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VAN BAN KY THUAT PO LUONG VIET NAM PLVN 286 : 2015

Qua can chuan cap chinh xac F1, F, va M,
Quy trinh hiéu chuan

Weights of classes F;, F, and M; - Calibration procedure

1 Pham vi ap dung

Vian ban ky thuét nay quy dinh quy trinh hi¢u chuan qua can chuan (sau day goi tat la
qua can) cap chinh xac Fy, F; va M, c6 khdi luong danh nghia tir I mg dén 5 000 kg
(pht hop véi yéu cau ky thuat va do luong theo OIML R111-1).

2 Giai thich tir ngir
Céc tir ngir trong vin ban nay duoc hiéu nhu sau:

2.1 Khéi luong quy ude: Khéi lugng quy ude ciia qua can 1a khdi luong cia qua cin
chuan c6 khéi luong riéng 8000 kg/m® can bang véi qua can d6 trong khong khi &
nhiét do 20 °C va khi luong riéng ctia khong khi 1a 1,2 kg/m?.
2.2 Sai s6 cho phép 16n nhat (mpe): 12 chénh léch 16n nhét theo quy dinh gitra khoi
luong quy uoc va khéi luong danh nghia cia qua can. Sai s6 cho phép 16n nhat cua cac
qua can cap chinh xac F; va F, va M; duoc cho trong phu luc 1.

3 Cac phép hiéu chuin
Phai lan luot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bdng 1
TT Tén phép hiéu chuin rl;?lzoqiijl':r?:]l.;]c
1 Kiém tra bén ngoai 7.1
2 Kiém tra ky thuat 7.2
3 Kiém tra do luong 7.3
3.1 Lua chon phuong phap so sanh 7.3.1
3.2 Lua chon s phép do lip 7.3.2
3.3 Tién hanh cac phép do lap 7.3.3
3.4 Tinh toan xt 1y sb liéu 7.3.4

4 Phwong tién hiéu chuin
Céc phuong tién dung dé hiéu chuan qua can duoc néu trong bang 2.
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Bdng 2
Tén phwong tién diing bic trung ky thuat Ap dung cho
T dé hiéu chuin Twd 3 diu myc cua
: do lwong co ban quy trinh
1 | Chuén do ludng
1.1 | Khi hiéu chuan qua can cip chinh xé4c F;
CA4c qua can c6 tong khoi
lugng danh nghia bang |
khoi lugng danh nghia | Cap chinh xéac E, hodc cao hon 7.3
cia qua can can hiu
chuan
1.2 | Khi hiéu chuan qua can cip chinh x4c F,
CAac qua can c6 tong khbi
lugng danh nghia bang |
khoi lugng danh nghia | Cap chinh xac F; hodc cao hon 7.3
cia qua can can hiéu
chuan
1.3 | Khi hiéu chuan qua can cép chinh x4c M
CA4c qua can c6 tong khoi
lugng danh nghia bang C4o chinh xéc F» hod h
khéi luong danh nghia | P C T ac T2 H0ACCA0 oM 7.3
cua qua can can hiu
chuan
2 | Phuong tién do khac
Can so sanh c6 pham vi | o 1éch chuan, gia tri do chia va
2.1 | do phu hop véi qua can | d6 1éch tam < 1/5 mpe cuia qua can 7.3
can hiéu chuan can hiéu chuan
. Ph i do: (15 +30)°C
2.2 | Nhiét ké am vi do: ( ) 5
Gia tr1 do chia: 0,1 °C
. Ph i do: +90) %RH
23 | Amké am vi do: (30 ) % 5

Gia tr1 do chia: 1 %RH

5 Diéu kién hi¢u chuan

Khi tién hanh hi€u chuan phai dam bao cac di€u kién sau day:

- Dia diém hi€u chuan phai du sang, xa cac ngudn sinh nhiét, xa cdc nguon sinh gio,
khong bi rung dong.

- Tuy vao cap chinh xdc ctia qua can can hi¢u chuan, di€u kién moi truong khi hiéu
chuan phai dam bao yéu cau trong bang 3.
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Bdng 3
Cép chinh xac . . . ]
cia qua cin can Dieu kién nhiét do Pieu kién d§¢ am twong doi
hiéu chuan
(18 + 27) °C, £ 1,5 °C/h,
F 40 + 60) %, £ 15 %/4 h
! khéng qué + 2 °C/12 h ( )% °
(18 + 27) °C, £ 2 °C/h,
F 40 + 60) %, £ 15 %/4 h
2 khéng qué + 3,5 °C/12 h ( )%, °
(18 + 27) °C, £ 3 °C/h, -
M Kh
t khdng qua + 5 °C/12 h ong ép dung

6 Chuan bi hié¢u chuin

Truéc khi tién hanh hiéu chuan phai thuc hién cic cong viée chuan bi sau day:

- Lam sach bé mat qua can bang ch6i mém, khi tro, nudc cat hodc con. Néu lam sach

bang con hodc nude cat phai dé qua can 6n dinh trong thoi gian quy dinh tai bang 4.

Bdng 4

Phwong phap lam sach | Qua cén cédp chinh xac F; Qua can c\i‘g If/lhmh xae P
1
Lam sach bang con 2 ngay 1 gio
Lam sach bang nuéc cat 1 ngay 1 gio

- Bat ngudn dé say may ddi v6i can so sanh dién tir tdi thiéu 30 phat hodc theo yéu cau

cua nha san xuat.

- On dinh nhiét do ddi v6i cac qua can chuan va qua can can hiéu chudn trong thoi
gian khong nho hon gia tri quy dinh trong bang 5 (Khong ap dung dbi voi qua can cap

chinh xac M,).

Bdng 5

Cip chinh xac ciia qua cin F. F,
|ATJ* (°C) 20 5 2 05 | 20 5 2 0,5

Khoi lugng danh nghia cua Théi gian én dinh nhiét do (gio)

qua can
1 000, 2 000, 5 000 kg 79 1 1 - 5 1 0,5 -

100, 200, 500 kg 33 2 1 0,5 4 1 05 | 05
10, 20, 50 kg 12 4 1 0,5 3 1 05 | 05
1,2,5kg 6 3 1 0,5 2 1 05 | 05
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Cip chinh xdc ciia qua cin F. F,
|AT|* (°C) 20 5 2 05 | 20 5 2 0,5
Khoi luong danh nghia ca Théi gian én djnh nhiét 6 (gio)
qua can
100, 200, 500 g 3 2 1 0,5 1 05 ] 05| 05
10, 20,50 ¢ 1 1 1 0,5 1 05 | 05| 05
<10g 1 050510505 |05|05] 05

|AT|* - Chénh léch ban dau gitta nhiét do cua qua can va nhiét do tai noi hiéu chuan

7 Tieén hanh hiéu chuan

7.1 Kiém tra bén ngoai

Phai kiém tra bén ngoai theo cac yéu cau sau day:

- Pon vi khéi lugng cia qua can 1a mot trong cac don vi sau day: kilogam, gam,
miligam.

- Khéi lugng danh nghia ctia qua can phai bang 1-:10" kg hodc 2-10" kg hoic 5-10" kg
v6i n 1a s6 nguyén duong hoidc sé nguyén 4m hodc bang "0".

- Qua can gia cong phai c6 bé mat nhan, khong c6 vét xude; qua can dic phai duoc
lam sach ky khong c6 canh séc, chay cat va duogc son hoéc phu.

- Céc qua can trong cung 1 bd phai c6 hinh dang hinh hoc giéng nhau, ngoai trir cac
qua can c6 khéi luong danh nghia nho hon 1 g. Cc qué cin c6 khdi lugng danh nghia
nho hon 1 g phai ¢6 dang tdm phang hodc ddy hinh da giac, hinh dang hinh hoc cia
céc qua can nay phai thé hién khéi lugng danh nghia ctia ching.

- Trong cung 1 bd, cac qua can c6 khdi luong danh nghia gidng nhau phai c¢6 diu hiéu
dé phan biét.

7.2 Kiém tra ky thuat

Phai kiém tra k¥ thuat theo cac yéu cau sau day:

7.2.1 Kiém tra khéi lwong riéng

Khdi lugng riéng ciia qua can duge xac dinh tir mot trong cac ngudn sau day:

- Nha san xuit cung cap.

- Gidy ching nhén hiéu chuan cii.

- Ap dung cac gia tri khdi lugng riéng cho trong bang 6 theo vat liéu ché tao qua can.

- Do tryc tiép theo phuong phap phu hop véi OIML R111-1.
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Bdng 6
o Khdi lwong riéng, kg/m?
Vat li¢u

o Gia tri Do khong dam bao do (k =2)
Nickel bac 8 600 170
Ddng thau 8 400 170
Thép khong gi 7950 140
Thép carbon 7700 200
Sit 7 800 200
Gang duc (tring) 7700 400
Gang duac (xam) 7100 600
Nhém 2700 130

Tuy theo cdp chinh x4c ctia qua can, khdi lugng riéng cua ching phai dép timg yéu cu

tai bang 7.
Bdng 7
Khéi lwgng danh Gi6i han khdi lwgng riéng, 103 kg/m?
nghia ciia qua ¢in | C4p chinh xac F; | CAp chinh x4c F, | CAp chinh xac M,
Tir 100 g tré 1én tir 7,39 dén 8,73 tir 6,4 dén 10,7 > 4.4
50 g tir 7,27 dén 8,89 tir 6,0 &én 12,0 >4,0
20 g tir 6,6 dén 10,1 tir 4,8 dén 24,0 >2.6
109 tir 6,0 dén 12,0 > 4.0 >2.0
5¢ tir 5,3 dén 16,0 >3.0
29 > 4.0 >2,0
19 >3,0 Khéng quy dinh
500 mg >22 Khéng quy dinh
Du6i 200 mg Khoéng quy dinh

7.2.2 Kiém tra tir tinh d6i véi qud cén cdp chinh xdc F,

Do tir hoa (1oM) va do tham tir (y) ciia qua can duge xac dinh tir mot trong cac ngudn

sau day:

- Nha san xuat cung cap.

- Giay chung nhén hi¢u chuan cii.

- Do tryc tiép theo phuwong phap phu hop véi OIML R111-1.

Do tir héa va d6 thim tir ciia qué can cip chinh xac F; phai dap Gmg yéu cau tai bang 8.
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Bdng 8
Khéi lrgng ciia qua cin
Dai luwgng .
<lg tr2gdén10g >20g
Do tir hoa 16n nhét (M), uT 25
Do tir tham 16n nhét (y) 10 0,7 0,2

7.3 Kiém tra do lwong
Qua cén‘cr:in hiéu chuan duoc kiém tra do luong theo trinh tuw ndi dung, phuong phap
va y€u cau sau day:
- Lya chon phuong phap so sanh;
- Lya chon sd phép lap;
- Tién hanh cac phép do lap;
- Tinh to4n va cong bd két qua hiéu chuan.
7.3.1 Lwa chon phwong phdp so sdanh
7.3.1.1 Phuong phap so sanh ABBA
Trong phuong phéap ndy, tién hanh 4 phép can theo thu ty trong bang 9.

Bdng 9
TT | Phépcén Chi thi Chénh léch
1 A A,
2 B B
2 5 B, Al=[(B1-A1) +(By-Ay))] -HSN/2
4 A A,

Trong dé: A: qua can chuan;

B: qué can can hiéu chuan;

HSN: hé sb nhay ctia can so sanh, duoc 1iy tir gidy chtirng nhan hiéu chuan.
7.3.1.2 Phuwong phap so sanh ABA
Trong phuong phéap nay, tién hanh 3 phép can theo thu tu trong bang 10.

Bdng 10
TT | Phépcén Chi thi Chénh léch
1 A Aq
2 B B, Al=[(By-A;) +(B1-Ay)] -HSN/2
3 A A,

Trong do: A: qua can chuan;

B: qua can can hiéu chuan;

HSN: hé sb nhay cta can so sanh, duoc 1dy tir gidy chtirng nhan hiéu chuan.
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7.3.2 Lwa chon sé phép lip

Tuy theo cdp chinh x4c clia qua cin can hiéu chuén, sé phép lip duoc quy dinh trong
bang 11.

Bdng 11
Cép chinh xic ciia qua cin
Phwong phap so sanh
F1 F, M,
ABBA 1 1 Khong ap dung
ABA Khong 4p dung 1

7.3.3 Tién hanh cdc phép do lip
Tién hanh cac phép so sanh véi sd phép lip dam bao yéu cau dé ra & muc 7.3.2.

Can luu ¥ cac thong s6 mdi truong phai dam bao yéu cau trong bang 3.

7.3.4 Tinh todn xi¢ ly so liéu

Khoi luong quy udc cia qua can can hiéu chuan (mg) dugc xac dinh theo cong thuc:
m, =m,, +Al (1)

Trong dé: mg,: khdi lugng quy udc ciia qua can chuan;

Al: chénh Iéch khéi luong duge xac dinh theo bang 9 (d6i v6i phuong phap
ABBA) hoac bang 10 (d6i v&i phuong phap ABA).

Sai s6 clia qua can dugc xac dinh theo cong thirc:
E= Myom — Mgy (2)

Trong do: Mpom: khoi luong danh nghia cua qua can can hiéu chuan.

8 Uéc lwgng dd khong dam bao do
Do khong dam bao do duoc téng hop tir cac ngudn trong bang 12.

Bdng 12

Thanh phin d9 khong dam bio do Phén b Ui Ci Shhd
Qué trinh can Chuén Uy 1
Khéi lwong cua qua can chuén Chuén Umec 1
Khéng 6n dinh cta quéa can chudn Hinh chir nhat Uinst 1
Strc day khong khi Chuan Up 1
Hé s6 nhay cua can so sanh Chuén Us 1
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> A LA Ghi

Thanh phén d$ khong diam bio do Phan bo Ui S| chi
D9 phan gidi ciia can so sanh Hinh chit nhat Ug 1
Do 1&ch tam cua can so sanh Hinh chir nhat Ug 1

DKDBD chuin tong hop (uc) duge xac dinh theo cong thirc:

uc:\/ujv+ufm+ufnst+u§+uf+uj+u§ (3)
8.1 PKDBD trong qua trinh can

DKDBD trong qua trinh can dugc xac dinh theo cong thirc:
U, =S, (4)

Trong do: Sp,: 516 léch chuén cta can so sanh duoc xac dinh tir giéy chtirng nhéan hi¢u
chuan tai murc tai twrong duong me.

8.2 PKPBD ciia khdi lwong qua cin chuin

DKPBD cua khéi luong qua can chuan duoc xac dinh theo cong thic:

U
mc % (5)
Trong do: Up:: DPKDBD mé rong cua khéi lugng quy ude cua qua can chuan dugc
xac dinh tir giady ching nhan hiéu chuan;

u

k: hé sd phu cua U,

Trong trudng hop sit dung to hop qua can chuan thi PKPBPD ciia t6 hop bang tong
DKDBD cua cac qua can trong to hop.

8.3 PKPBDP do su khong on dinh ciia qua cin chuin

DBKDBD do sy khong 6n dinh coa qua can chuin duogc xac dinh tir su thay doi khoi
lugng quy udce sau nhiéu lan hi¢u chuan. Néu chua c6 két qua hi¢u chuan trudc do thi
¢6 thé dugc ude lugng no theo kinh nghiém.

Trong trudng hop st dung to hop qua cén chuan thi DPKPBD cua t6 hop bang tong
DKDBD cuia cac qua can trong td hop.

8.4 PKDPBD do sirc diy khong khi
DKPBD do sirc day khong khi duge xac dinh theo cong thic:

2
Uﬁ :|:mcr -M-U(pa )} (6)
Pr Pt

‘. : 12
Trong do: u(p,): DPKDBD ctia khoi luong riéng khong khi, u(p,) = % kg/ms;
pi: khéi lwong riéng ctia qua can can hiéu chuén;

pr: khoi lugng riéng ctia qua can chuan.
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8.5 PKPBD do hé sé nhay ciia can so sanh
PKDBD do hé s6 nhay cua can so sanh dugc xac dinh theo cong thurc:
U, =A|-UH5N (7)

Trong do: Upsn: DPKDBD cua hé s6 nhay cua can so sanh dugc xac dinh tir gidy ching
nhan hi¢u chuan can so sanh tai mure tai twrong duong mg.

8.6 DKDBD do d¢ phan giai ctia can so sanh
DKDBD do do phén giai cua can so sanh dugc xac dinh theo cong thire:

2\/_ . ®)

Trong do: d: gia tri d0 chia ctia can so sanh.

8.7 DPKDBD do do léch tam cuia can so sanh

DKDBD do d6 1éch tdm cua can so sanh duogc xac dinh tur giéy chtirng nhan hi¢u chuan
cén so sanh tai murc tai twong duong my,.

8.8 DPKDBD mé rong
DBKDBD mé rong (U) duogc xac dinh theo cong thirc:
U =kxu, 9
Trong dé: k: hé s6 phu, k = 2 ing véi xac suat tin cay P = 95 %.
PKPBD mé rong U phai dap tmg diéu kién U < 1/3 mpe.

9 Xir ly chung
9.1 Qua cén sau khi hiéu chuan néu dam bao yéu cau (U + | E |) < mpe thi dugc cip
chtng chi hiéu chuan (tem hiéu chuan, gidy chimg nhan hiéu chuén,...) theo quy dinh.
Két qua hiéu chuan phai bao gdm tdi thiéu cac thong tin sau:

- Khéi luong quy udc kém DPKDBD;

- Khéi lugng riéng cua qua can.

9.2 Qua can sau khi hi¢u chuan néu khong dam bao yéu cau (U+[E ) < mpe thi
khong cap chimg chi hiéu chudn méi va x6a dau hiéu chuén cii (néu co).

9.3 Chu ky hiéu chuan ciia qua can cap chinh xac Fy, F, va My 1a 12 thang.
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SAI SO CHO PHEP LON NHAT CUA QUA CAN, mg

Phu luc 1

z. L . Cép chinh x4c ciia qua cin
Khoi lwrgng danh nghia cua qua can
Fi F, M;
5000 kg 25000 80 000 250 000
2 000 kg 10 000 30 000 100 000
1 000 kg 5000 16 000 50 000
500 kg 2 500 8 000 25000
200 kg 1000 3000 10 000
100 kg 500 1600 5000
50 kg 250 800 2 500
20 kg 100 300 1 000
10 kg 50 160 500
5kg 25 80 250
2 kg 10 30 100
1 kg 5 16 50
5009 2,5 8 25
2009 1 3 10
100 g 0,5 1,6 )
50¢g 0,3 1 3
209 0,25 0,8 2,5
109 0,2 0,6 2
590 0,16 0,5 1,6
29 0,12 0,4 1,2
Y 01 0,3 1
500 mg 0,08 0,25 0,8
200 mg 0,06 0,2 0,6
100 mg 0,05 0,16 0,5
50 mg 0,04 0,12 0,4
20 mg 0,03 0,1 0,3
10 mg 0,025 0,08 0,25
5mg 0,02 0,06 0,2
2 mg 0,02 0,06 0,2
1mg 0,02 0,06 0,2
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Phu luc 2

Tén co quan hiéu chuin BIEN BAN HIEU CHUAN
............................... SO i,

kKiéw: s6:

Co s¢ su dung:

Phuong phap thuc hién:

Chuén, thiét bi chinh dugc st dung:

KET QUA HIEU CHUAN

1 Kiém tra bén ngoai:

- Pon vi khéi luong: L] Pat [] Khong dat
- Khéi lugng danh nghia: [ Pat [J Khong dat
- Bé mat: L1 Pat [1 Khong dat
- Hinh dang hinh hoc: L] Pat [] Khong dat LI N/A
- D4u hiéu phan biét: [ Pat [J Khong dat O N/A

2 Kiém tra ky thuit:
- Khéi lugng riéng
S DO O N 0a
- D6 tham tur

3 Kiém tra do luwong:

Khéi luong | Qua can| Can so
danh nghia | chuan | sanh
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Khéi lugng |Qua can| Can so
danh nghia| chuan | sénh

®) Khong phai ghi c¢ft nay khi su dung phuong phéap ABA.

AKétlugn:
Nguwoi soat lai Nguwoi thue hién
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