Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 31 (2014): 26-35

Tap chi Khoa hoc Trudng Dai hoc Can Tho

website: sj.ctu.edu.vn

MACH KHUECH PAI STRAIN GAUGE DUNG VI MACH CHUYEN DUNG 1B31AN

V& Minh Tri'

!B mén Tu dong héa, Khoa Cong nghé, Truong Pai hoc Can Tho

Thong tin chung:
Ngay nhdn: 31/10/2013
Ngay chap nhan: 28/04/2014

Title:

Design of a strain gauge
amplifier using integrated
circuit IB31AN

Tir khoa:

Cam bién bién dang, khuéch
dai strain gauge, cam bién
trong luong

Keywords:

Strain gauge measurement,
strain gauge signal
conditioning, amplifier

ABSTRACT

Output signals directly from strain gauges have small amplitude expressed
in microstrains, therefore, amplifying and processing these signals has
always been considered in precise measurement. The aim of this paper is
to survey and implement a special integrated circuit designed for strain
gauge amplification, namely 1B31AN (Analog Devices), in order to
support research and teaching activities at Measurement and Sensors
Laboratory, Department of Automation Technology, College of
Engineering Technology, Can Tho University. The study results show that
this integrated circuit is highly functionable, being suitable for training on
the principles and configuration, amplification, and signal processing of
strain gauges. This integrated circuit is compatible with strain-gauge
configurations of quarter-bridge, half-bridge, and full-bridge circuits.
Besides, the amplitude and quality of the output signal from the amplifier
can be adjusted depending on the requirements of low pass filtering and
gain adjustment.

TOM TAT

Tin hiéu ngé ra truc tiép tir cac cam bién bién dang strain gauge cé bién
dé rat nhé tinh baing micro strain, vi vaqy viéc khuéch dai va xir Iy tin hiéu
do tir cdc train gauge luén la vin dé dwoc quan tam trong do lwong chinh
xdc. Dé tai nay nham khao sat va vmg dung mach khuéch dai tin hiéu cho
cam bién bién dang dimg vi mach 1B31AN ciia hing Analog Device dé
phuc vu cho nghién cuu va giang day ¢ phong thi nghiém Do lwong va
cam bién, bo mon Tw dong hoa, Khoa Cong nghé, Truong Pai hoc Can
Tho. Két qua cho thay 1B31AN dugc thiét ké cé tinh mé dun hoa rdt cao,
rdt phu hop ding cho giang day vé nguyén Iy va két noi strain gauge,
khuéch dai, va xur Iy tin hiéu do. Vi mach nay dwoc thiét ke aé tuong thich
Vvéi cdc logi cau hinh cau nhw don, hai nira, hay toan cau. Bén canh ds,
bién dé va chdt heong cia tin hiéu ngé ra cé thé thay doi dwoc tiry theo
yéu cau dwa vao tinh nang loc ha thong va diéu chinh hé sé khuéch dai.

1 GIOI THIEU

Strain gauge la nhitng phan tir cam bién dugc

thi dién tro cia strain gauge thay dbi. Strain gauge
dugc st dung nhiéu trong ché tao loadcell, cam

ché tao bang ban dan hay kim loai ma dién tr¢ cua
n6 thay ddi khi ¢ tac dong cua ngoai luc. Céu tao
clia strain gauge 1a mot doan day dan kim loai duoc
dan trén mot mang moéng thuong la plastic theo
hinh zigzag. Khi bi kéo hay nén theo chiéu tich cuc
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bién do moment, ap suét, luu lugng nhu 1a nhimg
phan tir so cép.

Su thay d6i dién tré cta strain gauge 14 rat nho
vi cac bién dang chi tinh bang micro-strain. Yéu
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cau dit ra khi thiét ké mach khuéch dai tin hiéu cho
strain gauge la phai dam bao dugc cac yéu cau:

— Pidu chinh hé sb khuéch dai theo yéu cau
— Cho phép loai bo cac thanh phan nhiu
— HO tro céc loai cAu hinh mach cau

Thiét ké mach khuéch dai co thé su dung céc
linh kién dién tir thong dung nhu BJT, OPAMP va
két hop véi cac linh kién thy dong R, L, C. Tuy
nhién d6 chinh xac khong cao do chat lugng linh
kién va kha niang khir nhiéu khi khuéch dai. Vi thé
viéc sir dung cac vi mach chuyén dung dé thiét ké
mach khuéch dai cho strain gauge 1 xu huéng méi
hién nay. Texas Instrument da phat trién vi mach
INA125 6 thé ding dé khuéch dai strain gauge.
Tuy nhién vi mach nay con nhiéu han ché vé kha
nang ciu hinh cau va chng nhiéu.

Dé tai nay nhim muc dich khao sat chirc ning
va thiét ké mach khuéch dai tin hiéu cho strain
gauge ding vi mach 1B31AN dé phuc vu cho hoc
tap va giang day mén Po luong va Cam bién & Bo
moén Ty dong hoa.

2 PHUONG PHAP THUC HIEN
2.1 Téng quan

Nhu da gidi thiu strain gauge dugc dung nhu
nhitng phin tir so cép dé ché tao load cell, cam
bién do moment, 4p sudt, luu lwong,... va hiu hét
cac cam bién nay déu sir dung strain gauge & dang
cau Wheatstone.

Ciu Wheatstone 13 mdt mach dién duoc sir
dung dé do mot dién tré chua biét bé'tng cach can
bz"mg hai nhanh ctia mot mach cau, trong d6 c6 mot
nhanh chira cac thanh phan chua biét. Hoat dong
cua no6 twong ty nhu mot cau phéan thé. N6 duoge
phat minh bdi Samuel Hunter Christie vao nam
1833 va duoc cai thién va phd bién boi Charles
Wheatstone vao nam 1843. Mot trong nhitng muc
dich sir dung ban ddu cua ciu Wheatstone 1 dung
vao vi¢c phan tich va so sanh (Ekelof, 2001).

Hinh 1: Mach cin ban ciia cAu Wheatstone
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Mot cach tong quat, cau Wheatstone ¢6 dang
nhu Hinh 1, cac thanh phan trd khang Ri, Ry, Rs,
R, 1a céc dién tré thuan. Cau duoc kich bang ngudn
dién ap Vex, ngd ra Vo la dién thé chénh léch giita
hai niit a va b. Dién thé Vo duoc tinh:

Ry Ry

Vo= VeEx (1)

R3 +Ry Ri+Ry

Ri, Ro, Rs, Ry duogc chon sao cho khi ¢ trang
thai can bang thi Vo c6 gia tri OV.

Thong thuong khi thiét ké nguoi ta thudng
cl}on cac gia tri dién tré sao cho ¢ trang thai can
be‘mg Rz = R3, R] = R4, hOé,C R] = R2 = R3 = R4

Trong cac mach cam bién, ciu Wheatstone
dugc st dung bang cach thay thé cac dién tro Ry,
Rz, R, Ry trén Hinh 1 bang cac strain gauge, tuy
truong hop ma sO strain gauge dugc mic vao cau
c6 thé 1a 1, 2 hodc 4. Do d6 tir dang mach cau
Wheatstone tong quat ta c6 cac dang bién thé sau:

a. Quarter-Bridge

Hinh 2: Quarter-Bridge

O dang mach ciu nay, chi c6 mdt strain gauge
dugc sir dung, so dd nguyén 1y nhu Hinh 2. Do R,
=R, = R3 = Rg = R, vbi Rg 1a dién trd cia strain
gauge khi chua bi bién dang. Khi c6 tac dong vao
vat chimg, dién tré cua strain gauge sé thay doi
mdt lwong AR. Khi d6, Vo dugce tinh:

P B
O \2r+aR 2) EX

Anh hwong cia nhiét o

@

Thuc té, yéu td nhiét do bén ngoai anh huong
tryc tiép 1én dién tro cua strain gauge lam giam do
chinh xéc cua két qua do. Trong trudng hop nay dé
han ché anh huong cua nhiét d6 nguoi ta st dung
thém mot dummy gauge dé dan vao vat chimg
nhung ¢ trang thai khong hoat dong.
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Hinh 3: Sir dung dummy gauge dé tranh anh
hwéng ciia nhiét do
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Nhu trén Hinh 3 tc nay strain gauge A 1a strain
gauge dugc dan lén vt chiu bién dang, con strain
gauge D khong dugc dan tryc tiép 1én vat chiu bién
dang ma dan lén vat khong chiu bién dang & gan
d6. Luc nay ca 2 strain gauge cung chiu tac dong
cua cung mot diéu kién nhiét 6 nén anh hudng cta
nhi¢t 46 dugc bd qua. Tuong Ging cac strain gauge
A va D trén Hinh 3 va Rg va Ry trén Hinh 2 vdi
nhau thi cong thuc tinh dién thé Vo van duge tinh
nhu cong thuc (2).

Anh hieong ciia dién tré day dan

Hinh 4: Anh huéng caa dién tré
diy dan 6 mach do dang Quarter-
Bridge

Do mach do va vt chju bién dang ddt xa nhau
& mot khoang cach nhat dinh nén can c6 day ndi
gilia strain gauge va mach do. Chinh cac doan day
dan nay lam xuat hién thém thanh phan dién tré' Ry
nhu trén Hinh 4a.

Thanh phan dién tré nay lam cho ciu bi mat
can bang ngay ca khi khong co tic dong lam strain
gauge thay doi dién tro. Mit khac, dién tro cua day
dan ciing chiu tac dong ctia nhiét d6 bén ngoai nén
khi nhiét d9 thay doi Ry ciing thay doi theo lam

b) Three-Wire Connection

cho ciu bi mat én dinh hon.

Dé han ché anh hudng cua dién tré day dan va
nhiét d6 nguoi ta cai tién bang cach thay doi cach
dau day dan nhu Hinh 4b. Luc nay ca 2 doan Aa va
aB déu duoc bu dién tre day dan va cung chiu tac
d6ng cua nhiét 6 nén cu sé cin biang khi khong
c6 tac dong. Poan diy dan c6 dién tré Ri, mang
dong dién rat nho vé mach do nén dién thé roi trén
day dan nay rit nho va c6 thé bo qua.

b.  Half-Bridge

u Gauge in
tension
(Re* AR)

Gauge in
compression

1 +
! — VE X

Rs* AR
(compression)

RG_AR

L (Re—AR)

(tension)

Hinh 5: Half-Bridge
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So d6 nguyén 1y va tmg dung cua mach do
dang Half-Bridge duogc gioi thiéu ¢ Hinh 5. Mach
do Half-Bridge st dung 2 strain gauge & trang thai
tich cuc nhung trong d6 c6 1 strain gauge chiu nén
va 1 strain gauge chiu kéo, do nhay tang gép d6i so
v6i dang Half-Bridge. Mach thiét ké dang nay da
loai bo anh hudng cua nhiét 6. Pién ap 1éch Vo
duoc tinh theo cong thure (3):

R—-AR 1
vy = -—— |V 3)
0 ( R 2) EX
c¢. Full-Bridge

Mach Full-Bridge sir dung 4 strain gauge, trong
d6 co6 2 strain gauge chiu nén va 2 strain gauge
chiu kéo. So d6 mach Full-Bridge nhu Hinh 6.

Hinh 6: Full-Bridge
Dién thé Vo duoc tinh theo cong thirc (4):

R—AR R+AR
o = - Vex 4

2R 2R

Nhu di diém qua ¢ trén, && cau Wheatstone
hoat dong can phai cdp mot dién ap nudi Vex
(excitation voltage). Ngudn dién 4p nay thuong co
gia tri trong khoang 3V — 15V. Néu dién ap nay
16n thi dién dong dién chay qua cac strain gauge
trong cic nhanh ciing 16n vi thé s& lam anh huong
dén dién tro cua strain gauge do anh hudng cia
nhiét d§ ban than cac strain gauge sinh ra (self-
heating).

Dién ap kich thich Vex ciing anh huéng dén
dién 4p léch Vo cia cau (thé hién trong cic cong
thie (1), (2), (3)), néu Vex khong duoc giir 6n dinh
thi Vo ciing s& khong 6n dinh va lam anh hudng
dén két qua do. Vi thé mach ngudn nuéi cho cam
bién dugc thiét ké thém chuc ning remote sensing.
Chtre ndng ndy cho phép mach kiém tra dién ap
Vix trén mach cdu bang dudng hdi tiép dién thé
ding 2 day dan sense high va sense low tai diém
noi day cap dién thé kich thich cho cam bién.
DPuong hoi tiép dién thé nay dua vé bo ngudn dé so
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sanh va bu thém luong dién ap roi trén day dan.
Vi thé nhitng cadm bién loai nay tré nén cd 6 day
(Hinh 7).

+Sen

’ +Ext

"JJ \LL‘ +Sig

-Ext
’ -Sen
-Sig

Hinh 7: So' @6 nguyén Iy ciia ciu 6 day

2.2 N¢i dung

2.2.1 IC khuéch dai tin hiéu 1B31AN

a. Churc nang

— IC dugc thiét ké chuyén dung dé khuéch dai
tin hie::u cho cac cam bién, mach do c6 dang cau va
ntra cau.

— Dién thé kich thich cho cam bién thay doi

dugc va chirc nang remote sensing hd trg cho cac
cam bién 6 day, 4 day, nira cau.

— B0 loc tin hiéu (10 Hz — 20 kHz), cho phép
tuy chinh.
— Hé sb khuéch dai thay ddi duoc trong
khoang 2 mV/V —5.000 mV/V.
FUNCTIONAL BLOCK DIAGRAM

BRIDGE EXCITATION

Hinh 8: So' d6 khéi chirc ning ciia IC 1B31AN
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b.  Két néi véi cam bién
IC 1B31 hd tro cac loai cam bién loai 6 day, 4

GAIN

REF IN  REF OUT

(27) sense HiGH v

a. Cam bién 6 day

(ALTERED] d‘)
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day va mach do dang nira cau c6 tro khang 120 Q
hodc 16n hon (Analog Devices, 1996).

REFIN  REF OUT

Vour
{FILTERED) G'

b. Po nira cau

Hinh 9: So d6 nguyén Iy két ndi véi cam bién va strain gauge

c. Diéu chinh dién dp cdp nguo”‘n cho cam
bién V, EXC

Dién ap cap ngudn cho cam bién (dién ap kich)
Vexc dugc dat trude 10 V khi ndi chan 19 (REF
OUT) véi chan 20 (REF IN). Dé ting dién ap Vexc
can mic thém dién tré Rexr tir chan 21 (EXC ADJ)
tdi chan 26 (HALF-BRIDGE COMPL) nhu Hinh
10a.

Gia tri dién trd6 Rexr dugc tinh theo cong

A7pF

+18Y I +
20 19

REFIN REF OUT

1831

a.Vixc10V-15V

Pé giam dién thé Vexc thi méc mot bién tro 20
kQ gitra chan 19 (REF OUT) va chan 20 (REF IN)
va mot tu 4.7 puF tr chan 20 t6i chan 16
(COMMON) nhu Hinh 10b, luc nay Vexc thay doi
duoc trong khodng 4 V- 10 V.

d.  Biéu chinh hé s6 khuéch dai
Heé s6 khuéch dai G duoc tinh theo cong thic:

80kQ
G=2+

7
Rg

Vouv
{FILTERED} “)—'
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thie (5), (6):
_ 10kQ % VREFﬁOUT )
T — B
VEX - VREFfOUT
VRrer our = 6,8V
_ 20kQxR, ©
T 20k~ R,

REF IN REF OUT

Vexc OUT

SENSE HIGH Vour C) -
(FILTERED} 4

b. Vexc4V-10V
Hinh 10: Pi¢n thé cAp ngudn cim bién Vexc

Trong d6 Rg 1a dién tré ndi giita chan 3 va chan
4. Dya vao cong thirc (7) néu mudn thay ddi hé sb
khuéch dai thi chi can thay dbi gia tri dién tré Ra,
vi thé nén sir dung Rg 12 mot bién tro dé dé dang
diéu chinh khi str dung.
e. Diéu chinh tan sé cdt cua bo loc ha thong
(Low pass filter)

Téan sb cét cta bd loc ha thong dwuoc thiét ké
mic dinh & 1 kHz. Dé thay déi tan sb cit thdp hon
1 kHz cAn mic thém 2 tu dién gifra chan 12 voi
chan 16 va chan 13 v&i chan 14 nhu Hinh 11a. Gia
tri cta cac tu dién duogc tinh theo cong thurec:
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kHz

fr e 18 pAn A £ -
Cgprq = 0.015uF -1 (8) Vi f. 1a tan s6 mong mudn (f. <1 kHz).
le Doi vé6i tan s6 cat 16n hon 1 kHz thi méc thém
3 dién trd Rser1, Rser2, Rsers nhu Hinh 11b.
1kHz
fo

GAIN  REFIN REF OUT

Vour a
{FILTERED) “)—‘
o-10v

010V
1B31

a. Tén s6 dwéi 1 kHz b. TAn s6 trén 1 kHz

Hinh 11: Thay déi tin s6 bd loc tin hiéu
Gia tri cua cac dién tro nay dugce tinh theo cong

thac (10), (11), (12): Ry, =40kQ Je -1 (12)
1 1kHz
Ry, = zokQ/ { lkIC{ - 1} (10) 2.2.2 Thiét ké mach khuéch dai
7 z _ Chirc nang cua cuia tung khéi dwoc trinh bay cu
Ry :]6kQ/I:U€[fIZ_1i| (11) the dudi day:

INPUT + BRIDNGE EXCITATION

=
“—IMPUT {2

GND + SENSE LOW({BE)
SwW 2-2 SW 2-3

GND + SENSE LOW(B-E)
SW 2-2

Ll

OUTPUT (FILTERED)

Hinh 12: So’ d6 nguyén Iy mach khuéch dai
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WS GMD +WS
RZ2 R13 R16
ZTOK EEK 2TOK, 270K,
SWl-1: —(-Vs)
SW1-2: +VS Bk Scmc Shw S
SW1-3: UNUSED
SWl-4: OFF
SWl-5: ¥V_EXC1l (CH1)
. z. 2 a SW1l-5: ¥V EXC2 (CH2) AL g N g
Hinh 13: Khoi mach kiém tra dién ap - B e B e
dung Voltmeter ’
VOLT METER
- . p
O//PO
SW1 :—=— l
1 =
J W EXC1
5 o—E&
- W Exc2
RED
J2Z
I::] BLACK
Xoay SW1 dé thay doi cac vi tri két noi cta — Vitri 3: khoéng ding
A + \ A _ 5 1 e R . i . .
clklan ( ). Ava'chan‘( ) ciia Voltmeter voi cac diém — Vi tri 4: khong dung
can do dién 4ap (Hinh 13). o o
o o — Vitri 5: do Vexc cua kénh 1
— Vitri1: do dién ap -VS o Lo
o o, — Vitri 6: do Vexc cua kénh 2
— Vitri2: do dién ap +VS
INPUT + BRIDGE EXCITATION VEXC (©)
n: THEUT-— o & o SENSE HIGH (F) V_EXC (C) — V_EXC (C)
D: TNEUT+ B g =
C: V_EXC il
B+E: GND I s 25 (H-B CMPT) Tieren
ety L INPUT (A
= sEEE e | smpuTO FANPUT(A) -INPUT (A) 1 (NP e
HIN +INPUT+++++ —INPUT
I SENSE LOW (G)  GND (B-E) GND + SENSE LOW (B-E) GMD + SENSE LOW (B-E)
l 5w 2-1 sW 2-2 SW 2-3 SW 2-4
swz%\(
: V_EXC ADJ
L OUTPUT (FILTERED)
i C_SELQ
__—|| — A
Hinh 14: Chon ki€u ket noi cam bien
Load cell két ndi voéi mach khuéch dai — Vi tri 2: két ndi voi cam bién 4 day
thong qua dau noi 16S-1. Tuy theo loai cam bién ~ Vi tri 3: ndi tit ngd vao INPUT+ va

ma xoay SW2 dé chon cu hinh két ndi cho thich INPUT- cita IC dé diéu chinh input offset
hop (Hinh 14).

c LA e . . — Vi tri 4: két noi v6i mach nira cau
— Vitri 1: két noi véi cam bién 6 day
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J GND l 2
OUTPUT (FILTERED)
15
129232500 =0
: 2T
Bgé CGHU.ZZUF
Ei:ﬁvwﬂ cil|
SEfiaze LPF ADJ |Feozz
z e
32223223823 e — A loower
ol Jefml<] 1B31AN [ cel|
‘“lml“‘lm - -] D S— |
- —. ca| |
T 11
e o o SW3-1: F = 10 H=z
SW3 Io-7saF SW3-2: F = 90 Hz
— | — SW3-3: F = 180 Hz
el SW3-4: F = 500 Hz
1 10.015uF

Hinh 15: Diéu chinh tin s6 cit ciia bd loc ha thong

i Tén sb cét ctia mach loc ha thong cé‘thé thay
doi trong khoang tir 10 Hz dén 1 kHz bang cach
ket hop cac tu hay dién tr¢ bén ngoai. Tan so cat
cia mach lgc ha thong duogc thay doi boi SW3
(Hinh 15), khi xoay SW3 thi cac chan chuc ning
cua mach loc dugc thay doi vi tri d§ ghép pc")i voi
cac gié} tri tu dién khac nhau, tir 36 tan so cat dugc
thay doi.

— Vitri1: tAn sb cit 10 Hz

— Vi tri 2: tAn s6 cit 90 Hz

— Vitri3: tAn s6 cit 180 Hz
— Vi trf 4: tAn s6 cét 500 Hz
— Vitri5: tan s cat 1000 Hz

GAIN ADJ

Hinh 16: Diéu chinh hé s6 khéch dai
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Do loi ciia mach khuéch dai duge didu chinh
thong qua SW4 va mot bién trd tinh chinh (Hinh
16). Piéu chinh SW4 s& lam thay d6i cac gia tri
dién tro co gia tri cb dmh (10 Q - 280 Q) va cac
dién tré nay dwoc méc ndi tiép voi bién tro tinh
chinh c6 gia tri thay doi tir 0 Q - 100 Q.

“Nhu vy ddi voi mach khuéch dai nay do loi co
thé diéu chinh trong khoang:

GMAX=2+ﬂ=8002 (13)
10Q +0Q

GM1N=2+ﬂ:212 (14)
2800 +100Q

3 KET QUA VA PANH GIA

Dé kiém tra hoat dong va danh gid chét
lugng cua thiét bi ta tien hanh mot so thi nghi¢m dé
kiém tra:

3.1 Thinghiém 1: Khao sat dap \ng tin sb
cia mach khuech dai

- Néj cac day cua loadcell vao ngd vao cia
mach khuéch dai

— Xoay num chinh dé dat do khuéch dai mong
muon

— Diéu chinh Vexc sao cho gié tri bang 10 V

— Sir dung Card NI myDAQ dé xem tin hiéu
ngo ra

T’hay ddi nam chinh tan sd cét cta bd loc va luu
lai két qua.

Két qua thi nghiém cho thdy khi diéu chinh
num chiqh tan so cat cua mach loc giém dan thi cac
thanh phén tan s6 nhicu bi triét ti€u dan va bién do
song nhicu cling giam dan. Cu thé:
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Khi f. = 1000 Hz, trong séng nhiéu c6 cac — Chuki 2 ms: thn sb 500 Hz

thanh phan: o — Chuki 1 ms: tan s6 1000 Hz
— Chu ki 20 ms: tan s6 50 Hz, bién d6 khoang Khi f. = 10 Hz, tin hi¢u ngd ra chi con lai thanh
100 mV o phan nhiéu ¢6 tan so 50 Hz nhung bién do da suy
— Chu ki 2.5 ms: tan s0 400 Hz giam con rat nho (khoang 5 mV).

- i - -~ =
sore s o
Audolrputleht [+] Audolrput et [=] AudolnputLeft [+ AudolnputLeft [
Fleses s naied _—
sae v o vl
Volts/Div Position (Div) Volts/Div Position (Div)
| |
J ) <) J
2V 5] ol v [s o
=iy ‘nnedete (<]
\-) —
sms [
oevce
beviqumoA [ Rur =
e R s b
Won Flor [ toscne » [ m]|[=f]|[&

ource Source
Audoinptleht [5] Adorprtiet (2]

7 Enabled Enabled 7jEnabled

Dev1 (N myDAQ) [+ Run Once: =
amon a1 G0 &) 2l G0 &) || @oin @ow == » |[(m]|[e]|[e | oo o oo o

c. f.=180 Hz d. f. =90Hz

Seale Vertical Seale

Volts/Div Position (Div) Volts/Div
| |
J <) J
o8 [V ) o

Type Siope
Inmedate ]

=N
(o] [ ][m]/(=]
JRunl,

e.f.=10Hz
Hinh 17: Tin hiéu ngé ra quan sat trén oscilloscope (myDAQ)
3.2 Thi nghiém 2: Khuéch dai load cell — Lan luot djt cdc tai biét trude trong lugng

lén load cell va ghi lai gid tri doc dugc trén

— Dau day load cell vao mach khuéch dai MyDAQ. Két qué thu duoc nhu Bang 1,
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St dung MATLAB dé vé lai cac gia tri trén va Tu két qua tinh toan ta dugc phwong trinh biéu
tim dang hém mo ta moi quan hé gilra khoi luong dién quan hé v-m nhu sau:
a dién the (Hinh 18).
va dién the (Hinh 18) v (mV) = 3,885 m + 8,022 (15)
Hinh 18: Do thi méi quan hé _
gitra dién thé va khoi lwong £ awl- .
:

500 1000 1500 2000 2500 3000
m (gram)

xuat dd giam b6t su phirc tap trong tinh toan va
thiet ké phan cting, dong thoi d tin cay va do
chinh xéc cling cao hon so v6i mach thiét ké bang

Bang 1: Cac cap gia tri khdi lwgng, dién thé thu
dugec tir thi nghiém

Khoi lwgng m (gram) __ Di¢n thé v (milivolt) nhimg linh kién roi. Két qua ctia céc thi nghiém
0 0 cho thay mach sau khi thiét ké ché tao dap ung
180 705 dggc nhfn}g yéu cau dat ra cho mot bai thuc hanh
280 1108 vé ban chét’ va ky thuat xir 1}'/ tin hiéu tir mdt strain
360 1408 gauge. ’Thiét bi da duogc trién khai giang glay mot
385 1480 cégh rat hiéu qua cho thyc hanh hoc phan Cam
540 2110 bién chuyén nang tai phong thi nghiém Do ludong
560 2190 va Cam bién, thuoc B6 mon Ty dong hoa, Khoa
665 2565 Cong nghé.
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dé thiét ké mach khuéch dai tin hiéu cho cam bién paper/3642/en/ truy cap ngay 10/10/2013.

v6i cac thong sd ki thuat theo dé nghi cua nha san
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