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Thoi gian: 90 phut

Phén 1: Tra 161 ngan cac ciu héi

Cau Noi dung Piém
1 bién tré Shunt 100A/100mV c6 nghia la dong dién dinh muc 1a 100A va di€n ap roi trén 0.25d
Shunt khi c6 dong dién 100A 1a 100mV. )
r s aea e U 0.1
Gia tri dién tré cua Shunt: R = —=—-=10.001Q2 0.25d
I 100
2 Thiét bi bién dong dién hay con goi 1a Bl hodc CT — Current Transformer. 0.25
3 NPN - NO +24VDC 5VDC
%WK -
VIDIEU KHIEN 0.5
GND
4 Thong s6 k¥ thuat co ban:
- Khoang cach phat hién (Sensing Distance) i
- Vat chuan cam bién phat hién dugc (kim loai, phi kim, vat thé c6 tur tinh...)
- Loaingdra (NPN, PNP, cuc thu ho hay cuc thu kin) 0.5
- Dién ap ngudn cap
- Dongtaingdratoida
- Thoi gian dap ung / tan so6 dap ting
5 1. Cém bién tiém can dién cam
2. Cam bién cdp nhiét ngau (Thermocouple)
3. Cam bién Loadcell 0.5
4. Encodey
5. Cam bién tiém can tir
6 Khi cép cho Loadcell mot nguén dién ap 1a 1V va dat 1én Loadcell mot tai trong tdi da thi
A ~ , < 13 0.25
dién ap ngd ra cua Loadcell s€ 1a 2mV
7 Mach cdu Wheastone 0.25
8 Khi encoder quay duoc 1 vong thi s€ cho ra 360 xung 0.25
9 Ving mu cia cam bién Omron E4PA-LS50-M1-N la: 0 < d < 50mm (hay 0—49 mm) 0.25
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10

Vi tin hi€u ngd ra cua Loadcell rat nho nén khong thé do hoac dua vé cac bd diéu khién doc
va xur Iy dugc nén can phai khuéch dai.

0.25

Phén 2: Bai tip ing dung

11

Ta co:

TaivitiA(12v): R=J2 g =12 _
I, ¢ 10010

gm

-10° =119kQ

0.25

Tai vi tri B (50V): R, =§]—B—R ~R N 10°2119.10° = 380402

¢ 710010

gm

0.25

. . r . —_— UC = 110
Tai vi tri C (100V): R, _[__Rg —R-R 7100.10°

gm

—-10°-119.10° —380.10° = 600kQ2

0.5

12

Taco: P=PKI =550.¥=55kW

t

0.5

13

a) Do phan giai ctia Encoder 1a 1024 xung/vong
Goi A 1a goc quay cua banh xe tng vai 5000 xung. Ta c6:
1024xung —> 2* 7
5000xung — A
Vay:
~5000%2*7 6257
1024 64

Vay quang duong di dugce cua banh xe tmg vai 5000 xung la:

(rad)

Goi S 1a quang duong di dugc ctia banh xe

6257

S, = A*R=="=%50=1534(cm)

0.5

0.5

b) Goi X 14 s6 xung thu v& tir Encoder quay cua banh xe twong tmg v6i quang duong 100m
Goi §,1a quang duong cta banh xe bang 100m
Ta co:
1024(xung) <> S =2*7*0.5
X(xung) < S, =100(m)
~100*1024

= =32594(xun
2*7%0.5 (xuung)

0.5

14

a)
Dién 4p ngd ra thip nhét cua loadcell ( m=0 kg)

0 2
Vomin =Vs*S*11=1255% 5= 0(mV) (0.5 diém)
Dién ap ngd ra cao nhét ciia mach ( m = 200 kg)

Vomin = Ve xS+ =12x5%=2=60 (mV) (0.5 diém)

b)

0.5
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Khi qua khuéch dai

(0mV = 60mV) = khuéch dai Av lan = (0 + 5V)
=>Ay = ——=8333lan =>2=183.33  (0.25 diém)
1

0,06

Chon R, = 1IKQ => R, = 83.33 KQ (0.25 diém)

Vay ta ding mach khuéch dai vi sai voi cac gid tri R1, R2 nhu trén

AAMAN

1 R, i ‘
LOADCELL D__W = 0.5
a)
Ta co: 7
VooV v - (R, + AR) R, Vi
0= T T IR, T AR+ R, Ry +R,| '™
0.5
Rut gon biéu thuc ta duge:
v AR.R, Vi
= . vin
0T Ry + AR+ R)Ry + Ry ]
15 |D -
Khi T = 0°C V=0V
Khi T =400 °C & AR = R,.A.T=156.3Q 0.25
. 156.3 X 10000 ” -
™ (100 + 156.3 + 10000)(100 + 10000)
= Vo =036V =360 mV 0.25
Viy do nhay § =222 = 0.9 mv/C® 0.5
TP.HCM, ngay 19 thang 05 nam 2026
BM.PIEU KHIEN TU BONG GIAO VIEN RA BE
TS. Pang Pic Chi KS. Nguyén Trung Théang
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