m KY THUAT PO LUONG

i Gidi thiéu

= Muc dich mo6n hoc
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i Gio1 thiéu

= Noi dung
= Chuong 1: Céc khai ni€ém co ban
= Chuong 2: Sai s6 do va xir Iy két qua do
= Chuong 3: So db ciu tric thiét bj do
= Chuong 4: Chuyén ddi do luong va cam bién
= Chuong 5: Cac co ciu chi thi
= Chuong 6: Mach do va xtr Iy két qua
= Chuong 7: Po dong dién va dién ap
= Chuong 8: Po cong suét va nang lugng
= Chuong 9: Po goc pha
= Chuong 10: Do tan s va thoi gian
= Chuong 11: Po c4c tham sé mach dién

i Gio1 thiéu

m Tai liéu tham khao
» Pham Thuong Han — K7 thudt do lwong cdc dai lwong vt 1 —
NXB Giao duc 1997.
= Nguyén Vin Vuong — Co 56 phieong phdp do kiém tra trong ki
thudt —NXB KH & KT —2001.
= Vi Quy Piém — Co 5o ki thudt do lwong dién r —NXB KH &
KT -2001

= John G. Webster — The Measurement, Instrumentation and
Sensors Handbook — CRC — 1999.
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* CHUONG 1 : CAC KHAI NIEM CO BAN

i Noi dung

= Dinh nghia
= Dic trung cua ki thuat do
m Céc phuong phép do

= Phan loai thiét bi do
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Dinh nghia

A A
S e

= Con ngudi mudn c6 théng tin vé cac su vat, hién tuong xung quanh
minh.

= Can phai qé cac dung cu, phuong phap dé cung cép, uéc luong
thong tin ve doi tuong can biét

* Hoat dong d6 goi la do luong.

Dinh nghia

= Dinh nghia :
= Do lm‘n}g la mQt qué’trinh danh gia dinh luong dai lugng can do
de co ket qua bang so so vai don vi do.
= Qua trinh do 14 qu4 trinh xé4c dinh ti s6 : A, =—
Vidu:1=10A 0
Vi du : do do 4m ?

do tng suit co hoc ?
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i Dinh nghia

= Do ludong hoc: nganh khoa hoc chuyén nghién ctru vé cac
phuong phéap dé do cac dai lugng khac nhau, nghién clru vé mau
va don vi do.

= Ki thuat do luong : nganh ki thudt chuyén nghién ctu va ap
dung cac thanh qua do luong hoc vao phuc vu san xuat va doi
song.

=>» Quan tam : - Dai lugng do
- Pon vi do
- P06 chinh x4c yéu cau ctia phép do va tinh toan

i Cac dac trung cia ky thuat do

= Dai lugng do

= Diéu kién do

= DPon vi do

= Thiét bj do va phuong phap do
= Két qua do

= Nguodi quan sat
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i Cac dac trung cia ki thuat do

bai lugng do

= Dinh nghia : dai lugng can do 1a thong sb dac trung cho dai

luong vat ly can do

= Phan loai :
s Theo ban chét dai lugng do
= Theo tinh chét thay d6i dai luong do
s Theo cach bién d6i dai lugng do

i Cac dac trung cua ki thuat do

= Phan loai theo ban chat dai luong do
= Dai lugng do dién
Dbai lugng do nang lugng

DPai lugng do khong dién

Pai lugng do thong sb
Dai lugng do phu thudc thoi gian
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i Cac dac trung cia ki thuat do

= Phan loai theo tinh chét thay dbi dai luong do
= Dai luong do tién dinh
= Dai luong do ngiu nhién

i Cac dac trung cua ki thuat do

= Phan loai theo cach bién dbi dai lugng do
= Dai lugng do lién tuc (dai lugng do tuong tu - analog)
= Dai luong do roi rac (dai lugng do s6 - digital)
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Cac dac trung cia ki thuat do

Piéu kién do
= Phép do mdt dai lwong phai dugc thuc hién trong diéu kién
chuan theo quy dinh.

Cac dac trung cua ki thuat do

Pon vi do
= Donvi dp : 1’&‘1 gia tri don vi t~iéu cl?uén Vé‘m(f)t dai lugng do nao do
dugc quoc te€ qui dinh ma moi quoc gia déu phai tuan thu.
= H¢ SI (System International)
= HE CGS (Centimeter Gramme Second)
= Hé¢ Anh (English)
= H¢ MKS (Meter Kilogram Second)
= HE¢ MKSA (Meter Kilogram Second Ampere)
= Hé¢ A bong (thude, tAc, yén, ta, sdo, mau.. J)

= Haé phi té chiic (gang tay, sao ding, budc chan...)




Cac dac trung cia ki thuat do

Pon vi do

Pai lwong do Tén donvi | Ki hiéu
Chiéu dai Mét m

Khdi lugng Kilogram kg
Thoi gian Giay s
Cuong do dong dién | Ampe A
Nhiét do Kelvin/°C K
Cuong d0 sang Candela Cd

S6 luong vat chét Mol Mol

Cac dac trung cua ki thuat do

Phan loai thiét bj do

[ M?lll

= Dung cudo

= Chuyén ddi do luong

Chuyén dbi dai luong dién thanh dai lugng dién khac
Chuyén dbi dai luong khong dién thanh dién

= H¢ thdng thong tin do luong

H¢ théng do luong

H¢ théng kiém tra tu dong
H¢ théng chan doan ky thuét
H¢ théng nhan dang

T6 hop do ludng tinh toan
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Cac dac trung cia ki thuat do

Két qua do

= Dinh nghia: 1a nhitng con s6 kém theo don vi do hay nhitng dudng
cong ghi lai qué trinh thay d6i cia dai lugng do theo thoi gian

= Két qua do 1a gia tri uéc luong, x4c dinh bang thuc nghiém nhd
thiét bi do. O mot diéu kién nao dd, cé thé coi la gia tri thuc cua
dai lugng can do.

= Sai sb ctia phép do duoc dua ra dé danh gia sai 1éch giita gid tri
ude luong va gia tri thuc =» danh gia phép do

Cac dac trung cua ki thuat do

Nguoi quan sat
= Dinh nghia: 1a ngudi thuc hién phép do va gia cong két qua do
= Nhiém vu
= Trude khi do: t}ém du‘o"c phuong phap do, chgn dung cu do phu hop
vdi sai s0 yéu cau va diéu kién mdi truong, kieém tra dieu kién do
= Trong khi do : biét diéu khién qua trinh do dé thu két qua mong
muon

= Saukhi do : ndm cac phuong phap gia cong két qua do.
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i Phan loai phwong phap do

= Do truc tiép: két qua co chi sau mot lan do.

= Do gian tiép: két qua co bang phép suy ra tir mot sd phép do

truc tiép.

= Do hop bo: nhu gian tiép nhung phai giai mot phuong trinh
hay mot h¢ phuong trinh méi c6 két qua.

= Do thong ké: do nhiéu 1an va 1ay gia tri trung binh méi co két

qua

i Phan loai phwong phap do

= Phuong phap do truc tiép

Péitwong [ Mach diéu Két
do Cam bién [ ché TH qua
Mach diéu bién TH
Giao tiép Khuéch Mach loc
dai
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i Phan loai phwong phap do

» Phuong phap do so sanh

Déi tugng
do
Cém bién i i Mach diéu _ Mach dat
ch¢ TH mau Xm
Xm
Mach bién d6i

X .
o Keét
N 7

qua

t1 1€ dau vao

i Phan loai phwong phap do

m Phuong phap do so sanh

= So sanh cin bang: E=0

= So sanh khong can bang: E#0 @ X=Xm+E

= So sanh dong thoi : chon boi sb ti 16 thich hop

= So sanh khong dong thoi: tao tin hiéu mau c6 cung dap tng
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i Mau va chuan

s Chuan: cac don vi do ti€u chuan nhu chuan chi€u dai, chuan
khoi lugng, chuan dién 4p...

= Mau: dung cu ding dé kiém tra chuan hoa cac dung cu do
khac
= Pin mu
= Ngudn 6n 4p mau

= Dién tré6 mau

i Mau va chuan

m Céc dung cu do tao ra chqén duoc goi 1;‘1 dung cu chuén cép 1,
dam bao d¢ chinh xac nhat cia mot quoc gia

o C?C dqung cu mau c6 cap chinh xac tl}ép hon va thuong dung
de kiém dinh cac dung cu do san xuat.

= Dung cu mau noi chung dit tién va yéu céu‘béo q}lén, van
hanh rat nghiém ngat nén chi st dung khi can thiét.
(Doc thém chwong 2, sach Ky thudt do lwong cdc dai lwong vit
ly)
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i Hé thong truyeén chuén

= Cac thiét bj chuan c6
do chinh xac cao chi
¢6 y nghia khi truyén
duoc cho cac dung cu
mau va dung cu lam
viéc

Chuén cap 1

quéc gia

Cac dung cu do lam viéc

*\!éi dung

= Céc loai sai s6
= Phuong phap loai trir sai s6
= Phuong phap xt Iy két qua do
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ac loai sai sO

Tiéu chi phan | Theo cich thé hién Theo ngudn giy ra Theo qui luat xuét

loai béng so . s P
sal SO hl@n cua sai so

Loai sai s6 - Sai sb tuyét dbi - Sai s6 phwong phap |- Sai s6 hé théng.

- Sai sb twong dbi - Sai s6 thiét bi. - Sai s6 ngiu nhién

- Sai s0 chi quan.

- Sai s0 bén ngoai.

Sai sb phép do = sai s hé théng + sai sd ngiu nhién

ac loai sai sO

a Sai s6 tuyét déi:  AX =X -X,,
« Sai 58 twong déi: y = 22,100 =~ =.100%
X Xtn
* P chinh xac phép do : € = i : dung cu do c6 do chinh
xac cang 16n, sai s6 cang nho.
* Sai s6 hé théng: thanh phin sai s6 cta phép do ludn

khong dbi hodc thay ddi c6 quy ludt khi do nhiéu 1an 1
dai luong do
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iBéﬂ tap

1. Mét thiét b1 do c6 thang do cuc dai la 100mA, c6 sai sb tuong
doi quy doi la £1%. Tinh cac giéi han trén va gioi haq dudi cua
dong can do va sai so theo phan tram trong phép do doi véi:

o DO 1éch cuc dai
. 0,5 d0 lIéch cuc dai
c. 0,140 léch cuc dai

iBE‘li tap

2 Mot ampe mét co khoang do SA, 2.5A, 1A. Thang do dugc
chia thanh 100 vach, cép chinh xac 1.
= Dit vao thang do SA dé do dong dién, kim chi 18 vach. Xac
dinh gia tri dong dién va tinh sai s6 tuong ddi ctia phép do
= Chon thang do thich hop, x4c dinh s6 vach ma kim chi thi.
Tinh sai s6 moi.
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Phuong phap loai trir sai s6

. Sai s6 hé théng :
« Phan tich 13; thuyét, kiém tra dung cu do, chuén do
« Chinh “0” trudc khi do
« Chinh dinh theo dac tuyén
- Bu nguoc dAu hoac bu hiéu chinh

. Sai s6 ngau nhién
- Ky vong toan m,_ (gia trj trung binh)
. D9 1éch binh quan o, phuong sai D = 62
. Phén bd xac suét : ham mat do phan b6 xac suét chuén

R - Bt
( )_0'\/27re _0'«/27re

Phuong phap loai trir sai s6

» Céc budec tinh sai sO ngau nhién
= Tinh udc lugng ki vong toan hoc my, cua dai lugng do

= Tinh do léch cia két qua mdi lan do so vai gia tri trung binh
v, =x,—X
= Tinh khoang giéi han cug sai sé ngau nhién?® = [A,.4,]

= Xu ly két qua do: lTai nhitng két qua do nao c6 sai s6 du ndm
ngoai kh ﬁlgl’Az
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17



17/01/2015

huong phap loai trir sai sd

Loai bo nhing két qua do khong thuc (sai léch qua 16n)

Loai trur sai s0 h¢ thong

Loai trir sai sO6 ngau nhién

Gia cong két qua do

huong phap xir 1y két qua do

[ o]
Xét n phép do co két qua x;

= Luu d6 thuat tOén Tinh Ki vong toan hoe cua dai lweng do:
gia cong két qua ki
do

Tinh woe lwong 4§ Igch | Binh quin phwong coa
o by b et 1

o= i%ﬁ)lEﬂ(H b=

1.Cho gid tr] x4c sult dang 1. Cho gia tr X4 suat dang
tin P, tim h¢ s phan bé tin P, tim hg s phan bé.
Student ha{tra bang phan bd pnulu(mungpmu
Studant). uan).

2. Tinh Iﬁoinl dang tin Hil 2, Tinh lﬂiblml dang tin cua
kétquado: A, - h, op kétquado: Ay mkoy
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Tinh toan sai s gian ti€p

a Do gian tiép: két qua duoc tinh tir cac phép do tryc tiép khac
* Sai s6 tuyét doi ciia phép do gian tiép

o Sai sb tuong ddi cua phép do gian tiép

Ham y

Sai s6 tuyét d6i Ay

Sai s6 tuong d6i v, = Ay/y

x+x | Hf(an) +(ax) (A"(x)l:’fg"l)
x| 4 (@) +d (o) i(“"'] [“"]
: P T
= (=

Bai tap 1

» Tinh két qua do va sai s6 ngau nhién véi xac suat dang tin cay

p=0.98 cta phép do dién trd véi két qua nhu sau

= 140,25; 140,5; 141,75; 139,25; 139,5; 140,25; 140; 126,75;

141,15; 142.,25; 140,75; 144,15; 140,15; 142,75.
= Biét sai s6 ngdu nhién c6 phan b6 chuan.
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Bai tap 2

Tinh sai s6 twong dbi trong phép do gian tiép cong suit mach
dién thong qua do U.I

Chi sb do thu duge U =100V ;1= 1A

Gia trj 16n nhit cta thang do cac dung cu do la

Imax=1A ; Umax=150V

Cép chinh xac 1%

Phuong phap xir 1y két qua do

= Tinh toan hé s twong quan tuyén tinh
’ = :r—laly -1<ps<1
= Néu p > 0 tuong quan duong
= Néu p <0 twong quan am
= Néu p = 0 khong co tuong quan
= pcang gan | tuong quan tuyén tinh cang manh
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iPhu’(mg phap xir 1y két qua do
» Phuong phap ldy s6 liéu trung binh

= Dit van dé: 2 dai luong X va Y cocac
cap gia tri do tuong ung (x; , y;)
= yi#ax;th X
= Phuong phap : TS
= Chon a, b sao cho v6i n phép do, tong

Sznfﬁ,éé 0
i=1

= C ig lugng phép do n thanh 2 nhom
g4idbang nhau p) =0
i=1

i(% —ax,—b)=0

J=m+l

iPhang phap xir 1y két qua do

n PhI,IO’ng phap binh phuong cuc tiéu : tim P(x) gan ding
nhat voi f(x)
* P(x)=a,+ax+a,x?+...+a,xm
* $(x) = ER=4lf (xx) — P(x;)]? min
e B -0 vi=1.n

aai
4

v
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Phuong phap xir 1y két qua do

= Xay dung phuong trinh va biéu thuc thuc nghiém tir
két qua do
= Tinh hé sb twong quan dé chin doan dang duong cong
= Khi duong cong thue nghiém cé dang tuyén tinh
=« Phuong phap binh phuong cuc tiéu
s Phuong phap trung binh
s Phuong phap kéo chi
= Khi duong cong thue nghiém cé dang phi tuyén
= Phuong phap binh phuong cuc tiéu
s Phuong phap trung binh
= Phuong phap tuyén tinh hoa: khi duong cong khong c6
dang da thirc.

Bai tap 3

Khi thtr nghiém vat li€u ctia sun ta nhan duoc cac gia tri dién trd
cua n6 theo nhiét nhu trong bang sau.

Xéac dinh duong cong thuc nghiém giira nhiét do va dién trd trong
thi nghiém nay

S6 lan thi nghiém |1 2 3 4 5 6
t,°C +0,5 |[49,7 [+19.2 |+30,5 |+40,2 |+49,5
R, Q 1,01 |1,02 [1.07 |L,13 |1,18 |[1.26
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iPhu’(mg phap xir 1y két qua do

= Phuong phép dung mdy tinh
= Dung Matlab : 1énh polyfit
= Dung céc cong cu khac nhu: Mathematical, Excel, Mapple ...
= Dung céc cong cu dd hoa.
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