1. PTN TU PONG HOA Xi NGHIEP MO - DAU KHi

Pia chi: Tang 1,2 nha B2 — khu A, Trwong Pai hoc Mo - Pia Chit,
So 18 Pho Vién, P.Dirc Thang, Q.Bac Tir Liém, TP.Ha Noi

I. Gi6i thiéu vé PTN

Céc phong thi nghiém ctia BO mon Ty dong héa xi nghiép Mo - Dau khi 1a mot trong
nhing t6 hop phong thi nghiém duoc xay dung nhiam t6 chuc trién khai cac hoat dong dao
tao thyc hanh, thi nghiém, nghién ctru khoa hoc mang tinh hién dai, tinh chién lugc thudce
linh vyc Tu dong hoa trén co s& bam sat cac muc tiéu dao tao, dinh hudng nghién ctru, yéu
cau cta thuc tién san xuit va nhu céu ngudn nhan lic chat lugng cao cua xa hoi. Nhom cac
Phong thi nghiém da va dang trién khai xay dung tir thoi ky dau thanh 14p B6 mon nim
2002 dén nay goém co:

1. Phong thi nghiém Ty dong hoa 01 (Xay dung tir nam 2002)
2. Phong thi nghiém Ty dong hoa 02 (Cong ty Astec tai trg nam 2016)

CHUC NANG VA NHIEM VU CHUNG:

= Tao moi truong thuan loi cho cong tac thye hanh thi nghiém, dao tao, nghién ctru khoa
hoc ciing nhu hop tac dao tao, nghién ctru, chuyén giao cong nghé vai cac t chirc, ca
nhan bén ngoai.

= Tich hop hé thdng tu dong sir dung thiét bj diéu khién, cam bién va co cdu chap hanh.

= Phan tich, thiét k&, 1ap trinh cac tng dung do ludng diéu khién giao tiép may tinh st
dung cong ngoai vi, Card do luong, cac hé thong diéu khién sir dung mang.

* Thyc nghiém céic thuat toan diéu khién ty dong tur kinh dién dén hién dai ap dung cho
cac hé théng thuc, robot thong minh va cic qué trinh san xuat phire tap.

= Pio tao k§ ning phan tich, thiét ké, cdu hinh va tich hop hé thong mang truyén thong
cong nghiép.

= Huin luyén k¥ ning phan tich, thiét ké, van hanh va bao dudng cac thiét bi va hé thong
thu thap dir liéu va diéu khién giam sat tdp trung va phan tan cho cic xi nghiép cong
nghiép tu dong, cac cong ty thude linh vyc khai thac Mo va Dau khi,.

= Nghién ciru va phat trién, thiét ké cac mé hinh dao tao, cac hé théng tu: dong hoa thong
minh trong dan dung va cong nghiép. Thuc nghiém va trién khai cac dé tai nghién ctru
khoa hoc cac cap.

> Phong thi nghiém Tw dong hoéa 01

Phong thi nghiém duoc xay dung tir nhitg ngay dau thanh 14p B6 mén Ty dong

hoa. Puoc thiét ké tich hop phuc vu NCKH, c6 thé dao tao thuc hanh thi nghiém nhiéu

mon hoc khac nhau nhu: K thuat do ludng CN, k¥ thuat vi diéu khién, dién tir cong suat,

ly thuyét DKTD, cam bién va cc phan tir tu dong, 14p trinh tin hoc cong nghiép PLC,

CNC, diéu khién tu dong truyén dong dién, tw dong hdéa QTSX...Phong duoc dau tu, trang

bi tuong doi déng b0, hoan chinh va hién dai nhiéu m6 hinh véi cac thiét bi co ban: cam



bién, co ciu chap hanh, thiét bi diéu khién PLC,Vi diéu khién, bién tan da dang va phong
phu cua cac hang khac nhau.
Cac chirc nang chinh cia PTN Ty dong h6a-01:

= Po luong cac dai luong dién va phi dién, do luong va diéu khién bang may tinh trén
mo hinh trong PTN.

= Khdo sat, phan tich, danh gia cac thiét bi tu dong: cac loai cam bién, bo truyén dong,
co cau chip hanh...

* Thyc nghiém xay dung md hinh toan cho dbi tuong, st dung thanh thao phén mém
chuyén dung thiét ké va mé phong hé thong.

= Thiét ké hiéu chinh va 6n dinh cho cac hé théng ty dong, thuc nghiém bo diéu khién
thiét ké trén cac hé thdng thyc, phan tich danh gia cac két qua thuc nghiém.

= Thiét 1ap cac cdu hinh giao tiép, giao dién ngudi dung, thu thap s6 liéu va diéu khién
thong qua cong ngoai vi may tinh, card chuyén ding.

= Phan tich va thiét ké, cai dat luat diéu khién sb cho hé thong sir dung cac ngodn ngit
1ap trinh thong dung nhu VB, C++, Matlab hoac Labview,..

= Tich hop, lap trinh, van hanh diéu khién va giam sat thong qua mang truyén thong
cong nghiép. Thiét ké x@y dyng dy an s dung mang truyén thong cong nghiép.

= Pao tao van hanh hé thong diéu khién thuy luc va khi nén trong tu dong hoa qua
trinh san xuét.

. Déo tao ki nang tich hop hé thong, 1ap dit va bao tri cac hé thong tu dong trong thyc
te.

= (Cai dat bién tan va ung dung trong cong nghiép, thuc hién cac chuong trinh diéu
khién str dung PLC — Bién tan, glao tiép nguoi may (HMI),...

= Nghién ctru phat trién, thiét ké ché tao Robot, tng dung trong linh vuc khai thac
mo, dia chat va dau khi.

» Thiét ké, ché tao cac md hinh hoc tap va dao tao phuc vu cho cac dé tai NCKH sinh
vién, dd an tot nghiép, thi Robocon, dé tai NCKH cac cép, cao hoc va NCS, thuc
hién chuyén giao céng nghé cho céc t6 chire, cac co quan xi nghiép. ..

Mot s6 hinh anh PTN Ty dong héa 01
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Cac mé6 hinh TDH QTSX



> Phong thi nghiém Ty dong héa 02

Pay la phong thi nghiém hién dai vé K§ thuat diéu khién va Ty dong hoéa duoc thanh
1ap v&i cac trang thiét bi cap nhat kha hoan chinh va tién tién, duoc tai trg boi Cong ty Gng
dung giai phap coéng nghé (Astec). Vi 10 ban thi nghiém va thuc hanh dong bo thiét bi
diéu khién 1ap trinh PLC, Logo, Bién tan, co cdu chap hanh...cing voi hang chuc cac
module ghép nbi chuyén dung ctia cac hing ndi tiéng khac nhau: nhu Siemens, Danfoss,
ABB, Omron, Mitsubishi, Toshiba...Sy ra doi cua PTN TDH-02 da dap ung dugc cac nhu
cau ngay cang tang vé quy m6 dao tao, thyc hanh néng cao, nghién ctru khoa hoc va ngudn
nhan lyc chat luong cao vé linh vuc Ty dong hoa trong cac xi nghiép cong nghiép Mo va
Dau khi.

Sinh vién thuc hanh tai PTN Ty dong hoa 02

IL. Co sé vat chit, trang thiét bi PTN



Tén thiét bi

Hinh anh

Théng s6 k¥ thuat

Chirc nang

B¢ lap trinh CPU 1215C:

6ES7215-1BG40-0XB0

CPU  compact, AC/DC/relay, 2  cong
PROFINET; I/O tich hgp: 14 DI 24 VDC; 10 DO
relay 2 A, 2 AL 0-10V DC, 2 AO 0-20 mA DC;
Nguon cung cap: AC 85-264 V AC ¢ 47-63 Hz;
B6 nhé chuong trinh / dit liéu 125 KB

Bo diéu khién logic 1ap trinh,
mg dung trong dicu khién lap
trinh ty dong hoa nhu h¢ thong
bang tai; diéu khién dén chiéu,
diéu khién bom, dong co ....

B6 lap trinh CPU 1215C:

6ES7215-1AG40-0XB0

CPU compact, DC/DC/DC, 2 céng PROFINET;
1/0 tich hop: 14 DI 24V DC; 10 DO 24V DC;
0,5A;2 AI 0-10V DC, 2 AO 0-20 mA DC;
Nguon dién: DC 20,4-28,8V DC; Bo nhé
chuong trinh / dir liéu 125 KB

B¢ diéu khién logic 1ap trinh,
mg dung trong dicu khién lap
trinh ty dong hoa nhu h¢ thong
bang tai; diéu khién dén chiéu,
diéu khién bom, dong co ...

May bién ap vo cap 3
pha S3-4315; 9,9 KVA

Cong suit: 9,9kVA
bién &p ra: 0-430V
Tan s6: 49-62Hz

bién &p vao: 380V
Dong tai max: 15A

C6 kha nang diéu chinh cac
cap dién ap ra theo mong mudn
tir dau vao 220V hoac 380V

May hién séng Gwinstek
GDS-1102-U

Béng thong : 100Mhz

S6 kénh : 2

Téc d6 1dy mau : 250MSa/s

Rise Time : <3.5ns

Do nhay : 2mV/div ~ 10V/div

Do chinh xac : £3%

b3 phan giai : 8 bit

Do dai song : 4k mdi kénh

Tré khang vao : IMQ+2%

Dau vao max : 300V (DC+AC peak), CATII
Tinh toan song : +, -, FFT

Gi61 han bang thong : 20Mhz (-3dB)

Hién thi cac dang tin hiéu,
xung cua tin hiéu 1én man hinh
giap co the nhin téng quan vé
tin hiéu can do.




May hién séng Gwinstek
GDS - 1052U

Bai TN bién tan dong co

Bang thong : 50Mhz

S6 kénh : 2

Téc do lay mau : 250MSa/s

Rise Time : <7ns

b0 nhay : 2mV/div ~ 10V/div

b6 chinh xac : £3%

Do phan giai : 8 bit

Do dai song : 4k mdi kénh

Tré khang vao : IMQ+2%

DPéu vao max : 300V (DC+AC peak), CATII
Tinh todn song : +, -, FFT

Gi6i han bang thong : 20Mhz (-3dB)

Hién thi cac dang tin hicu,
xung cua tin hi¢u 1én man hinh
gitp c6 thé nhin téng quan vé
tin hiéu can do.

dong co 3 pha; sir dung trong céac bai thi nghiém
bién tan - dong co

cac bai thi nghiém bién tan -
dong co

TD 200+ Phin mém

TD 200 text display for S7-200, 2-line, with
cable (2.5m) and installation accessories,
Configuration: with STEP 7-Micro/WIN

Thiét bi hién thi text, giao tiép
Vo1 nglrrc‘yi van hanh, chi dung
giao ti€p voi ho PLC S7-200

without ATEX approval
May vi tinh Dell May vi tinh Dell Str dung d¢é 1ap trinh PLC, ...
St dung dé do, dieu khién
Bai TN DKnhietdo nhiét do tai mot thoi diém nhat

buonggia nhiet

thi nghiém DK nhiét d6 budng gia nhiét

dinh, kiém soat nhiét do va
hién thi thong so nhiét do.




May in 3D, Ender-6

Cs: 360W, kt in: 250x250x400mm; cong ngh¢
in FDM

St dung dé in cdc md hinh
bang nhua, c6 kha nang két noi
v&i may tinh.

May in 3D, Sermoon D1

Cs: 360W, kt in: 280x260x310mm; cong ngh¢
in FDM

Str dung dé in cdc md hinh
bang nhua, c6 kha nang két noi
vO1 may tinh.

Dong ho do nang luong . z . R £
WATMET Po cong suat 1 pha, Max: 125W Dung cu do cong suat 1 pha
ACA: 200/600A
ACV: 200/600V
Ampe kim 2017 Q: 200Q Do dong dién va dién ap xoay
Kyoritsu Duong kinh kim:  ©@33mm max. chiéu, do dién tro.

Tan §6 huong Gng : 45Hz~1kHz
Nguon: 6F22 (9V) x 1

Cam bien E2E-X5E1

Hinh dang: Loai Bu Long
doi tugng: kim loai tur tinh
Khoang céach phat hién (mm): 4

Xac dinh vi tri

Cam bien toc do E6A2-
CWZ5¢

bién 4p: 5-24VDC
Do phan giai: 500 p/r
S6 pha daura: A,B, Z

Str dung do tdc do




Cam bien vi tr1 E2K-
C25MF12M

Hinh dang: Loai c6t hinh tru

dbi tuong: chat dan dién va chét dién méi, Loai
khong 14 chan

Khoang céch phat hién (mm): ~50; hudng phat
hién: mat trudce; Kich thude dau phat hién hinh
try (@): 43; Kich thudc dau Do sau (mm): 82

bo va xac dinh vi tri

Thiét bi do Kyoritsu -
bong ho van nang 1009

Chi thi s6

DCV: 400mV/4/40/400/600V

ACV: 400mV/4/40/400/600V

DCA: 400/40000A/40/400mA/4/10A
ACA: 400/40001.A/40/400mA/4/10A
E53Q: 4009Q/4/40/400kQ/4/40MQ
Kiém tra dibt: 4V/0.4mA

Hz:
5.12/51.2/512Hz/5.12/51.2/512kHz/5.12/10MHz
F53C: 40/400nF/4/40/100uF

Nguén : R6P (1.5V x 2

Str dung do dong dién va dién
ap xoay chiéu, mot chiéu, dién
tro...

Bo lap trinh 1214C
6ES7214-1BG40-0XB0

COMPACT CPU, AC/DC/RLY,

ONBOARD I/O:

14 DI 24V DC; 10 DO RELAY 2A; 2 Al O -
10V DC,

POWER SUPPLY: AC

85-264V ACAT47-63 HZ,
PROGRAM/DATA MEMORY: 75 KB

B¢ diéu khién logic 1ap trinh,
mg dung trong diéu khién lap
trinh ty dong hdéa nhu hé théng
bang tai; diéu khién dén chiéu,
diéu khién bom, dong co ...

B6 lap trinh Siemens
CPU 1214 6ES7214-
1BG40-0XB0

COMPACT CPU, AC/DC/RLY,

ONBOARD I/O:

14 DI 24V DC; 10 DO RELAY 2A; 2 Al O -
10V DC,

POWER SUPPLY: AC

85-264V ACAT 47 - 63 HZ,
PROGRAM/DATA MEMORY: 75 KB

Bo diéu khién logic 1ap trinh,
mg dung trong diéu khién lap
trinh ty dong hdéa nhu hé théng
bang tai; diéu khién dén chiéu,
diéu khién bom, dong co ...




May han thiéc HAKKO
FX-888

Cong suét tiéu thy: 70W

Dai nhi¢t do lam viéc: 200-480 do C
Tram han:

Dién ap ra: 26V

Pau han:

Cong suit tiéu thy: 75W (26V)

Dién tr¢ gia nhiét Tip han: <2 m="" p="">

Han mach dién, dién tir

B0 kit thuc hanh mach
logic Global PB-501

Cong tac logic / Ngd vao Ports Hai chirc ning:
Gom 8 switch dém bang hai 4 bit tri-state v6i
trang thai riéng biét. Hién thi murc logic: Chuc
nang kép: 8 dén LED diéu khién boi hai chdt 4
bit véi riéng biét. Két ndi: tat ca cac chiic ning
duoc két ndi cb dinh cho mot két ndi tie-point
khong tiép xtic. Mdi tie-point ¢ 5 diém két ndi
khong tiép xtc. Ngudn va mass co 15 diém két
nbi moi.

Céc bai thi nghiém k¥ thuat sd
logic, ...

Bo PLCS7-
200,Cap,Bang mo phong

Bo PLCS7-200,Cap,Bang mo phong

Bo diéu khién logic 1ap trinh,
mg dung trong diéu khién lap
trinh tu dong hdéa nhu hé théng
bang tai; diéu khién dén chiéu,
diéu khién bom, dong co ....

Bién tin ABB-ACS550

Input: 3pha 208...240V; I: 7,5A; f: 48...63Hz
Output: 3 pha, 0...U1 V
Motor: PN/Phd: 1,5/1,1kW

TB bién d6i dong dién xoay
chidu ¢ tan sé nay thanh dong
dién xoay chiéu ¢ tan s6 khac
c6 thé diéu chinh dugc.




III. CAC SAN PHAM PHUC VU SAN XUAT

Ché tao Robot tham do, khao sat dia hinh va quan tric méi trudng
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III. Mt s6 hinh 4nh mé hinh t6t nghiép ciia sinh vién

Mo hinh hé thong may giit tw dong



M6 hinh hé thong rira xe tw dong

M6 hinh tw dong phén loai san phim theo kich thuéc bing xir Iy anh



l Gisn vitn wwimg dlin: NHOM SVTH : NCGUYEN HUY HOANG
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Mé hinh may do sirc dién dong va xép pin vao khay



2. PTN KY THUAT CO KHi - THUY LUC
Dia chi: Phong C107, nha C12, Truong PH Mo - Pia chét
Di¢n tich: 90m®
Vén diu tu: 1,038,291,000 d
Can by qudn ly: TS. Pham Thi Thuy - Truéng b mén K¥ thuat co khi
Chirc nang:
4 Phuc vu cho cac moén hoc:
- Vat liéu k¥ thuat; thi nghiém vat li¢u ky thuét
- K§ thuat thuy khi; Thuy lyc co so;
- K§¥ thuat do;
- Nguyén Iy may, Co hoc méy, Chi tiét may, D6 an Hé truyén dong co khi, D6 an Cong nghé ché tao
may;
- Thuc hanh K¥ thuat gia cong co khi;
- Nhap moén Ky thuat co khi dong lyc;
- Nhap moén Ky thuat co khi;
-Hé truyén dong va ty dong thuy luc thé tich;
- Hé truyén dong tu dong khi nén.
€ Thuc hién cac nghién ctru, thi nghiém chuyén sau:
- Thi nghié€m co tinh va dac tinh vat ligu;
- Thi nghiém truyén dong ty dong thuy luc va khi nén;
- Thi nghiém bom;
- Thi nghiém dung sai, k¥ thuat do;
- Thi nghiém nguyén 1y lam viéc va thuc hanh ché tao lap rap cac bd truyén co khi;
- Thi nghi€ém/thyc hanh c6ng nghé in 3D
Mt 56 hinh anh vé co sé vit chit ciia PTN:

a. Thiét bi dimg trong Thi nghiém Thity lyc

Tén may méc thiét bi Mo ta

- Bé chira nu6c (tong thé tich 165 lit), trong d6 bé do
Iuu luong c6 thé tich 40 lit.

- Bom ly tim (c6ng suat 0,37 kW, Iuu lugng 30+80
lit/phut, cot ap 20,1+12,8 m).

- Van diéu chinh luu lvong VBN (van mau do).

- Van xa nudc cia bé do luu lugng.

- Cac van xa day (x4 nudc ra ngoai khi két thuc thi
nghiém).

- Ong bao mirc (6 miat bén ciia B ngudn cép nudc):
Béao mirc nudc trong bé do luu lugng.

- Cong tdc ON/OFF (& mit bén ctia B ngudn cap
nudce) : BE cap dién hodc cdt dién cho bom.

B¢ nguon cap nuoc




Tén may méc thiét bi

Mb ta

Ong venturi — dung trong thi nghiém xdac dinh van
toc dong chdy, vé dwong nang dwong do ap

- Ong Venturi ddt nam ngang, trén éng cb cac vi tri
(ttr 0 + 6) duge noi voi cac ong do ap tinh (Ht). Ong
do ap trén vi tri 7 1a ong chit L do cdt 4p toan phan
(E).

- Van diéu chinh luu luong VBTN (van c6 mau do).

- Bom tay va cac 6ng dan.

So dé mach thuy lyc do t6n that cuc bg

- Thiét bi cua thi nghiém ton that ning luong
cuc bd 1a mot mach thuy lyc gom céac phan tu.

- C6 12 bng do ap va 2 ddng hd do ap suit.




Tén may méc thiét bi

Mb ta

BENUOC |
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DPONG HO PO AP

- B thiét bj thi nghiém bao gom cac phan tir
khac nhau str dung két hop voi Bo nguén cap
nudc (FME 00), bao gom:

- Ong dan c6 dau n6i nhanh dugc n6i mot dau
ong trén Bo ngudn cap nudce.

- Ong dan kim loai co duong kinh trong 4mm,
duong kinh ngoai 6mm, chiéu dai 500mm.

- Hai dng do ap (c6 thude chia tir 0+500mm)
va 2 dong ho do ap (dai do tir 0+2,5bar).

- Dung cu do &p va cac van duogc bd tri nhu
trong Hinh

Dung cu thi nghiém Raynén — xdc dinh trang thai
chay

Céc thong s6 cua thiét bi trong bai thi nghiém:
+ Binh nudc mau: thé tich 0,3 lit

+ Ong quan sat trang thai chay cua nudc c6 cac thong
sO sau:

+ Duong kinh trong: 10 mm
+ Duong kinh ngoai: 13 mm

+ Do dai: 700 mm




b. Thiét bi thi nghiém thity luc (truyén dong thiy lyc)

Tén may méc thiét bi

Mo ta

B thi nghiém thiy liec — truyén dong thiy liec —
phuc vu moén hoc truyén dong va ty dong thuy
lyc the tich

Bo ngudn thuy luc 30L
- Congsuat: 2.2 kW
- Ap xuét max: 250 bar
- Luu luong: 10 I/ph

Cum van phan phéi 3 tay diéu khién
- Ap sudt max: 210 bar
- Luu luong: 30 I/ph

Van diéu chinh 4p suét
- Ap suit max: 300 bar
- Luu luong: 40 I/ph

Van diéu chinh luu lwong

- Ap suat max: 210 bar
- Luu luong: 30 I/ph

Xy lanh thuy lyc

- Kich thude D:Storke: 40:200 mm
- Ap suit max: 210 bar

Mo to thuy luc

- Ap suat max: 210 bar
- Luu luong: 30 I/ph

Pong ho do ap suit

- Ap suit max: 210 bar

Binh do luu lugng

- Thé tich: 5 lit

Bo duong dng, khép ndi nhanh

Ban treo thiét bi thi nghiém

- Kich thuédce: 1,600 x 1,000 x 1,500 mm

Gido cu phuc vu nghién ciru, gidng day nhém hoc phan Truyén déng thiy luc




- Bom thuy lyc thé tich: Bom banh ring 14 cc,
bom banh rang 20 cc, bom canh gat 8 cc, bom pit
tong hudng truc 22 cc;

- Van phan phéi: van 4/3 diéu khién dién, van 4/3
dicu khién tay gat;

- B¢ van: 2 cum van x&p chong, size van 03

- Xy lanh thay luc tac dong mdt phia D = 63,d =
50, S =250, 300 bar;

- Xy lanh khi nén tc dong hai phia D = 80, d = 25,
S =180, 1 Mpa;

- Xy lanh khi nén tdc dong hai phia D =40, d = 20,
S =150, 1 Mpa

Van phdn phéi DSHG 06

- Van phan phéi didu khién dién - thuy lyc DSHG
(Yuken)

- Ap suét 1am viéc 16n nhat: 200 bar;
- Luu lugng lam viéc 16n nhét: 240 lit/phut;
- Dién 4p diéu khién: 24 VDC

Van diéu khién ap suat

- Van diéu khién 4p suit BSG-06 (Yuken)
- Ap suét 1am viéc 16n nhat: 250 bar;

- Lu lwong lam viéc 16n nhét: 280 lit/phut;
- Dién 4p diéu khién: 24 VDC




Van tiét luu mot chiéu

- Van tiét luvu mot chiéu hai cong A, B MSW-01
(Yuken);

- Ap sudt lam viéc 16n nhét: 200 bar;
- Luu lwong 1am viée 16n nhit: 48 lit/phut;

- Kiéu ldp dit: van mo-dun xép chong

Van mot chiéu co diéu khién

- Van mét chiéu c¢6 diéu khién hai cong A, B
MPW-01 (Yuken)

- Ap sudt lam viéc 16n nhét: 200 bar;
- Luu luong 1am viéc 16n nhat: 28 lit/phut;

- Kiéu lap dit: van mo-dun xép chong

Van diéu chinh dp sudt

- Van diéu chinh 4p suit EBG-01 (Yuken)
- Ap suét 1am viéc 16n nhat: 250 bar;
- Luong lugng l1am viéc 16n nhat: 60 lit/phut;

- Kiéu lap dit: van mo-dun xép chong

Van phin phoi

- Van phan phéi DSG 3C4-01 (Yuken);
- Ap sudt lam viéc 16n nhét: 200 bar;
- Luong lugng 1am viéc 16n nhat: 48 lit/phut;

- Kiéu ldp dat: van mo-dun xép chong

Gido cu may thuy khi

- May nén khi tryc vit;

- Ap suét 16n nhat: 12 bar;

- Luu lugng: 60 lit/phut;

- Van tbc 1am viée: 2200 vong/phit

- Bom ly tdm mét cip;
- Luu lugng: 0 - 26 m*/h;
- Cot ap: 0 - 40 m;

- K&t cau 6 40 truc: Cong-xon;




c. Thiét bi thi nghiém khi nén va truyén dong tw dong khi nén

Tén may méc thiét bi

Mo ta

May nén khi TA-65(1F)

May nén khi TA-65(1F), dau nén kiéu 03 pit tong,
cong sudt dong co 3HP, 220 AC/1450v/p, c6 banh
xe di dong.

B¢ thi nghiém khi nén va tmyén dong khi nén — Phuc
vu mon hoc truyén dong va tu dong khi nén

Céc phan tir khi nén va day dau noi

B¢ diéu khién PLC — 87200

B6 didu khién PLC — S7200

Va céc thiét bi dién, ro le, duong day dau ndi di
kém.




d. Thiét bi thi thwc hanh gia céng co khi

Thiét bi thue hanh gia céng co khi

- May mai hai da;

- Cong suét: 200 W;

- bién ap: 220 VAC;

- Tbc d6: 3000 vong/phiit;

- Cong dung: mai dao ti€n, miii khoan

- May tién Hawa strong

- Chiéu dai chéng tam: 860 mm;

- Mam cap 3 chiu ty dinh tm;

- Buong kinh tién qua bang: 480 mm,;
- Cong suét: 3.0 kW;

-Sb cép tbc do: 8 toe do;

- bién ap: 380 VAC

- Cong dung: tién chi tiét dang tryc, tién chi tiét

bac, tién ren, tién bich phéng

May phay khoan ban ty dong

May phay khoan ban ty ddng WDM

- Khoan: ¢3 + ¢ 16;

- Phay: dao phay ngon ¢3 + ¢ 8;

- S tbc do: 4 cép toc do;

- Cong suat dong co: 1,1 kW;

- Ngudn dién: 380 VAC;

- Cong dung: khoan 15, phay rdnh then




May phay CNC

May phay CNC 3 truc
- Méy phay 3 truc diéu khién s0;
- Cong suét: 0,75 kW;

- Cong dung: phay mit phing, phay ranh then,
phay bién dang phtic tap

Gido cu dung cu cdt got kim logi

Dung cu cdt

- Dao tién: dao tién trai, dao tién 13;
- Dao phay lan ring;

- Dao phay mit dau;

- Dao phay dia;

- Dao phay 3 canh.

e. Gido cu hé truyén dong co khi

Hpp giam toc 2 cdp, khai trién

- Hop giam toc bod truyén banh ring try ring
nghiéng, hai cap khai trién;

- Ty s6 truyén chung ctia hdp iy = 22.




- Hop giam tdc truc vit banh vit;

- Ty s6 truyén i = 50.

Hép gidm téc banh rang nén

- Hop giam toc banh rang non;

- Ty s6 truyén in = 30

. Thiét bi thi nghiém ky thudt do

Dung cu thyc hanh ky thudt do

- Pong hd so Mitutoyo c6 gia d& luc tir;
-Khéi v ngén ¢O luc tir;

- Thude do kich thude truc, kich thude 18, do chiéu
sau




- Ban map: 400 x 600 x 100
- Chét lidu: Pa granit

Ban map

Thiét bi dung trong thi nghiém vat li€u va kim loai hoc

Tén may méc thiét bi M0 ta

- Model: HV100

- Hang san xuit: Siom — Trung Qudc

- Pon vi do tdi thiéu: 0.5um

- Chiéu cao 16n nhit ctia mau vat do

- Kich thudc (LxDxH): 405x290x480mm
- Khéi luong: 25kg

- Ngudn dién: AC 220V +5%, 50~60Hz

May do dg ciing vi té bao HVI1000 — ding cho thi
nghiém vat liéu

- Model: DM 2500 Leica

- Xuét xir: Trung Qubc/ Pirc

- Hing san xuat: Leica — Microsystems —
CHLB biic

- Hé théng quang hoc v6 tidu co hiéu chinh
anh sang

- Hé théng hd trg mang chin danh ddu mau

(CDA)

- Model: A3HA

- Hang san xut: Top Tech/ Pai Loan

- Xuét xir: Dai Loan

- Dang dé ban, phuong phap mai ty dong, véi
02 dia

- Duong kinh dia mai: ®200




May mai va danh bong kim loai A3HA — dung cho
thi nghiém vdt liéu

Téc d6 quay: 0 ~ 600 vong/phut

Cong suat may: 250W

B0 phan 1am mat: 02

S6 lwvong miu: 03 mau

Kich thudc phoi: @32mm

Luc nén moi mau: 0 ~ Skgf

Tdc do nhiét ty dong: 60 vong/phut
Kich thudc (WxDxH): 740x700x540mm
Ngudn dién: AC 220V 1®

Khéi luogng: 70kg




3. PTN VA XUONG THUC TAP HE THONG PIEN
Dia chi:

- Phong 102 Tang 1 nha B, truong DH M6 - Dia chat
- Phong 108 Téng 1, nha B, truong DH M6 - Dia chét

Dién tich: - Phong 102 Tang 1 nha B, truong DPH Mo - Dia chit véi dién tich khoang 40 m?
phuc vu cho viéc thuc tap, thyc hanh may dién va bao vé ro le.

- Phong 108 Tang 1, nha B, trudng DH Mo - Dia chét véi dién tich khoang 100 m?
phuc vu cho thyc hanh may dién va thuc tap Trang bi dién
Vén dau tu: 629,719,000d
Cdn bj qudn ly: TS. H Viét Bun

Chike néing: Phong thi nghiém duoc xay dung nham phuc vu cho cong tic dao tao cac ki su
cho cac chuyén nganh:
bién cong nghiép
He¢ thong dién



Tén tai san

Hinh anh

Théng s k§ thuat

Chirc nang

19DA004-011

May tinh dé ban
Orient

May tinh dé ban. Man hinh LCD 19
Inch. Ram 4GB

Hudng dan sinh vién sit dung phan mém
ETAP

May hién song

Do dai ban ghi song: 2Mpts. D9
phén dai: 8 bit. Man hinh: TFT -

May hién song Oscilloscope 1a mot trong
nhitng thict bi dung dé do luong dién ap,

06DA068 Osilloseone LCD 7inch. Trong lugng 2.5 kg. cac xung dao dong theo thoi gian, biéu
P Kich thudc thi nhiing bién dong cua dong dién trén
323mmx157mmx135mm man hinh ¢ dang d6 thi.
KBT QC83/80 Dién ap dinh mirc A khidn tai ch hodic i o d
B thue (3p khoi 3801660V, dong dién dinh mte | it Ut A R e s, Do
06DA075 a1 tue fap 80A, QC83/120.Dién dp dinh mirc | &' o 02y Chicu 5 Pha 1o 19 fong soc. Dong
dong tur 380/660V. done dién dinh thoti loai trir duoc cac sy sO xay ra trong
) V, dong dien din mang dién nhu ngan mach, qua tai.
mirc120A.
May bién ap khoan phong nd kiéu Mfl y duge la,p dat trogg cac mo th‘an va
\: A s . AR . di€p thach c6 nguy hiém vé khi va bui dé
Bai thyuc tap may BKP dang bao vé n6 Exdl, cong PSR o " .
06DA076 2, R A Y cap dién cho cac bua khoan di¢n. May
bién ap khoan suat 4kVA, dién ap xoay chiéu 3 bio vé duoc 1o didn. nedn mach tir ohia
pha 380/660V. ) Ve U ?h, Ngan mach i p
ha ap.
Ro le 1o JY-82A dung dé kiém tra dién
.. . oy ae . tré cach dién va loai tru sy co ro dién xay
06DA077 Bai thuc tap role Bién dp dinh muc: 330/660V ra trong mang dién ha ap trung tinh cach

dién phong nd

bién tro cach dién: 3,5/11kQ

ly khi dién tro cach dién cia mang giam
dudi gia tri quy dinh.




L6M195.196 | Méy tinh G3250 May tinh dé ban. CPU G3250. Man | Soan thdo vén ban, xir Iy cong van dén,
LCD 19" HP hinh LCD 19 Inch. Ram 4GB cong van di tir cdc phong churc nang.
Cau dao ty dong phong né A®B, DW- 80
.. . A R \ 2 dung dé dong cat dién cho 1 dudng 1o,
06DA07g | Béithuetdp Cau dao tu dong phong nd DW-80. | 5 o Whai thac, déng thoi loai trir
Aptomat phong no bién ap dinh mue 380/660V. . s S .
cac phu tai khi c6 sy ¢0 ngan mach, qua
tai.
PO Phuc vu can b9, sinh vién thyc tap, hudng
06DA079 Nguon cap d3n thi nghiém.
97M139 TBi th/tap M/dien- DBong co khong d?)ng b6 3 pha o to | Dung dé hudng dan sinh vién thyc tap
7d/co,13B/ap 16ng s6c. May bien ap 1 pha. may dién, thi nghiém may dién.
Béo vé qua dong cit nhanh (50-instant
Loai role: bio vé qué dong Trlp).Bao v qud dqng co thql gian dic
A \ L. R tinh phu thudc (51- inverse time
Ban TN rolebdo vé dién.Hang san xudt: FUIL - Nat 1 p0 3 s 08" 008 dong c6 thoi gian dic
10DA212 an | N rolebao ve Ban (kiéu F-MPC60B).Ngudn nudi: | . > * 4 & glan Cg

qua dong KTS

100/110V (AC/DC), 50Hz.Dién ap
dau vao: 110 VAC.

tinh doc 1ap (51DT1, 51DT2).Bao v€ qua
dong cham dét cit nhanh, co thoi gian
(50N/51N).Béo vé qué di¢n ap (59).Bao
vé kém ap (27).




T4 hop thu

bong ho ampe ke, von k&, cac khoi

Phuc vu can b9, sinh vién thyuc tap, hudéng

10DA213 TNTBidong n \ X o1 in
cat,bvhap dong tir dan thi nghiém.
10DA214 Bo6 nguf”)n BD dong Pl}uc vu can bg, sinh vién thyc tap, huéng
dien,2dongho dan thi nghiém.
. . . . Vi tinh nang tuong tac dugc tich hop
Cong nghé: LCD. Cuong g sang: san ciia Epson, EB 685W cho phép viét,
My chiéu Model 3,500 lumens. B9 phan dai: v&, chi thich 1én tai liéu duge chiéu tir
21TT001 Eooor EB.683 WXGA(1280 x 800). g twong phan: e noudn khic ma khane ohii tir ma
p 14000:1. Tubi tho bong den: 10,000 | €3¢ NBUON Khac ma khong phal iu may
gidr. Trong lugng 5,7k, thh nhu.may 0}1161‘1 Va_}t the’, dién thoai
thong minh hodc tir by nhd USB.
ng;f‘]‘;’eﬁ“h tay Céng nghé CPU: {7 RAM: , )
) 32GB Man hinh: 15.6 | Trinh chi€u, hudng dan sinh vién sir dung
21TT002 Inspiron 7306, Core . A A A
: . inch O cimg: 1TB SSD phan mém ETAP
17-16/512Gb- man NVMe Pele
UHD Touch
Cong nghé cam tmg hong ngoai. S6 | Bang thong minh dung dé chiéu hinh anh
19DAOL2 Bang thong minh diém cham: 10 diém. Chétliéu | tir man hinh may tinh trong khi cho phép

DB-861ND-HO03

khung: Nhom. Kich thuéc bang 85.9
Inch. Trong lugng bang 16kg.

nguoi dung tuong tac sit dung but thong
minh.




Phan mém k¥ thuat
dién mo6 phong va

ETAP 14 phan mém ndi tiéng nhat
trong cac phan mém tinh toan Dién.
Déi v6i mach dién c6 chiéu dai 16n,
viéc tinh toan bang tay hét strc phtc
tap va mét nhiéu thoi gian, trong
khi str dung phdn mém ETAP, két

Khéo sat va phan tich mét hé théng dién
don tuyén vé6i nhiéu ngudn cung cap.
Phan tich phan bd cong suat hé théng
dién, phan bd cong suat ton that trén
duong day, sut ap trén duong day, qua tai
trén dudng day. Phan tich ngin mach trén

qua tuong doi hop 1y. hé théng ,dién: cl}é do ngfm mach déi
xung, ché d6 ngan mach khong doi ximg,
ngén mach 1 pha cham dat, hai pha cham
dat, ngan mach giira 2 day pha.

Dién ap so cp: 0-220V. Thir | Dung dé hudéng dan sinh vién thuc tap

cap: 0, 24, 48,60,110V

may dién, thi nghiém may dién.

Dién 4p so cap: 0-220V. Thir
cp: 0, 24, 48,60,110V

Dung dé hudng dan sinh vién thyc tap
may dién, thi nghiém may dién.

19DA001 phan tich t6i uu hoa
trang thai cua h¢
thong dién ETAP
3115-3117 Bien ap 1 pha
3028 Bien ap 1 pha
3030 Bien ap 1 pha

Dién 4p so clp: 0-220V. Thir
cap: 0, 24, 48,60,110V

Dung dé hudng dan sinh vién thyc tap
may dién, thi nghiém may dién.




Dién ap So céap: 0-220V

Dung dé hudng dan sinh vién thyc tap
may dién, thi nghiém may dién.

Dién ap So cép: 0-220V

Dung dé hudng dan sinh vién thyc tap
may dié€n, thi nghiém may dién.

Dién ap So cép: 0-220V

Dung dé hudng dan sinh vién thyc tap
may dién, thi nghiém may dién.

3022 Bien ap tu ngau
3043A Bien ap tu ngau
3026 Bien ap tu ngau
2931 Bien ap tu ngau
3020 Bien ap tu ngau

Dién ap So céap: 0-220V

Dung dé hudng dan sinh vién thyc tap
may dién, thi nghiém may dién.

Dién ap So cép: 0-220V

Dung dé hudng dan sinh vién thyc tap
may dién, thi nghiém may dién.




Dong co dien 1

Cong suat: 1.5kW

Dung dé hudng dan sinh vién thyc tap

132-133 . bién ap 220V e a , N f en
chieu Tée @b 1490 vong/phit may dién, thi nghiém may dién.
130 Dong co dien 1 one :g‘zté(}\'fkw Diing dé huéng dan sinh vién thyc tap
chieu Tée do 1490 vong/phit may di€n, thi nghiém may dién.
. Dong cokhong dong b6 3 pharo to | 0 44 1116m6 dAn sinh vien thue tap
207 Dong co dien 3 pha long séc. Diép ap 380V. Cong suat  Cen , o RN
may dién, thi nghiém may dién.
4kW.
DPong co khong dong bod 3 pha 1 to \ X1, x . o A
235-236 Dong co dien 3 pha 16ng soc. Diép ap 380V. Cong suat Dl}ng dAe huo’ng d?}l Smh, vien thue tap
may di€n, thi nghiém may dién.
4kW.
Pong co khong dong bod 3 pha 16 to \ O x . o A
183-185 Dong co dien 3 pha 16ng séc. Diép ap 380V. Cong sut Dung d€ huong dan sinh vién thc tap

4kW.

may di€n, thi nghiém may dién.




DBong co khong ddng bo 3 pha 1o to
long séc. Piép ap 380V. Cong suat
4kW.

Dung dé hudng dan sinh vién thyc tap
may dié€n, thi nghiém may dién.

DBong co khong ddng bo 3 pha 1o to
long soéc. Diép ap 380V. Cong suat
4kW.

Dung dé hudng dan sinh vién thyc tap
may dién, thi nghiém may dién.

DBong co khong ddng bo 3 pha ro to
long séc. Piép ap 380V. Cong suat
4kW.

Dung dé hudng dan sinh vién thyc tap
may di€n, thi nghiém may dién.

186 Dong co dien 3 pha
221 Dong co dien 3 pha
231-232 Dong co dien 3 pha
217-218 Dong co dien 3 pha
229 Dong co dien 3 pha

DBong co khong ddng bo 3 pha 1o to
long séc. Piép ap 380V. Cong suat
4kW.

Dung dé hudng dan sinh vién thyc tap
may di€n, thi nghiém may dién.

DBong co khong ddng bod 3 pha ro to
long séc. Piép ap 380V. Cong suat
4kW.

Dung dé hudng dan sinh vién thyc tap
may dié€n, thi nghiém may dién.




DPong co khong dong bo 3 pha 16 to

Dung dé hudng dan sinh vién thyc tap

227-228 Dong co dien 3 pha 16ng soc. Diép ap 380V. Cong suat miy dién, thi nghiém méy dién.
4KW.

b e
292-293 May phat 1 chieu May phét 1 chiéu Egggd?één??ﬁnrlggﬁ?ggi;gigg Itlt.n.rc tap
286-287 May phat 1 chieu May phat 1 chiéu El‘;;gd‘iiéénf“tllﬁnnggﬁf‘;;ig;}‘]’iginértlf.luc tap
283-285 May phat 1 chicu May phit 1 chiéu Dung dé huéng dan sinh vién thuc tap

may dién, thi nghiém may dién.




Khoi dong tir phong no QC83/80 ding dé
dicu khién tai cho hoac tur xa cho dong co

3063-3065 Khoi dong tu Khéi dong tir phong nd QC83/80 dién xoay chiéu 3 pha r6 to 10ng soc. Pdng
thoi loai trir cac dang su ¢6 xay ra trong
mang phu tai nhu: ngan mach, qua tai.

To M.phat- d.co 2, (e A Phuc vu can b9, sinh vién thyc tap, hudng
238 GGB-1322 To may phat, dong co d&n thi nghiém.
2669 Khuyech dai tu Pbuc vu can b, sinh vién thyc tép, huéng
PDD-1-5B dan thi nghiém.
To M.phat d.co Dg)ng coikhong dOElg :b 010 o .1ong S0¢. Phuc vu can b9, sinh vién thyc tap, hudng
281 Cong suat 4kW. H¢ so cos phi 0,86. X o i n
GGB-1322 AT dan thi nghiém.
Hiéu suat 0.9
Khoi dong tir phong no QC83/120 ding dé
Bai thi nghiem khoi i diéu khién t'c:li‘Ché hoac tur xa‘cho dong co
96M168 dong tu Khéi dong tir phong nd QC83/120 dién xoay chicu 3 pha 6 to 16ng soc. Dong

thoi loai trir cac dang sy o xay ra trong
mang phu tai nhu: ngan mach, qua tai.




Pong co khong dong bd 3 pha rd to

Do céc thong s ctia dong co dién khong
dong bd bang cac thi nghiém va tir d6 xac
dinh cac dang duong dac tinh lam viéc co

04M091 Bai thi nghiem loyg S0C. 1\‘,\/[ay b;en e'lp w ngaP 3 ’phai ban cua may. Nim duge cac ché do 1am viée
dong co ko dbo Céc loai dong ho do: ampe k&, oat ke, . n A A -
A1 X cua dong co: khong tai, ngan mach, co tai.
von ke. N P N SR
Xay dung so d6 mo may truc tiép va mo may
Y/D dong co khong dong bo.
o Cong suét: 2300W. Ngudn dién May cit sit ty dong dugc ding dé cit st va
16C976 May cat sat FEG 220V/50Hz. Toc d@o: 3.800 y(‘)ng/phl’lt. cac kim loai nhu nhc}m, thép mét cach nhanh
936 C& ludi cat: 355mm. Goc cat toi da: chong, cho dudng cat gon dep ma khong lam
155mm. hu hai khu vuce xung quanh vung cat.
L Dai nhiét 6 50 dén 400 d6 C. Cong ; X s ga ain
16C977 May han que 200A sudt tiéu thy 90W. Trong Iuong 2,6ke Dung d¢€ han day dién
16C978 Pong co bom chim Pong co bom chim cong suat 30W - Phuc vu can b9, sinh vién thyc tap, hudng

220V.

dan thi nghiém.




Toc do 16n nhét: 3600 vong/phut. Kich

May quﬁn day thyc hién chirc nang chu yéu
dung dé cudn day dién hodc day dong theo

16C979-980 | May quan day c6 thuge: 290 x100 x180mm. Buong kinh | 4o o' 31 duoc cai dat va cho phép cuén
moto toi da cua cudn day: 100m. S6 vong O- . - A . NETR
99999 vong. Trong luong: 2.5 ke dg‘ dang cdc loai ddy khac nhau va d¢ dang
B e ’ di€u chinh théng so.
Téc @6 16n nhit: 3600 vong/phit. Kich | MaY quan day thuc hién chirc nang chu ycu
. Ao oaa ] . . dung dé cuon day dién hodc day dong theo
May quan day co thudce: 290 x100 x180mm. Puong kinh | PO e e s . £
17C305 R £ , A 1A O dung yéu cau dugc cai dat va cho phép cuon
mo to (tmua) toi da ctia cugn day: 100m. SO vong 0- . - A . N
99999 vone. Trone luone: 2.5 k da dang cdc loai ddy khac nhau va dé dang
g Lrong fuong: =2 Xg. didu chinh thong sé.
bong co bom chim Dong co bom chim cong suat 30W - Phuc vu can bd, sinh vién thuc tap, huéng
17C306-307 X
(tmua) 220V. dan thi nghiém.
B6 tao dong 3 pha Phuc vu can b9, sinh vién thyc tap, huéng
06DAOT2 1 3g0AC d3n thi nghiém.
o . , May bién 4p 1 pha. May bién ap tu Do cac thong sé clia méay bién ap bang cac
04M090 Bai thi nghi¢m mdy ngau 1 pha. Cac dong ho do: ampe ké, | thi nghiém va tir d6 xac dinh cac dang duong

bién 4p 1ph

von ke, oat ké.

dac tinh 1am viéc co ban cua may.




4. PTN KY THUAT DIEN - PIEN TU

I Gi6i thiéu vé PTN

PTN K¥ thuat dién - Dién tor dugc thanh 1ap vao thang 1 nam 1967, hién nay thudc bo mon K¥
thuat dién - Pién tir khoa Co-Dién, truong Pai hoc Mo-Dia chét. Tu ngay thanh lap cho dén trude nam
2000, nhiém vu chu yéu cua PTN la huéng dan thi nghiém cac mon Ky thuat co so: Co so Ly thuyét
mach, Co s¢ ly thuyét truong dién tir, K¥ thuat dién, K¥ thuat dién tir, K§ thuat dién-Dién tir cho nhiéu

chuyén nganh dao tao khac nhau trong treong Pai hoc Mo-Dia chét.

Bt dau tir nim 2000, v6i viée duge phép mé nganh dao tao Ky thuat dién va nim 2022 dugc phép
mo nganh Cong nghé¢ Ky thuat dién — DPién ti co cau hoc thuat cia PTN cling c6 nhiéu thay dbi. Ngoai
cac mdn hoc truyén thdng lién tuc thi nghiém, thuc hanh tir ngay thanh 1ap, hién nay di c6 nhiéu mén
thi nghiém va thyc hanh méi PTN dam nhan thém: Co s& Ly thuyét mach; Co s¢ Ly thuyét trudng dién
tu; Ky thuat dién; Ky thuat dién tir; K thuét dién-Dién tir; Linh kién va K¥ thuat dién tir tuong ty; Ky
thuat xung va s6; Ung dung Dién tr cong suat; Thiét ké mach dién tir; Ky thuat truyén tin; Xu 1y tin
hi€u; Thong tin sé; K¥ thuét Vi xtr ly; Dung cu va thiét bi do luong dién tur; HE théng thong tin do luong;
Thiét ké hé thong thong tin do luong; Diéu khién s va Logic; PLC-lap trinh va tng dung; Trang bi
dién-dién tur; Ky thuét dién lanh; Thi nghiém vé nang luong tai tao, Cac chuyén dé Pién-bién tir ung
dung nhu: Role dién tir s§, Dién tir img dung trong cong nghiép, nguén UPS, Thiét bi thu thanh, thu
hinh, Thyc tap dién — dién t& v.v...

Hién PTN KY¥ thuat dién — Pién tir ¢c6 10 CBGD trong B6 mon Ky thuat dién — Dién t& tham gia

huéng dan thi nghiém cac mén hoc do minh phu trach.

II. Gi6i thiéu vé co s¢ vat chit, trang thiét bi hién cé ciia PTN

Song song véi viéc dao tao can bd dé dam nhan cac mon hoc c6 thi nghiém mai, trong nhitng nam
qua, v6i sy dau tu cua Nha truong, PTN dé dau tu bién soan tai liéu hudng din thi nghiém, xay dung
cac bai thi nghiém, thyuc tap phuc vu cho cac mon hoc do B mon giang day. Hau hét cac méon hoc cua
Bo mon giang day déu c6 thyc hanh hodc thi nghiém. Hién nay co s& vat chat cia PTN gdm c6: 1 phong
thi nghiém K¥ thuat dién-Dién tir va 1 Xuong thuc hanh Dién-Dién tir v6i tong dién tich gan 200 m?,
v6i hé thong trang thiét bi thi nghiém va thuc hanh twong dbi dong bo va hién dai. Phong thi nghiém Ky
thuat dién-Dién tir hién 1a mot trong nhitng Phong thi nghiém hién dai va co tan suét hoat dong cao nhét
cua truong Pai hoc Mo-bia chét. Phong thi nghi€ém nay co thé dam bao cho can b, hoc vién cao hoc
va sinh vién thi nghi¢ém, nghién ctru khoa hoc vé cac chuyén dé nhu: Ly thuyét mach dién va dién tu;
Ky thuét dién tir trong tu; K¥ thuét dién tir s6; K§ thuat dién tir cong suat; May dién va didu khién may
dién; Bao vé role dién tir s6; Diéu khién s6 va logic; PLC-lap trinh va img dung; Vi xir Iy va giao dién
may tinh; K¥ thuat vi diéu khién; Truyén va xtr 1y tin hiéu twong tu; Truyén va xir 1y tin hiéu sd; Ky
thuat do ludng va cam bién; Hé thong phat, thu va xir 1y tin hiéu truyén hinh cong nghiép; Cac mé hinh
dién-dién tir dicu khién mot so thiét bi thong dung nhu: thang may, truc tai, bang tai, may xuc, dén giao
thong; M6 hinh dan trai cic thiét bi dién tir nhu may tinh, tivi mau v.v... Bang dudi dy thong ké nhiing

module thi nghiém hién cé trong phong thi nghiém Ky thuat dién-Dién tir cia B moén.



Module

Noi dung thi nghi¢ém

MCMI1/EV

02

e Céc dinh luat, nguyén 1y co ban vé mach dién: Pinh
luat Ohm; Pinh luat Kirchhoff 1&2; Pinh 1y Thevenin;
Dinh 1y Norton;

 Nguyén Iy xép chong; Piéu kién dua cong suat cyc dai
tir ngudn dén tai.

MCM2/EV

02

e Mach dién xoay chidu mot pha: Khao sat quan hé giita dong dién
va dién ap trong cac mach R-L, R-C, R-L-C ndi tiép va song song;

e Khado sat cac hién tuong cong hudng dién ap va cong huong dong
dién;

e Cac dang cong sut trong mach xoay chiéu;

e Nguyén Iy cia may bién ap, va dong co dién mot chiéu.




e Cac phan tir ban dan co ban: Khao sat cac dudng dic tinh, cac
phuong phap dinh diém lam viéc tinh, cic so d6 dau ndi cua
transistor ludng cuc, transistor trueong;

e Khao sat dic tinh cua mot sd linh kién quang-dién tir co ban:
transistor quang, diot quang, dién trdé quang;

e Khao sat sy phu thudc cua dién tré theo nhiét do.

MCM4/EV 02

e Khao sat mach khuéch dai: Po va tinh toan cac thong sé chu yéu
ctia cac mach khuéch dai dién ap xoay chiéu, khuéch dai vi sai,
khuéch dai dao pha, khuéch dai cong sut;

e Khao sat cac phuong phap ndi ting trong khuéch dai: ghép ting
ding dién dung, ding bién ap va ghép truc tiép.

MCMS5/EV 02




Khuéch dai thuat toan: Khao sat cac mach ung dung cua vi mach
thuat toan nhu khuéch dai dao, khuéch dai khong dao, mach cong,
mach trir, mach tich phan, mach vi phan, mach tao ham, cac mach tao
song , mach bién ddi dién ép-tén s6 va cac mach loc.

MCM7/EV 02
Mach dién tir s6 1: Khao sat cac mach logic tuong tu, logic s0, flip —
flops, thanh ghi, ma hoéa va giai ma, chi thi 7 thanh, bd cong, bd so
sanh, bo chuyén dbi A/D, D/A.

MCMS/EV 02




Mach dién tir s6 2: Khao sat cac bd don kénh, phén kénh, cac bo dém
dong bd va khong dong bg, mach mé phdng tin hi€u don giao thong,
bd dém va do tan so, cac hé thong bién doi va xir 1y so.

MCMY/EV 01

Khao sat mach 6n ap, 6n ap c6 diéu khién, IC 6n 4p, IC dinh thoi, dic
tinh hién thi LCD, cach ly quang (Opto), mach thu phat hong ngoai,
IC dinh thoi 555.

MCMI0/EV | 01




Nguon mot chiéu: Khao sat cac mach chinh luu c6 di€u khién va
khong diéu khién, cac mach 6n 4p 1 chiéu, mach di€u ché do rong
xung, mach bién d6i mot chicu.

9 | MCMI1/EV | 02
Po luong va cam bién, Didu khién ON-OFF, P, I, D, PID: Khéo sat
cac loai cdm bién anh sang: photoresistor, photodioe, phototransistor;
Cam bién nhiét do: NTC thermistor, PTC thermistor va thermal
resistance. Khao sat cac qua trinh diéu khién tu dong.

10 | MCMI12/EV | 02




biéu khién bong co mot chiéu, bong co déng bd, Pong co budc:
Khao sat cac mach va phuong phap dic€u khién ty dong toc do dong
co DC va AC; biéu khién so0 va tuong ty dong co budc.

11 | MCMI13/EV | 02
Cam bién nhiét, luc, anh sang, thu phat si€u am...: Khao sat cac loai
cam bién: cam bién nhiét d, cam bién gan, cam bién hi¢u tng Hall,
cam bién lyc, cam bién hong ngoai, mach thu phat si€u am.

12 | MCMI14/EV | 02




Mach dién ba pha: Khao sat cdc phuong phap ndi ngudn va tai mach
3 pha, nghiém lai cac quan hé gitta dong va dién ap day vdi dong va
dién ap pha, khao sat tac dung cua day trung tinh trong mach ba pha
4 day.

13 | MCM2T/EV | 02
B0 thi nghiém vé bd cap ngudn lién tuc (UPS) — nghich luu mét pha:
Khao sat hoat dong cta UPS; str dung mach L-C lgc dién ap ra; hoat
dong voi tai R, L, C; tao cac su ¢b khi hoat dong.

B6 thi
nghiém vé
14 UPS 01
(MCMI15/EV

)




15

MCM30/EV

01

B0 thuc hanh diéu ché xung: Ly miu tin hiéu trong tu, 1y thuyét lay
mau, phd tin hidu ldy miu va tan s6 1dy mau. Khoi phuyc lai tin hiéu
analog tir cac mau. Piéu ché xung PAM/PPM/PWM. Ma hoa sb tin
hiéu PCM/DELTA. B§ hop kénh theo thoi gian (TDM) cua tin hiéu
PAM/PCM. Hé théng truyén thong sir dung PAM, PPM, PWM tuyén
tinh va adaptive, delta, PCM, PAM va PCM nhiéu kénh. Diém lay
mau tdi wu ¢ thé chip nhan. Tac dung cua truyén va nhidu. Truyén
am thanh. Mot sé hu hong thuong gip.

16

MCM32/EV

01

B0 thi nghiém vé hé thong thong tin s tién tién:

Hé théng truyén tin 4 kénh PCM/TDM;

Thiét 1ap mot khung dit liéu PCM;

Truyén tdc do 64 kb/s thong qua kénh thoai;

Hoat dong cua bd ma hoa AMI/HDB3/CMI

Mach truyén va nhan;

Pic diém cua cac kénh truyén dan va nhiéu;

Can bé‘mg kénh va mach ALBO;

Xung phuc hoi;

B¢ giai md8 AMI/HDB3/CMI

Khoi phuc khung ddng bo;

Thoi gian chuyén mach cta cac kénh PCM;

Hiéu tmg nhiéu va do ty 1¢ 15i;

Két n6i da kénh PCM, ddng thoi truyén tin hi¢u thoai va truyén
dir ligu

e Két ndi may tinh thong qua giao di¢n RS232/USB




e B0 thi nghiém vi xir 1y 8 bit: Phén tich c4u tric phan climg cia
vi xtr 1y 8-bit; Lap trinh hé thong vi xtr Iy 8-bit; Chuyén ddi A/D,
D/A.

B& thi nghi€m vi xur 1y 8 bit:

Lap trinh cho hé vi xtt 1y 8 bit;

Hudng dan va didu khién tir chuong trinh gidm sat;

Phan tich cdu tric phan cimg;

Bo nhé RAM/ROM;

Mo rong BUS tin hiéu: giao dién va lap trinh;

Theo doi tin hiéu BUS;

Giao dién ndi tiép voi ngoai vi;

17 Z1/EV 01
B0 thi nghiém vi xtr 1y 32 bit: Phan tich cau triic phan cimg cta vi xir
1y 80386EX. Lap trinh hé thong vi xir Iy 32-bit cdu trac chuong trinh
mo moy va sir dung ngdn ngit assembler. Chuyén ddi A/D, D/A. Két
nbi véi may tinh. Ban phim diéu khién két hop hién thi LCD. Giao
tiép song song. Giao tiép ndi tiép.

18 Z3/EV 01




Bo thi nghiém vi diéu khién: Lap trinh hé vi diéu khién. Tim hiéu so
dd khéi ciia vi didu khién ST62E25. Phét trién code chuong trinh.
Chuyén d6i A/D. St dung bo timers. Truyén thong ndi tiép RS-232.

Z10/EV-
19 ST62E25 o1
Mach giam dai thong tan s6. Mach chuyén doi dang séng. Mach giao
dong LC. Mach bién d6i dang song phi tuyén. Mach diéu ché bién
d6. Mach diéu ché tan sb.
Vali Thiét b
20 thi nghiém k¥ 01

thuét cao tan
ECS-1




21

Vali Thi
nghiém
nguyén ly
hoat dong
may tinh
KDS-1

01

Nguyén 1y t6 hgp mach don vi s6 hoc ALU. Bé nhé truy xuat
ngau nhién RAM. Truy xuit doc/ghi BUS sb liéu BUS diéu
khién va BUS dia chi ctia bd diéu khién. Bo diéu khién chuong
trinh. Chay mdt chuong trinh don gian.

22

Vali thi
nghiém k¥
thuat didu

khién tu dong
ung dung
PLC: EL-
PLCI

01

I/O 38 cong ndi ghép PLC umg dung dé diéu khién dén LED, dong
co cung tin hi¢u dau vao cua cac bd cam bién tir, phat xung, nut 4n
logic két hop véi nhau dé thyc hién 14 bai thi nghiém. Thi nghiém
cac ham logic AND, OR, NOR. Thi nghiém by Time, Counter. Thi
nghiém 1énh r& nhanh. Thi nghiém chtic ning diéu khién sé liéu. Thi
nghiém sir dung role diot. Thi nghiém diéu khién dong co. Thi
nghiém diéu khién thung tron nhién lidu. Thi nghiém diéu khién dén
giao thong. Thi nghiém diéu khién dém linh kién. Thi nghiém diéu
khién bang tai. Thi nghiém diéu khién thay dao may cong cu. Thi
nghiém diéu khién tay may. Thi nghiém diéu khién mé hinh thang
may. Thi nghiém diéu khién may dot dap.




23

M6 hinh
thang may
3D thyc hanh
" Diéu khién
tu dong " ung
dung PLC:
ELDD - 1

01

Cong két ndi 1/O voi PLC. Pong co mot chidu. Co cau dao chiéu
quay dong co bang role. B cam bién dinh vi tri cabin. Dén LED hién
thi cac trang thai hoat dong cua thang méy chiéu 1én, chiéu xuéng
diém dung. Bang phim badm mém dé thuc hién 1énh goi cabin, mo
cura dong ctra. Loa bao trang thai dong mé cura.

24

Mo hinh may
xuc 3D thuc
hanh k¥ thuat
"Diéu khién
tw dong" img
dung PLC:
ELDC-1

01

MO hinh hoat dong dugc nho cac dong co quay cac banh xe, nang ha
tay gau, hoat dong ciia gau xtc. M6 hinh dugc ndi véi hop diéu khién
qua hé thong déy cép tin hiéu. Cong két ndi I/O véi PLC. Nut 4n diéu
khién bang tay.

— e




Role bao vé k¥ thuat s6 bao vé da chirc nang: Qua tai (Overload,
Overcurrent - OL); Non tai (Underload, Undercurrent - UL); Mat pha
(phase loss - PL); Cham dét (Ground Fault - GF); Mét can béng pha
(Phase Unbalance - PU). Ngugc pha (Phase Reversal - PR); Ket roto
(Locked rotor - LR); Ngén mach (Short circuit - SC); Mat c4n bang
dién ap (Voltage Unbalance VU); Qua ap (Over-voltage - OV); Dudi
ap (Under-voltage - UV).

Thiét bi thi , . ' o
nghiém bao ' 0
25 | NEMEMBA THI NGHIEM ROLE SO
vé ro le dién '
tr sO
TV mau dan trai 14": Linh kién Nhat, trai theo so do khéi tuner, CPU,
IF, cong suét am tan, matrix colour + Y vert, + X horiz khuéch dai
tin hiéu + Y + diéu khién. Khuéch dai sic trén mot tim panel dung.
B6 thi
26 | nghiém Vin 01
Lang VL318
27 M0 hinh bo 01

cat may di¢n




Mb hinh b cit may phat dién 3 pha 150W (Hoat dong dugc);

ag | Mohinhbo -y,
cat may dién
I
29 I\ZIO h}nh bf) 01
cat may dién
30 MO hinh bo 01

cat may dién
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May hién
song
Tektronix
MDO 3014

01

Biang thong : 100Mhz

S6 kénh : 4 kénh, 16 kénh logic (option)
Téc d6 1ay mau : 2.5 GS/s

Rise Time : 4ns

Do dai song: 10Mega

C6 1 kénh phan tich pho

Khoang tan s6 phan tich pho: 9 kHz - 100MHz (tiy chon téi 3GHz)
Co chirc nang phat xung (tuy chon)

C6 chirc ning dong hd van ning dém tan
Phan tich giao thuc:

I’S, LJ, RJ, va TDM (option)

12C (option)

CAN and LIN buses (option)
RS-232/422/485/UART (option)

2000

h
it
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0
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Bo ngudn
mot chidu lap
trinh GW
Instek
ASR210

Dién ap cung cap : 100V-210VAC, 1P2W.

1 - Ché d6 déura AC :

- Dai dién ap : 175V/350V, 1P2W

- Cap chinh xéc : (0.5 % of set + 0.6 V/ 1.2 V)
- Déi dong dién : Max 10A

- Dai tin s6 : 40~999.0 Hz & AC mode

- Goc pha : 0.0° ~ 359.9°

- Cong suat : 1000VA

2 - Ché d6 déu ra DC :

- Dai dién ap : -250 V ~ +250 V / -500 V ~ +500
- B9 chinh xac : £(]0.5 % of set| + 0.6 V/ 1.2 V)
- Déi dong dién : Max 10A

- Cong suit : 1000W

3- Tham s6 chung

- Line regulation : 0,2%

- Load regulation : 0.15% @45 - 65Hz, 0.5% @DC.
- Nhiéu gon : 0.7 Vrms / 1.4 Vrms

- Thoi gian phan hoi dién ap déu ra : 100us

- Bao vé : OCP, OTP, OPP, FAN Fail

- Man hinh : TFT-LCD, 4.3 inch

- B0 nhd : 10 sets

- Giao tiép : USB, LAN va GPIB, RS232C

GWINSTEK asn
[on] o




Tir bang thong ké trén c6 thé rit ra nhirng nhin xét sau day:

I11.

Hé théng cac module thi nghiém hién c6 co ban dap tng cic yéu cau vé thuc
hanh, thi nghiém cho hau hét cac mén hoc do B moén dam nhan.

Céc module thi nghiém cho sinh vién chuyén nganh Dién-Dién tir véi sb luong
01 mdi module nhu MCM10, MCM11, MCM12, MCM13, MCM14, MCM30,
MCM32, Z1,73, Z10... véi qui mo dao tao khoang 40-50 sinh vién/nam nhu hién
tai 1a phi hop. Truong hop tang s6 luong tuyén sinh nganh Ky thuat dién va
nganh Cong nghé K¥ thuat dién-Dién tir can ting s6 lwong 1én 02 mdi module.
Céac diém dao tao hé chinh qui nhu Quang Ninh, Viing Tau va toan by hé dao tao
khong chinh qui hién khong t6 chirc duge thi nghiém vé K thuat dién-Dién tir.
Giai phap hop 1y nhat trong tinh hinh hién tai 14 cho sinh vién thi nghiém 4o trén
may tinh. Giai phap nay cé thé cho phép sinh vién thi nghiém nhiéu bai, c6 thé
tu lam thi nghiém & nha, ca sinh vién chinh qui va khong chinh chi déu c6 thé
thuc hién duoc.

Dinh hwong phat trién PTN

Cac module phuc vu cho sinh vién toan truong hoc cac hoc phan K thuat dién,
K¥ thuat dién tr, Ly thuyét mach di¢n-bBién tor nhu MCM1, MCM2, MCM3,
MCM4, MCM5, MCM7, MCM8, MCM9, MC2T (hién c6 02 mbi module) 13 quéa
it so v6i s6 lugng sinh vién thi nghiém. Do sb lwong module it nén hién tai sinh
vién phai thi nghiém trude khi hoc 1y thuyét. Didu nay gy nhiéu kho khin cho
can bg huong dan ciing nhu cho sinh vién khi lam thi nghiém.

Do s6 luong module han ché, s6 sinh vién thi nghiém dong nén khong thé b6 tri
cho moai sinh vién 01 module thi nghiém. De giai quyét van dé nay can trang bi
cho phong thi nghiém khoang 10 module mdi loai.



5.PTN MAY VA THIET BI CONG NGHIEP

Dia chi: Phong F.1,10, Truong Dai hoc Mé - bia chét, 18 Phd Vién Burc Théng-
Bic Tur Liém-Ha Noi
I. Gi6i thiéu chung

Hién nay bé mén dang quéan 1y cac phong thi nghiém véi téng dién tich gan 300
m?. Trong d6 c6 01 phong thi nghiém may khai thac va may van tai; 01 phong thi nghiém
may thuy khi; 01 phong thi nghi¢m thuc hanh k¥ thuat 6 to.

Phong thi nghiém may bom dugc Chinh phu Lién X6 (ci) tai trg va xay dung tir
nhitng nim sau muoi cta thé ky trude. O ddy, hién dang co day du cac ching loai thiét
bi trong nhém M4y thity khi nhu: cac loai may bom, cac loai may quat va mot so loai
may nén khi, trong timg nhom ciing duoc trang bi nhidu chiing loai khac nhau. Tuy cac
thiét bi da dugc ché tao tir 1au, di cii va hu hong nhiéu, thiét bi do dém va thiét bi cong
nghé kiéu cil, lac hau, chua hoan thién nhung dac biét cac hang muc cong trinh co ban
ctia tram bom rat hoan thién, rat phu hop cho vi¢e thi nghiém, thtr nghiém, nghién ctu
may bom va tram bom vdi viéc st dung khé thuén tién
I1. Co sé vét chit, trang thiét bi hi¢n c6 ciia PTN

B6 moén May va thiét bi Cong nghi¢p hi¢n trang co s¢ vat chat ciia PTN nhu sau:

- Phong thi nghi€ém may khai thadc va may van tai hién c6 cdc may khoan, khung
dau bang tai, mang cio; hé thdng toi tryc. Co nhitng may chay bang dién, dong thoi ciing
c6 nhitng may chay bang khi nén dé phu hop véi diéu kién dic biét trong khai thac mo.

- Phong thi nghiém may thuy khi hién c6 1 hé théng may bom va 1 hé thong
truyén dong thuy luc va 1 may nén khi. Ngoai ra phong thi nghiém may thay khi con
c40 cac may bom piston, bom ly tim mét cap, nhiéu cdp; cac quat ly tim, quat hudéng
truc.

Hé théng may bom c6 thé 1am céc thi nghiém vé dudng dic tinh cia may bom,
ctia mang dng dan.

May nén khi va cac dong co chay bang khi nén c6 thé lam cac thi nghiém vé
truyén dong khi nén.

- Phong thi nghi¢m hé tro thuc hanh thuc tap cho sinh vién nganh k¥ thuit 6 t6
tai nha H, khu B truong DPia hoc M¢ - Dia chat



Tuy nhién v&i co s¢ vat chat hién c¢6 chua du dieu ki¢n dé thuc hién va nang cao

chat luong dao tao cac nghién ctru khoa hoc ning cao, gan két nghién ciru khoa hoc véi

thyuc tien san xuat cling nhu nang cao hiéu qua dao tao sau dai hoc va nghién ctru sinh.

Théng sé ky thudt, tinh ning sie dung ciia mét sé thiét bi chinh

TT

Tén tai san

Théng s6 k¥ thuat/tinh

nang st dung

Mo
hinh
thuc

hanh hé
théng

bom

12. Khoa dwing dng xi vé thing chira khi chay
thir khéng tai may bom.

13. Ong xa tran khi mire déiu trong binh do vugt

qui mire quy dinh

Mo hinh bao gébm mét s6
loai may bom thity luc thé
tich khac nhau.

M6 hinh hé théng bom
nham:

- Ung dung nhiing ly
thuyét di hoc vé may thuy
luc thé tich.

- Biét nguyén 1y van hanh
tram bom don gidn va tim
hiéu két cAu cua céc loai
bom thuy Iyc thé tich.

- Xay dung dugc cac
duong déc tinh co ban cia
mot s6 loai may bom thuy
lyc thé tich khac nhau

Kich
¢4 siu
3-35
tAn

Tai trong 3 tan

Chiéu cao nang; 115-
500mm

Chiéu dai than: 1015mm
Chiéu day than: 170mm
Chiéu dai can; 925mm
Trong lugng: 42kg

Str dung trong qua trinh
thue hanh thao lap, sira

chtra 0 t6




Nguén dién : 220V
Luong nhét : 350ml
Trong luong : 8kg
Kich thudc : 31 x 21 x

Bom
hiit - 28cm.
nén cA 1s o 2
didu Th1et\b1 su dung d¢€ nap
hoa ga diéu hoa cho thi
nghiém diéu hoa khong
khi trén 0 t6
B¢ tua -
vit dong
Puong kinh ddng ho do:
80 mm
Thang do: 0~-400psi; 30-
140psi
Bé Ong: xanh & d6 & vang:
dul.lg 14714
cu do, Chiéu dai tiéu chuén: 120
nap ga om
diéu C6 thém khép néi nhanh:
hoa | VHF-SA 1 b6
Thiét bi st dung dé nap
ga diéu hoa cho thi

nghiém diéu hoa khong

khi trén 0 t0




May
nén khi

- Xuét xt: Trung Qudc

- Cong suat: 4HP/ 3KW

- 3 xi lanh : ®65x3

- Ap suét: 10 Bar

- Binh chira: 320lit

-Dién 1pha/220V

- C6 co cu bao vé qua tai
Thiét bi st dyng nhim
cung cip khi nén phuc vu
sua chita 6 t6, mady moc

thiét bi khac

May in
3D

+ Tman 300C c6 khd in
300x300x300 mm

+ Téc d6 in: 20 — 150
mm/s

+ Hé diéu héph tuong
thich v&i phan meém:
WinXP, Win7,10/MacOs
May in 3D cé thé in céac
mo hinh thi nghi€ém thyc

hanh, thi nghiém, vat liéu

: in dugc nhu nhua PLA,

TPU, PETG

M6 han
thiéc
diéu
chinh

nhiét

bién 4p hoat dong: 220V.
Cong suit: 60W.
Chiéu dai day: 110 cm.

Num diéu chinh nhiét do:

200 dén 450 do C.
Khéi lugng: 180 gram.

Phich cim: 2 chiu




T 7 ngan c6 banh xe di
dong
Tat ca 4 banh xe c6 thé

xoay dugc
Ta7 Kich thudc tu:
ngan 687x459x875
9 co Kich thuéc tong thé
ba‘;‘.‘ :687x459x1015
xe dl 5 Ngan : 578x378x75
dong
2 Ngan : 578x378x155
* Trén Mat ban lam viéc
c6 TAm 16t bang nhua dan
hdi EVA day 10mm.
+Pong co: 4 xy lanh thang
hang i- VTEC
Péng + Cong suat: 138 Hp
10 | co 010 + M6 men xodn: 174 Nm
Honda
+ Dung tich: 1,799
- Bao gom hé thng bé
hit, tram bom mdi, bé do
luu lugng, céc loai may
bom khéc nhau dé c6 thé
Cum st dung chung cong trinh
may tram bom
y bom . ) .
cac loai - H¢ thong duong ong dan

duogc trang bi kha hoan
chinh, véi céc loai van dé
¢6 thé van hanh cong
trinh mang dan mot cach

dé dang, thi nghiém may




bom va mang dan phuc vu

thoat nudc mod

Mo
hinh thi
nghiém
h¢
12 théng
diéu
hoa
M6 hinh dugc st dung
Mb phuc vu cho viéc thuc
hinh hé hanh cau tao 0 to, thi
théng = nghiém do dao dong cua
13 1ai — | h¢ thong treo trén 6 to
treo cling nhu kiém tra tinh
nang hé thong lai (hinh
thang 141, goc dat banh xe)
+ Co céu phanh trude:
phanh dia
Mo hinh T — + Co céu phanh sau: loai
o hé thong o XETOYOTA LAND CRUSER tang tréng
phanh

+ Dan dong phanh thiiy

luc tro lyc chan khong




2.3. Hiéu qua sir dung trang thiét bi

Do tat ca cac may, trang thiét bi hién tai da cti, mot s6 thiét bi khong str dung
dugc nén khong thé tién hanh thi nghiém va chay thir duoc . Chung dugc st dung cho
sinh vién tham quan vé cau tao ciing nhu thuc tap cong nghé, do d6 hiéu qua sir dung
chua cao. Piéu nay gay nhiéu kho khin cho can bo hudng dan ciing nhu cho sinh vién

khi lam thi nghiém.

Hién trang co so vat chat, phong thi nghiém ciia bo mon May va Thiét Cong
nghiép con nhiéu han ché, thiéu sy dong bd. Hau hét cac trang thiét bi 1a nhimg mo
hinh ci@i cta Lién X6, khong con hoat dong. PTN M4y va Thiét bi cong nghiép chua c6
cac thiét bi phuc vu cho cong tac nghién ctru khoa hoc. Ca ndi dung hoc tap ly thuyét

va thuc hanh ctia sinh vién

Do sb lugng module thyc hanh, thi nghiém han ché, s6 sinh vién thi nghiém dong
nén kho bd tri cho mdi sinh vién thi nghiém. Dé giai quyét van dé nay can trang bi cho
phong thi nghiém thém céc thiét bi thi nghiém, thiét bi thuc hanh nhu: may chan doan,

cau nang, robot...



