1én (32-bit) — XP
Professional x64 Edition SP2

+ Windows Server : 2003 R2 x64 —
2003 SP2 — 2008 (32/64bit) — 2008 R2
— May cha 2012 (64bit) — 2012 R2 —
2016

+ Mac Os X : Ttr 10.9.5 tré 1én

- Kich thudce: 403 mm x 369 mm x 149
mm

- Trong lugng: 6 Kg

16. Man hinh twong tac

Dic diém k¥ thuat:

- Van hanh béi Android

- Cam g da diém

- Tich hop cong nghé cam tng da diém

- Man hinh tuong tac nay, duoc van
hanh béi Android 13, hd trg 1én t6i 40
diém cham, tbi da hoa su tuong tac va
hop tac. Kinh cuong luc chéng 16a,
chéng phan chiéu va chéng bam véan
tay rat 1y tuong cho viéc st dung hang
ngay trong cac moi trudng ban ron.

- Thong minh va manh mé

+ Khe cam OPS cho phép tich hop
may tinh ma khong can day cap

+ B0 vi xu ly Android SoC giup tich
hop phan mém va tng dung mugt ma

+ Tuong thich PPDS Wave dé quan ly
va diéu khién man hinh tr xa

+ Cam bién anh sang méi truong tich
hop san

+ Chirng nhan bao mat EDLA

- Thiét ké an toan va phong cach

+ Thiét ké huéng dén tinh bén viing

+ Truyén phat tryc tiép tir bat ky thiét
bi nao

+ Giao tiép tam gan (NFC) dé ting
cuong bado mat

+ Kinh cuong luc chong l6a va chong
phan chiéu dat d6 cung 7 MOH

+ Chong 10ng ban tay (Palm rejection)

+ B9 lgc 4nh sang xanh

- Tuong tac va hop tac

+ Cong nghé cam tmg da diém ho tro
1én t&1 40 diém cham
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Piém noi bat:

- Khe cim OPS

+ Tich hop mot may tinh day du tinh
nang chay hé diéu hanh Windows hodc
Android tryc tiép vao Man hinh
Chuyén dung Philips cua ban. Khe cim
OPS bao gdm tét ca cac két ndi ban can
dé tich hop hé théng — bao gdom ca
ngudn dién.

- Chay bang Android

+ Android 13 tich hop da duoc phat
trién dac biét dé mang dén mot nén
tang hé thong chuyén nghiép thé hé
ma&i. Luu trlt cac mg dung yéu thich
va phan mém tryc tiép vao man hinh
hodc chon tor mot thu vién phong phu
cac ung dung Android.

- Tuong thich PPDS Wave

+ Man hinh tuong thich PPDS Wave
cho phép ban quan 1y va duy tri thiét bi
tir xa & bat ky ddu va bt cur khi nao.
Nén tang dién toan dam may tién tién
nay gitip ban kiém soat hoan toan voi
viée cai dat va thiét 1ap don gian, giam
sat va diéu khién man hinh, nang cap
firmware, quan 1y noi dung sb va thiét
1ap lich trinh nguén. Giup ban tiét kiém
thoi gian, nang luong va giam tac dong
moi trudng.

- Cam bién anh sang moi trudng tich
hop

+ Cam bién anh sang tich hop gitp tiét
kiém ning luong bang cach tu dong
diéu chinh d6 sang man hinh theo diéu
ki€n anh sang xung quanh.

- Chling nhan bao mat EDLA

+ DPuogc chung nhan EDLA cua
Google, dam bao tich hop lién mach
v6i nén tang Google, cung cip mirc do
bdo mat cao hon va truy cdp vao
Google Play Store dugc quan ly.

- Chong 16a va chong phan chiéu

+ Lop phu’chong 16a, chéng phan
chiéu va chong bam van tay voi do
cung 7H theo thang Mohs.

- B0 loc anh sang xanh

+ B0 loc anh sdng xanh giup bao v¢
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mat va tranh moi mat.

- Chong 1ong ban tay (Palm rejection)

+ Cong ngh¢ loai bo cam tng tur long
ban tay giup tang do chinh xac khi viét.

- Cong nghé cam tng da diém

+ Tao trai nghiém tuong tdc dang nhd
v6i toi da 40 diém cham cung luc, 1y
tudng cho céac bai hoc sinh dong hoac
cac phién dong ndo nhom. Phu hop cho
viéc hop tic va dong sang tao, man
hinh nay két nbi khan gia voi bat ky
ndi dung nao. Cai thién trdi nghiém
nguoi ding véi chic ning xéa bang
tay, nhan dién long ban tay va nhan
dién kich thudc but viét.

- Cam ung hong ngoai IR tién tién

+ Cong nghé cam ung hong ngoai
khéng khe hé (0-gap IR) tién tién véi
canh vién mong hon, cho do chinh xac
cao hon.

- Trinh chiéu khong day

+ Philips ScreenShare gitip gido vién,
hoc sinh hodc nhan vién dé dang chia
s¢ man hinh khong day tir thiét bi ca
nhan — bét ké hé diéu hanh — 1én man
hinh Philips.

- Phat tryc tiép tir moi thiét bi

+ Giao vién, hoc sinh hodc nhan vién
6 thé truyén truc tiép tir thiét bi ctia ho
thong qua AirPlay, Google Cast hoac
Miracast.

- Ung dung bang trang tich hop

+ Ung dung bang tring tich hop giap
cong tac va dong ndo dé dang ngay
trén man hinh.

- Giao tiép tam gan (NFC) dé bao mat

+ NFC cung cip xac thuc bao mat va
kiém soat truy cép, nang cao tinh bao
mat véi dit liéu ma hoa. Cong nghé
khong tiép xtc ndy giam nguy co truy
cap trai phép hodac ro ri dir liu, dam
bdo tinh bdo mat dang tin cdy.

- Tinh bén viing

+ Pugc cong nhan va dang ky véi
EPEAT cung Chung nhan Ecolabel
Chau Au cdp bac, man hinh dap tmg
day du tiéu chi bén viig nghiém ngit.




192

Thiét bi ciling tuan thu tiéu chuan ning
lugng Energy Star 8.0.

Thong s6 ky thuat

- Két ndi (Connectivity)

+ Am thanh ra: Jack mini 3.5 mm (x1)

+ Pau vao video: HDMI 2.0 (x3), USB
3.0 (x2), USB 2.0 (x1), USB-C (h$ tro
cong suat 1én dén 65W)

+ DPAau ra Am thanh: Jack mini 3.5 mm

x1)

+ Céac cong khac: USB loai B (x2),
Micro USB (x1) (OTG)

+ Pau ra video: HDMI 2.0 (x1)

+ Cong diéu khién ngoai: IR (x1),
RS232C (2.5 mm jack mini), cong
mang LAN x2

+ Bluetooth: 5.2

- Man hinh hién thi (Picture/Display)

+ Kich thudc duong chéo (mét): 2.174
m

+ Kich thudc duong chéo (inch): 85
inch

+ Ty 1¢ khung hinh: 16:9

+ Do phan giai goc: 3840 x 2160 @
60Hz

b sang: 400 cd/m?

+S6 lugng mau hién thi: 1.07 ty

+ Ty 1€ twong phan dong: 500.000:1

+ Ty 1€ twong phan: 1200:1

+ Go6c nhin (ngang): 178 do

+ Goéc nhin (doc): 178 do

+ Nang cap hinh anh: B loc nhiéu 3D,
khtr rang cua chuyén dong 3D MA,
tdng cuong dJ tuong phan dong

+ Hé diéu hanh: Android 13

+ Do phan giai ddu vao may tinh: 1én
t61 3840 x 2160 @ 60 Hz

+ Do phan giai dau vao video: 1én t6i
3840 x 2160 (@ 60 Hz

- Tién ich (Convenience)

+ Dinh hudng lap dit: Doc (Portrait)
va Ngang (Landscape)

+ Tu dong xoay, bao vé man hinh,
giam do sang

+ Khoa ban phim: Co

+ Chtc nang diéu khién tr xa qua
mang: RS232, RJ45, Loophrough
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+ Tinh ning bo sung tién ich: Tay nim,
NFC, bd loc &nh sang xanh

+ Piéu khién mang: RS232, RJ45

- Am thanh (Sound)

+ Loa tich hop: 2 x 20 W

- Nguodn dién (Power)

+ Nguon vao: 100 - 240V ~ 50/60 Hz,
7.5A

+ Tiéu thu (Théng thuong): 190 W

+ Ché 36 chd: < 0.5 W

+ Tinh nang tiét kiém dién: Tat nguén,
Ché d6 cho

+ Chimg nhén tiét kiém dién: EPEAT
Silver

- PO phan giai hd tro (Supported
Display Resolution)

+ Céc do phan giai pho bién:

. 640x480 deén 2560x1440 (bao gom
cac tan so0 nhu 60, 75, 85Hz)

. 3840x2160 @ 30, 60Hz

- Kich thuéc (Dimensions)

+ Chiéu rong thiét bi: 1965.1 mm

+ Chiéu cao thiét bi: 1158.74 mm

+Po day thiét bi: 116.27 mm

+ Chiéu rong thiét bi (inch): 77.37 inch

+ Chiéu cao thiét bi (inch): 45.62 inch

+ L treo tuong (VESA): 800x400mm,
M8

+ D§ day khong chan: 45.8 mm

+ Vien man  hinh: 16.7mm
(trén/phai/trai), 39.42mm (dudi)

- Trong lugng (Weight)

+ Co bao bi: 70.7 kg

+ Khong bao bi: 57.5 kg

- Diéu kién van hanh (Operating
Conditions)

+ Do cao: 0 — 3000 m

+ Nhiét d0 hoat dong: 0 — 40 °C

+ MTBF (Tudi tho trung binh): 50.000
gio

+ Nhiét do luu trir: -20 — 60 °C

+ D6 am hoat dong: 20 — 80% (khong
ngung tu)

+ PO am luu trii: 5 — 95% (khong
ngung ty)

- Ung dung da phuong tién
(Multimedia Applications)
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+ Phat video USB: H.263, H.264,
H.265, MPEG1/2, MPEG4, VP8, VP9

+ Phat hinh anh USB: BMP, JPEG,
PNG, WEBP

+ Phat am thanh USB: AAC, HEAAC,
MPEG

- Trinh phat ndi b (Internal Player)

+ CPU: 4xA73 + 4xAS53

+ GPU: Mali-G52 da nhan

+ RAM: 8GB

+ B0 nhd trong: 32GB eMMC

+ WiFi: 2T2R 2.4/5 GHz

Phuy kién (Accessories)

- Vii lau (x1)

- Diéu khién tir xa + pin AAA (x1)

- Cap USB A to B (3m) (x1)

- Cép nguon AC, but Philips (x1),
Hudng dan nhanh (x1)

- Gi4 45 AC, bd vit va vit M6 (x1)

- Cap HDMI (1.8m) (x1), Bat cam tng
(x2)

Khac (Miscellaneous)

+ Ngon ngit hién thi man hinh: Ho tro
hon 15 ngdn nglr nhu Anh, Ptrc, Phap,
Trung gidn thé, Tho Nhi Ky, Théi...

+ Bao hanh: 5 nam

+ Ching nhan: CE, FCC, Class A,
RoHS, SAA, CB, EAC, ETL, TUV

Tuong tac (Interactivity)

- Cam tUng da diém: Cam tng hong
ngoai 0-gap

- Piém cham: 40 diém cam tng dong
thoi

- Cim 1a chay: Tuong thich HID

- Tinh nang bao v¢: Kinh cuong luc
chong 16a, b loc anh sang xanh, kinh
an toan cuong lyc 7H

M4 hinh truyén théng

1. Ban thuc hanh

- Kich thuéc: 1500 x 600 x 700 mm

- C6 4 banh xe di dong

- Ta dung dung cu thyc hanh (gb ép
cong nghiép )

2. Hop nguodn thyc hanh

Hop nguodn cung cap nguon dién xoay
chiéu 3 pha, 1 pha va dién 1 chiéu 24V
cho thuc hanh dién
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* V6 hop ngudn:

- Kich thude hop: 1220 x 200 mm

- Vo hop nguon lam bang thép, gap
dinh hinh va son tinh dién.

- Mt panel bang tim compact chuyén
dung cho mé hinh day nghé duoc lap
1én vé hdp ngudn

- Khac CNC nét chi dan

- Trén mat panel tich hop céac jack cam
4mm chong giat tiéu chuan EC

* Céc thiét bi chinh ctia hop nguon:

-01 CB 3 pha

- Dién 4p: 380 Vac

- Dong dién: 32 A

- 01 cong tic nguon | pha

- DBién ap: 250 Vac

- Dong dién: 5 A

- 01 Switch ON/OFF

- Dién 4p: 250 Vac

- S6 tiép diém INO, INC

- 01 nat nhan khén

- Dién 4p: 250 Vac

- Sb tiép diém INO, INC

- 01 nguon 24 VDC

- Dién 4p: 24 Vdc

- Dong dién 10 A

- 04 Cau chi bao vé

- Cau chi 6ng phi 12

- 04 Bén bao ngudn

- Dén bdo phi 16

- Dién 4p 220V

-01 6 cim 01 pha

- Dién 4p: 220 Vac

- Loai 6 cam 2 chau

- 01 chuyén mach Vol 7 vi tri

- DBién ap: 400 Vac

- SO vitri: 7

- 01 dong ho do dién ap

- 01 dong ho do dong dién

- 01 Khéi dong tir

- Dién 4p cudn hut 220 Vac

- Dong dién:22 A

3. Module PLC S7 1200

- Panel nhya phip khic hoic in so do
mach

- Loai CPU: 1214C




196

- Module m¢ rong RS422/485 CM
1241

- Module mé rong S7 1200 CMS 1277

- Day nbi, gidc cim RS484

- cong tac nguon, cau chi bao v¢.

- Bén bao IO

- Cap lap trinh cho S7-1200

4. Bo HMI Siemen KTP900 basic

- Cai dat dieéu khién giam sat vao ra va
diéu khién co cau chap hanh

- Nguén hoat dong 24V

- O cam Enthernet

- Panel nhya phip khic hoidc in so d6
mach

5. Module Cam bién nhiét

- Cam bién nhiét PT 100

- Cam bién can nhiét K

- 2 BO chuyén doi chuan analog

- Dai nhiét d9 cai dat: 0-3000C

6. Module Cam bién tiém cén

- Dién 4p hoat dong: 6VDC — 36 VDC

- Dong dién ngd ra: 300 mA

- Ngo ra: PNP

- Khoang cach phat hién: 4 mm

- Phat hién cac ddi tuwong: kim loai /
sat

- G4 cam bién

7. Module bién tin diéu khién déng
CcO

- Bién tan Siemens Sinamics G120C

- Panel nhua khac hoac in so d6 mach

- Dy ndi va cot cam

- Giac cam an toan 4mm

8. Module dong co va encoder

- Bong co 3 pha 0.5 kW 380V

- Bo dé ga dong co

- Panel nhya khac hoac in so d6 mach
dong co

- Co cau truyén dong encoder

- Panel nhya khac hodc in so d6 mach
encoder

- HOp dau ndi encoder

9. Module diéu khién dong co servo

- Bo driver servo

- Dién 4p vao 3-phase or 1-phase 200
V AC to 240 V AC, 50 Hz/60 Hz
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- Dién ap ra 3-phase 170 V AC

- Panel nhua khac hodc in so d6 mach

- Céap ndi1 nguodn va encoder

- Pong co servo

- Nguon cap: 1/3 pha 220Vac

- Phuong phap diéu khiép: Dicu ché do
rong xung (PWM) / Bi€u chinh dong
dién

- Céc che do diéu khien: Piéu khién Vi
tri/Toc dg/Momen (P-S-T).

- PO phan gidi Encoder: 17 bit
(131.072 p/rev)

- Toc d6 t6i da: 5000 rpm

10. Phu kién thuc hanh va tai liéu

- BO phu kién thuc hanh

- B9 tai li¢u thuc hanh

Mb hinh khéi dgng mém dong co

T(R)ng quan:

- Hé théng dao tao dugc thiét ké dua
trén yéu cau ky thuat ciia cac mon hoc
nhu Pdng co, Pong co va Kéo, Diéu
khién tiép diém Ro le, Diéu khién dong
co , didu toc dong co AC va diéu khién
tan sd)

- N6 duoc dac trung boi cAu tric hop
ly, chirc nang hoan hdo, do tin cay tot
va hiéu suat cao

Tinh ning thiét bi:

- Tat ca céc thiét bi duoc tich hop vao
bang treo dudi dang module.

- Tat ca cac day dan déu dugc dan ra
ngoai bang 6 cam an toan, thuan tién
cho viéc dau nbi day cua hoc sinh

- Moi mé-dun treo thong qua cau tric
riéng biét voi so do va bi€u do rd rang
va khac biét, dé van hanh va bao tri

- H¢ théng dao tao tiét kiém khong
gian. Dong co phu hop nhé duge thiét
ké dic biét ¢¢ mo phong cac thong sb
va ddc tinh ctia dong co vira va nho.

- bong co nhé dugc dac trung boi muce
ti€u thu di¢én nang nho, tiét kiém nang
luong, tiéng 6n nho va hinh dang gon
gang va dep mat. Noi dung thi nghiém
phong phu, thiét k& hop 1y giup hoc
sinh ¢6 thé lam thi nghiém thiét ké két
hop vé6i thue hanh bén canh viée khéc
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sau kién thirc 1y thuyét

Thong s6 chung:

- Nguon dién dau vao: Ba pha bon day
~380V+10% 50Hz

Chi tiét mo hinh:

- Khung mo6 hinh thuc hanh

- Khung ban thyc hanh:

- Kich thuée: 1300 x 600 x 1450 mm
(DxRxC).

- Mat ban:

+ Kich thuéce: 1300 x 600 x 18 mm (D
x Rx C).

+ Chat liéu: GO cong nghiép phu chong
xudc va cach dién.

+ Chat liéu chan ban: Nhom dinh hinh
duoc andt hoa dam bao chdng xudc va
thim mi, két cdu chuyén dung lap
ghép.

- B0 khung g thiét bj: Chuyén dung dé
g4 Module dao tao chuan A4.

+ S0 tang: 02 tang.

+ Chiéu cao mdi tang: Tiéu chuan
300mm.

+ Chat ligu: Nhém dinh hinh dugc
anot héa dam bao chong xudc va tham
mi, két cau chuyén dung lap ghép.

- Ta dung dung cu thyc hanh (gd ép
cong nghiép)

Cic thiét bi chinh:

1. M6-dun nguon cung cap

- Dén bao ngudn 3 pha ( do, vang,
xanh)

- 01 Pong ho von ké 500V

- 01 Aptomat 3 pha 32A

- 01 cong tac mé khda nguon dién

- 01 nat dirng khan cap

- Nguon ra 3 pha 380 VAC, st dung
cac glac cam chéng giat M4

- Nguon ra 1 pha 220 VAC, st dung
cac glac cim chong giat M4

- Nguon ra 1 chiéu 24 VDC, sur dung
cac giac cam chong giat M4

- 01 mat phip mo6 dun

3. M6-dun ro le trung gian va ro le
thoi gian

- Cong tac to AC, role trung gian, cau
chi, cau dao, role thoi gian, role nhiét,
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2 cuc. Tat ca cac hé¢ thong day dién
duoc két no1 voi cac thiét bi dau cudi.

* Module ro le trung gian

- Dung lam thiét bi déng cit trong
mach diéu khién

- Mit module khic nét chi dan bang
CNC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

+ 02 ro le trung gian loai 8 chan

* Module ro le thoi gian

- Dung lam thiét bj déng cat, diéu
khién theo thoi gian

- Mit module khac nét chi dan bang
CNC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

+ 02 ro le thoi gian 60s.

4. Mo-dun dén bao, nit nhan, cong
tac

- Tich hop v6i cac niit c6 mau sic va
chttc nang khéac nhau, dén bao, dung
khan cap, tat ca cac thiét bi dau cudi
duoc trich dan trén cac thiét bi dau
cudi an toan

* Module dén bao

- Duing d¢ bao trang thai mach dién

- Mit module khic nét chi dan bang
CNC

- Trén mat panel da tich hop cac jack
cam 4mm chong giat tiéu chuan EC

+ 02 dén bao mau xanh, 220 Vac

+ 02 dén bdo mau Vang, 220 Vac

+ 02 dén bao mau Po, 220 Vac

* Module nat nhan

- Dung lam thiét bj dong cat khi mo
may, dung mdy, dung khan cap

- Mit module khic nét chi dan bang
CNC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

+ 02 nat nhin kép mau do

+ 02 niit nhan kép mau xanh

* Module cong tic

- Dung lam thiét bj dong cat khi mo
may, dung may, dung khan cap

- Mit module khic nét chi din bang
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CNC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

+ 02 cong tic 2 vi tri

+ 02 cong tic 3 vi tri

5. M6-dun khéi dong tu’, cong tic to

Tét ca cac dau vao va dau ra déu duoc
dan ra cac dau cuc an ninh dé tao diéu
kién cho hoc vién thyc hanh dau noi

* Module Khoi dong tur

- Thuc hanh ddu mach diéu khién dong
cat khoi dong dong co, ddo chieu dong
co, bao vé qua tai, ket roto ....

- Mit module khac nét chi dan bang
CNC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

+ 02 Contactor 12A + ro le nhiét 7-
10A

* Module cong tic to

- Thuc hanh ddu mach diéu khién dong
cat khoi dong dong co, ddo chiéu dong
co, bdo v¢€ qua tai, ket roto ....

- Mit module khiac nét chi dan bang
CNC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

+ 02 Contactor 9A

6. Mé dun may bién ap tw ngiu 3
pha

- Tat ca cac dau vao va dau ra déu
duoc dan ra cac dau cuc an ninh dé tao
dicéu kién cho hoc vién thuc hanh dau
noi

- Mit module khac nét chi dan bang
CNC

- Trén mat panel da tich hop cac jack
cidm 4mm chong giat tiéu chudn EC

- Danh muc thiét bi

+ 01 mat phip module

+ 01 bién ap tu ngau 3 pha

+ input : 380 VAC

+ Output : 220 VAC, 110 VAC

7. Mé dun bién tan khéi dong mém
dong co

- Tat ca cac dau vao va dau ra déu
duoc dan ra cac dau cuc an ninh dé tao
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dieéu kién cho hoc vién thuc hanh dau
noi

- Mit module khac nét chi dan bang
CNC

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Danh muc thiét bi

- 01 mat phip module

- Bién tan 3 pha Siemens Sinamics
G120C

- Day noi va cot cam

- Giac cam an toan 4mm

8. Module dong co

- Bong co 3 pha 0.55 kW 380V

- Bo dé ga dong co

- Panel nhya khac hoac in so d6 mach
dong co

9. Phu Kkién

- Bao gom: ddy dan, day ndi

10. Cac chwong trinh dao tao:

- Thi nghi€ém van hanh ti khéi dong
mém

- Thi nghiém cai dat thong sb6 cta bd
khéi dong mém

- Thi nghiém khoi dong cua bd khoi
dong mém

- Thi nghiém dau day mach diéu khién
khéi dong mém

- Thi nghi¢m chay khdi dong voi dong
co khoi dong cuia bd khdi dong mém

- Chuyén dong quay thuan va quay
nguoc cua dong co

- Kiém tra dong co khdi dong budce
xudng sao tam giac

- Kiém tra khoi dong Buck véi bu may
bi€n ap tu ngau

- Tai liéu huéng dan st dung

M$ hinh diéu khién ddng co servo

Théng s6 ky thuit:

1. Ban thuc hanh

* Khung ban

- Kich thuéc: 1300 x 600 x 750 mm

+ Khung mo hinh st dung nhom dinh
hinh 40x40 mm

- Hé thong banh xe bao gom 4 banh xe
c6 khoa

* Khung g4 lap module 2 tang
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- Kich thudce: 1300 x 900 x 200 mm

+ Chat liéu: nhém dinh hinh 40 x 40
mm

* Mat ban

- Mat ban kich thude: 1300 x 600 x 18
mm

- Mit ban bang gb cong nghiép 18 mm

* Tu dyng dung cu

- T bang gb cong nghiép canh ctra cé
khoa

- T dugc lap dudi gam cua khung ban

- S6 ngan chira thiét bi: 02 ngin

- Cac ngin dugce kéo ra vao dé dang
thong qua co cau ray va banh xe trugt

2. Hop nguodn thuc hanh

Hop nguon cung cap nguon dién xoay
chiéu 3 pha, 1 pha va dién 1 chiéu 24V
cho thuc hanh dién

* V6 hop ngudn:

+ Kich thude hop: 1120 x 200 x 200
mm

+ Mit panel bang tim compact chuyén
dung cho mo6 hinh day nghé dugc lap
1én vé hdp ngudn

+ Khic CNC nét chi din

+ Trén mat panel tich hop cac jack cam
4mm chong gidt tiéu chuan EC

* Céc thiét bi chinh ctia hop nguon:

- 01 CB 3 pha

+ Dién 4p: 380 Vac

+ Dong di¢én: 32 A

- Thiét bj bao vé mat pha

+ Dién 4p vao dinh mac: 440VAC

+ Dién 4&p hoat dong dinh muc:
480VAC

+ Ngudng vap: 340-480VAC

+ Tan s6: 50/60Hz

- 01 cong tic nguon | pha

+ Dién 4p: 250 Vac

+ Dong di¢n: 5 A

- 01 Switch ON/OFF

+ Dién 4p: 250 Vac

+ S0 tiép diém INO, INC

- 01 nat nhan khan

+ Dién 4p: 250 Vac

+ S6 tiép diém INO, INC

- 01 nguon 24 VDC
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+ Dién 4p: 24 Vdc

+ Dong dién 10 A

- 04 Cau chi bao vé

+ Cau chi 6ng phi 12

- 04 Pén bao nguon

+ DPen bdo phi 16

+ Dién 4p 220V

-01 6 cdm 01 pha

+ Dién 4p: 220 Vac

+ Loai 6 cam 2 chau

- 01 chuyén mach Vol 7 vi tri

+ Dién 4p: 400 Vac

+ S vi tri: 7

- 01 dong ho do dién ap

+ Pong ho do Pién 4p

+ Hién thj 3 sd, dang LED 7 doan

+ Dai hién thi: 0 — 516V

+ Mang két noi: 1 pha 2 day

- 03 dong ho do dong dién

+ Pong ho do Dong dién AC gian tiép
qua CT

+ Hién thj 4 sd, dang LED 7 doan

+ Cai dat hé s6 CT: 5 — 4000A

+ Dai hién thi: 0 — 4960A

- 03 bién dong TI

+ Ty s6: 50/5

- 01 Khoi dong tur

+ Dién 4p cudn hit 220 Vac

+ Dong di¢n:22 A

3. Module servo drive

- Mat module béng compact hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- BO Drive servo

+ Cong suat dong co: 200W

+ Dién 4p dinh muc: 200VAC

+ Dong dién dinh muc: 1.3 A

+ Momen dinh murc: 0.64 Nm

+ Momen t&i han: 1.9 Nm

+ Quan tinh tryc: 0.225 [10"(-4) kgm?2]

+ Tdc do dinh mtrc: 3000 rmp

+ Toc d6 toi da: 5000 rmp

+ Khong c6 phanh

+ D§ phan giai encoder: 17 bit
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+ Dat tiéu chuén IP64

4. Module dong co ac servo va hé
thong truyén dong co Kkhi

- Cong suat: 200W

- Ngudn cap: 1 pha 200VAC hoic 3
pha 200VAC

- Phuong phép diéu khién: Dicu ché do
rong xung (PWM)/Diéu chinh dong
dién

- Céc ché d diéu khien: Diéu khién Vi
tri/Toc do/Momen (P-S-T).

- D6 phan gidi Encoder: 17 bit

- Tiéu chuan IP 20 khang nudc khang
bui

- Truc vit me

- GoO1 do

- Con truot

- Thanh dan huéng

5. Module PLC phit xung diéu khién

- Mit module bang compact hoic mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bing nhuya ABS cach
dién

- PLC S7-1200

+ PLC: SIMATIC S7-1200, CPU
1214C, compact CPU, DC/DC/DC,
onboard 1/0O: 14 DI 24 V DC; 10 DO
24 V DC; 2 Al 0-10 V DC, Power
supply: DC 20.4-28.8V DC,
Program/data memory 100 KB

6. Aptomat 3 pha

- Mit module bang phip hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bang nhwa ABS cich
dién

- 01 Aptomat 1 pha:

+ Dién 4p: 1 pha

+ S0 tiép diém: 2

+ Cuong d6 dong dién: 16A

7. Pén bao

- Mit module bang phip hodc mica,
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dugc cat, khac trén may CNC dam bao
do sac nét, tham my va dg bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bing nhya ABS cach
dién

- 03 deén bao phi 22

+ Kich thudc: phi 22

+ Dién ap: 220 Vac

8. B6 nut nhan

- Mit module bang phip hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bang nhwa ABS céich
dién

- 03 nat nhan phi 22

+ S6 tiép diém: INO, INC

+ Kich thudc: phi 22

9. Chuyén mach 3 vi tri

- Mit module bang phip hodc mica,
duoc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

- Hop module bang nhwa ABS céch
dién

- 03 cong tac 3 vi tri, phi 22

+ S6 tiép diém: INO, INC

+ Kich thudc: phi 22

10. Module giao tiép PLC

- Mit module bang phip hodc mica,
dugc cat, khac trén may CNC dam bao
do sac nét, tham my va do bén cao

- Trén mat panel da tich hop céac jack
cam 4mm chong giat tiéu chuan EC

+ Dién 4p ngd vao: 12 - 24VDC

+ DPeén led bdo trang thai tuong tng cua
ngod vao

+ Tin hi€u ngd vao dugc cach ly hoan
toan voi bo di€u khién

+ Peén led bdo trang thai tuong ing cua
ngo ra

+ Tin hiéu ngd ra dugc cach ly hoan
toan vdi bo di€u khién

+ Tin hi€u ngd ra dugc tich hop mach
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chbng nhidu

+ HO trg két ndi cac thiét bi qua mang

canbus.

- Thiét bj bao gém:

+ Board ngudn ha ap: 1 bd

+ Board giao tiép cong USB: 1 bd

11. Phin mém két ndi va mé phéng

PLC

- M6 phong Cong AND

- M6 phéng Cong OR

- M6 phong Cong NAND

- M6 phong Cong NOR

- M6 phong Cong NOT

- M6 phéng Cong XOR

- M6 phong Logic két hgp AND va OR

- M6 phong h¢ thong dén giao thong

- M6 phong tin hi¢u phat xung

- M6 phong Thuc hanh mach relay

- M6 phong Thuc hanh mach diéu

khién chiéu sang gara

- M6 phdéng Thuc hanh mach gidm sat

ra vao

- M6 phong mé hinh diéu khién vi tri

dung dong co budc

- Mb phong tong hop cac tin hiéu dau

vao dau ra cia PLC

12. By phu kién

- 01 B day cam thi nghiém

- 01 Tai liéu huéng dan thyc hanh
Cong

Ghi chu:

Nha thau co thé chao thau thiét bi c6 thong sé dung hoic trong duong hodc cong
nghé méi hon yéu ciu (twong duong dwgc hiéu 1a dap Gmg hoan toan hodc dap ting vuot
troi cac thong s6 duoc néu ra cua thiét bi trong E-HSMT (sai s6 vé kich thude, trong
luong khac (néu c6) cho phép khong qua + 5%), cong nghé méi hon duoc hiéu 13 cong
nghé ra sau va uu viét hon so v6i cong nghé theo yéu ciu cua E-HSMT).

- Tén hang san xuét, model, ky mi hiéu cta hang hoéa (néu c6) néu trong E-
HSMT chi mang tinh chat tham khao.

Trong truong hop can lam r& Bén moi thiu s& tién hanh kiém ching (catalogue,
tai li€u k¥ thuat cia nha san xuat, hinh anh, chay thur ddi voi phﬁn mém ...) theo
dung tinh ning k¥ thuat trong ho so E-HSDT. Két qua kiém ching 14 co s¢ dé
danh gia tinh dap tng cua E-HSDT so véi cac yéu cau ciia E-HSMT.

Truong hop phat hién nha thiu ké khai va cam két khong trung thuc thi nha
thau bi coi 1a c6 hanh vi gian 14n theo quy dinh tai khoan 4 Diéu 16 va Diéu 87
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Luat dau thau sb 22/2023/QH15 va c6 thé bj cAm tham gia hoat dong dau thau
tir 3 dén 5 nam theo quy dinh tai Piéu 125 Nghi dinh s6 24/2024/ND-CP
- Hang hoa chao thiu phai bao gdm day du chi phi lip dit, diu ndi, cau hinh thiét
bi dam bao hé théng van hanh theo ding yéu cAu cta chu dau tu, don vi str dung.
1.3. Céc yéu ciu khac

1.3.1. Yéu ciu vé bao hanh
* Thoi gian bao hanh:

- Theo tiéu chudn cua Nha san xuét thiét bi. Thoi gian bao hanh tdi thiéu
12 thang ké tir ngay ban giao thiét bi.

- Khuyén khich ting thoi gian bao hanh.

* Phuong thirc bao hanh:

- bam bao Hot-Line 24/24 trong thoi gian bdo hanh.

- Khi ¢6 yéu cau bao hanh phai cir chuyén gia truc tiép thyc hién bao hanh
khong cham qua 3 ngay ké tir khi duoc yéu ciu. Thoi gian khéc phuc cac hu hong,
khuyét tat sau khi nhan duoc thong bio cua chi dau tu trong vong khong qua 07
ngay.

- Trong trudng hop c6 bit ky hong héc nao cua thiét bi thi nha thiu phai chiu
moi chi phi lién quan véi sira chita, thay thé ...

- Khuyén khich phuong thirc bao hanh dbi thiét bi (khdi) hong bang thiét
bi (khdi) méi.

1.3.2 Yéu cau vé lip dit hang hoa

- V& lip dat thiét bi: Nha thau phai ldp dat hoan chinh theo tiéu chuin cua
nha san xuét va thuc té tai hién truong.

- Béi voi phu kién 1dp dit, nha thau co trach nhiém tinh toan khéi lwong vat
tu, cong viéc dé dam bao viéc lép dat hoan chinh.

- Lép dat hoan chinh chéic chén, déng bo.

Muc 2. Ban vé

E-HSMT nay khong c6 ban vé

Muc 3. Kiém tra va thir nghi¢ém

Céc kiém tra va thir nghiém can tién hanh gom co:
- Hoat dong chay thu on dinh truée khi nghiém thu.

- V& chay thtr thiét bi: T6 chuc kiém tra thiét bi don 1é trude khi dua vao lap
dit ngay trong qué trinh ban giao. Sau khi ldp dit phai té chirc chay thir toan bo hé
thdng, trong qué trinh chay thir c6 thé két hop to chirc hudéng dan sir dung va dao
tao chuyén giao cong nghé. Thoi gian chay thir phai dap ing yéu ciu chung va yéu
cau chi tiét vé tién do6 thyuc hién goi thau.



