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Vén ké xoay chiéu - Quy trinh hiéu chuan

AC Volt meter - Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thudt ndy quy dinh quy trinh hiéu chuan cic von ké xoay chiéu c6 dai dién
ap tir 1 mV dén 100 V, tan s6 tir 10 Hz dén 100 Hz, Rinp > 300 M, sai s6 cho phép 16n
nhat + 1 %, dung dé kiém dinh phuong tién do dién tim.

2 Giai thich tir ngir

CAc tir ngi trong vian ban nay duoc hiéu nhu sau:

2.1 Von ké xoay chiéu: la phuong tién do str dung dé do dién ap xoay chiéu.
2.2 UUT: Unit under test (UUT): Von ké xoay chiéu can hiéu chuan.

2.3 STD: Nguén chuan dién ap xoay chiéu.

2.4 OPR: Phim OPERATION ciia chuan (phat nguon).

2.5 Rinp: Tré khang dau vao cua von ké.

3 Céc phép hiéu chuan

Phai lan Iuot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bang 1
TT Tén phép hi¢u chuin Theo di¢u muc ciia quy trinh
1 Kiém tra bén ngoai 7.1
2 Kiém tra ky thuat 7.2
3 Kiém tra do luong 7.3
4 Uéc luong d6 khong dam bao do 8

4 Phwong tién hiéu chuin

Str dung cac phuong tién hiéu chuan néu trong bang 2.
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Bdng 2
Tén phuwong tién DPic trung k¥ thuat do lwomg AP dung clzo
Il ding dé hiéu chuén . co ban dicu myc cua
g J guy trinh
1 | Chuén do lwong
- Pharp vi do: dién ap dén 110 V;
Tan so0: (10 + 100) Hz ; B0 chinh
Ngudn chuin dién ap | Xac phu hop véi pham vi hi¢u 2 3
xoay chiéu chuan. '
- b6 khong ddm bao do mé rong
< 0,05 %.
2 | Phwong tién phu
Déy do chuyén dung | Day cap ddng truc (Coaxial 73
(n€u co) cable) '

5 Piéu kién hi¢u chuan

- Nhiét d6 moi truong: (23 + 3) °C;
- Do am: <70 %RH;

- Dién 4p ngudn cung cap phai dam bao yéu cau ky thuat.

6 Chuan bi hiéu chuan

Trudc khi tién hanh hi€u chuan phai thuc hién cac cong viéc chuan bi sau day:

- Phai dam bao ngudn dién cung cip cho UUT dung nhu yéu cau duoc quy dinh

trong catalogue, cac cau chi, mach bao vé van hoat dong tot;

- UUT can duoc dit trong moi truong hidu chuan it nhat 4 tiéng;
- STD va UUT phai duoc bat say it nhat 2 tiéng trudc khi tién hanh hiéu chuan.

7 Tieén hanh hiéu chuan

7.1 Kiém tra bén ngoai

Phai ki€ém tra bén ngoai von ké can hi¢u chuan theo cac yéu cau sau day:

7.1.1 Trén UUT phai dugc ghi ro:

Tén goi hodc ky hi¢u ctia nha san xuat

Ky hi¢u don vi do;

Ky hi¢u cac cuc do;

SO san xuat
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7.1.2 UUT phai con nguyén ven, cac cuc ndi chac chan, khong nut v, cac chuyén
mach (chot cdm, nim van, ...) phai con nguyén ven.

7.2 Kiém tra ky thuat
- Man hinh hién thi phai hoat dong binh thuong, sang déu, khong bi mét nét.

- Kiém tra so bd mot vai diém & cac pham vi cua cac dai luong do, néu két qua do
vuot ra khoi gidi han sai s6 cho phép cua UUT thi tién hanh hiéu chinh UUT (offset
va Gain - néu cd) trude khi thuc hién cac phép hiéu chuan.

7.3 Kiém tra do lwong

7.3.1 Xdc dinh cdc diém kiém tra

- Xac dinh gi tri dién ap & cac diém 1 mV, 10 mV, 100 mV, 1 V, 10 V, 100 V. Tén
sO twong ung ¢ diém 10 Hz, 60 Hz va 100 Hz.

- Khong hiéu chuan gid tri dién 4p tai tan sd trung voi tan sd ngudn cung cap dé
tranh sai so gdy boi nhiéu “beats” d6i véi gia tri doc trén UUT.

7.3.2 Xdc dinh sai s6

- Nbi dau ra dién ap trén STD véi 2 cuc do dau vao dién ap ctia UUT (nhu hinh 1)
- Thiét 1§1p gia tri dién é{p va tan sé can hiéu chgén tyén STD, 4n OPR, doi gia tri
dién ap dau ra trén STD 6n dinh (bi€u tugng u bién mat)
- Thuc l}ién phép do lap 5 1an. Ghi lai gia tri doc hién thi trén UUT vao bién ban
hi¢u chuan (phu luc).
- Sai s ctia von ké xoay chiéu tai mdi diém kiém tra duoc tinh theo cong thirc:
A = Vuur— (VsTp + CsTD) ()

Trong do:

Vsto: Gia tri dién 4p thiét 1ap trén STD

Cstp: sO hiéu chinh ldy trong gidy chiing nhan hié¢u chuan cia STD

Vuur: Gia tri doc trung binh trén von ké xoay chidu (UUT).

5
ZVUUTi

V & \_/ — =l
01 uuT 5
Calibrator (STD) Yy Yy UuT
Output Input
o L

Hinh 1. So' 46 mach do dién ap xoay chiéu
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8 Uéc lwgng do khong dam bio do

Do khong dam bao do cua phép hiéu chuan von ké xoay chiéu duge tinh toan tir cac
ngudn gay ra sai sé anh hudng dén cac phép do dién 4p khi hiéu chuan, dugc chia
thanh hai loai: do khong dam bao do loai A va d0 khong dam bao do loai B, cu thé
nhu sau:

8.1 D6 khong dam bao do loai A, UA:

Thanh phan nay dugc tinh theo phuong phéap théng ké dya vao két qua do.
Gia tri trung binh cua n gia tri do:

f — Zi=1xi (2)

n — )2
s(x;) = /Zl=t§+x) (3)

b6 khéng dam bao do loai A chinh béng do 1éch chuan thuc nghiém cua gia tri
trung binh s(x):

Do léch chuan s(xi):

u, = s(x) = % 4)

8.2 P khong dam bao do ciia chuin (loai B), ui:

Thanh phan nay duoc Iy tir gidy chang nhan hiéu chuin cta STD, tinh tir 6 khong
dam bao do mé rong: Uys (theo muc do tin cdy chat lugng P = 95 % va hé sé phu k
= 2) duoc cho trong gidy chiing nhan hiéu chuan, tinh theo cong thuc:

Uy ==~ (5)

8.3 P khong dam bao do do dd 6n dinh cia chuin (loai B), uz:
Thanh phan nay duoc udc lwong bang do troi (90 ngay) ctia STD ma nha san xuit
cong bd trong tai lidu k¥ thuat & mie tin cay 95 % (k = 2) chia cho k.

= (6)
8.4 Do khong dam bao do do anh hwéng cia tai (loai B), us:
Dién tro dau ra ciia STD, tré khang vao caa UUT (trd khang va dung khang) c6 anh
huong dén gia tri dién 4p roi trén UUT. Sai s6 do anh hudng cua tai duoc tinh theo

cong thuec:

Vin-Vs 1 R
8roap = ”;],S *= > 2rf CinpRoyr)? + R(::: = 8,04p1 + Oroap2 (7)
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Trong do:
8Loap: Sai s6 do anh hudng cua tai;
Vin: Dién ap roi trén UUT;
Vs: Dién ap phat cua std;
Cinp VA Rinp: Tré khang dau vao (dién tré va dién dung) cia UUT & tan sb f;

Rout: Dién trd dau ra caa STD.

bJ khong dam bao do do anh hudng cua tai, us:
Uz = Urpap1 + Uroap2 (8)
Vidu:

Theo dac trung k¥ thuat cua nha san xuit, dién tré dau ra cua nguén chuén da nang
Fluke 5720 A 1250 Q. Pién dung dau vao cua von ké xoay chiéu c¢& 200 pF, diy cap
do dong truc c6 dién dung 1a 51 pF ddi véi day 0.6 m (85 pF ddi véi day 1 m), vi
vy c6 thé tinh duoc Cinp ~ 250 pF. Vi du & mirc tan s6 100 Hz ta c6:

1
Sroap1 = 5(2 x 3,14 x 100 x 250 x 1071?)2 = 3,08 x 1071

(= 3,1 X107 pV tai di€ém 100 mV) 9)
Véi tan s6 16n nhat dén 100 Hz thi sai s6 ndy quéa bé nén cé thé bo qua.
Mili von mét xoay chiéu thuong ¢ dién tré dau vao rat 16n, v6i Rinp = 300 MQ
Ta c6 thé tinh dugc:

LOADZ ™ Ry 300 X 10

= =0,167 x 1077

(= 0,167 x 1072 pV tai diém 100 mV)
(10)
Véi tré khang vao > 300 MQ thi sai s6 gay boi thanh phan nay rat nhé va co thé bo
qua.
Tuy nhién, véi cac mili von ké chua biét trg khang dau vao thi ¢6 thé thyc hién phép
do dé tim gia tri Rinp nhu sau: N6i mach do nhu hinh 2.
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Hinh 2. So' @6 mach do tré khang dau vao cia UUT

Budc 1: Phat gia tri dién ap va tan s6 can hiéu chuan trén STD, sau do ghi lai gié tri
dién ap hién thi trén UUT, V.
Bude 2: Mac nbi tiép dién tré R1 =10 kQ vao trong mach do, phat lai gia tri dién ap
va tan sb ¢ budc 1, ghi lai gia tri dién ap hién thi trén UUT, V1
T biéu thirc 8.6, trd khang dau vao ctia UUT dugce tinh nhu sau:

Ry

R 11
np VOV—OVI_%(ZTTfCinp)Z(ZROUTR1+R%) .

8.6 D¢ khong dam bao do do d¢ phan giai cia UUT, us:

Thanh phan nay dugc tinh bang mot nira do phan giai (a) caa UUT chia cho can
bac hai cta 3 khi coi phan b mat do xac suét hinh chir nhat.
a

Uy = —=
4 2\/§

8.7 P khong dam bao do két hop: u,

Ue = JuZ +u? +u? + u? +u? (12)

8.8 Do khong dam bio do mé rong: Ugys
Tinh véi mirc d6 tin cdy 95% C.L.; hé sé phu k = 2:
U95 = 2 X uc (13)

Thanh phan nay s€ dugc dua vao giay chung nhan hi¢u chuan cua von ké xoay chiéu
can hiéu chuan.
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Bing 3. Cdc thanh phéan d¢ khéong dam bdo do

STT | Ngudn gbc giy ra dd khong dam bao do | Kiéu, loai Phan bd

1 b0 khong dam bao do do dg tdn man A Chuan

2 | 6 khong dam bao do ctia chuan B Chuan

3 | Bo khong dam bao do do do 6n dinh cua chuin B Chuén

4 Dc}, khong dam bao do do tai (tré khang va dung 5 Hinh chif nhat
khang)

5 | Do khong dam bao do do do phan giai B Hinh chir nhat
Do khong dam bao do két hop Uc Chuan
Do khong dam bao do md rong Ugs Chuan

9 X ly chung

9.1 Vén ké xoay chiéu sau khi hiéu chuin néu dam béo sai sé cho phép thi dugc cap
chtng chi hiéu chuan (tem hiéu chuan, ddu hiéu chuén, gidy ching nhan hiéu chuan...)
theo quy dinh.

9.2 Von ké xoay chiéu can hiéu chuan sau khi hiéu chuan néu khong dam bao sai s6 cho
phép thi khéng dugc cap chirng chi hiéu chuan méi va xoa dau hiéu chuan ci (néu co).

9.3 Chu ky hiéu chuan ctia von ké xoay chiéu 1a 12 thang.




Phu luc
Tén co quan hiéu chuin BIEN BAN HIEU CHUAN

CO SO SAN XUAL v veeeeeeeeeee oo, NAM SAN XUAL evveeee oo
Dac trung k¥ thult: ...

CO SO ST AUNE. .ot e

KET QUA HIEU CHUAN

1. K@M tra D8N MOAT: ......cooo..ovvooeoeeeeeoeeeeeee e
2. Kiem tra K thUAt: ..o
3. K8 tra @0 IWOMQ.  ...oooooooeeeeeeeeeeee e
Gidwi | Tin Gia trj doc trén UUT tai modi lando | So hiéu Do
ditngp | 56— TN | i do

chuan (Hz) | Lanl1 | Lan2 | Lan3 | Lan4 | Lan5 V) (V)

10

1mVv 60

100

10

10 mV 60

100

10

100 mV 60

100

10



Giawi | Tin Gia tri doc trén UUT tai mdi lan do S6 hiéu Do
dién véﬁ) 0 5 5 (Y ) ) ) cff; ISn"PD dkélr:gr:igo
chuan (Hz) | Lan1 | Lan2 | Lan3 | Lan4 | Lan5 V) (V)
10
1V 60
100
10
10V 60
100
10
100 V 60
100

* Do khong dam bao do cua két qua hiéu chuan dwoc uée lwong o muc tin cdy 95 %
C.L. voi hé so phu k = 2.

K&t TUAN CHUNE: ..ottt

Nguwoi soat lai Ngudi thue hién

11



