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y VAN BAN KY THUAT PO LUO'NG VIET NAM DLVN 50 :2009

Qua can cap chinh xac E;, Fy — Quy trinh kiém dinh
Weights of E,, F, classes — Methods and means of verification

I Pham vi ap dung ‘ ‘ _

Van ban ky thudt nay quy dinh quy trinh kiém dinh ban dau, kiém dinh dinh ky va kiém
- dinh bat thuong ddi voi qua can hoac qua can chuan diung dé kiém dinh ¢6 khéi luwgng

tr danh dinh tir 1 mg dén 50 kg.cép chinh xac E,. F,.

2 Thuat ngir, dinh nghia va cac ky hiéu
2.1 Cdac thuat ngit va dinh nghia trong van ban nay dwoc hiéu nhuw sau:

2.1.1 Qua can cap chinh xdc E,, F| bao gom cac qua can cdng tac va qua can chuan
c6 cap chinh xac E,. F| theo OIML R 111-2004.

2. I
2.1.2 Kiém dinh ban dau 1a kiém dinh lan dau tién qua can méi duge san xuat. méi nhip
khau trudce khi dua vao sur dung.
2.1.3 Kiém dinh dinh ky 1a cdc lan kiém dinh ti¢p theo kiém dinh ban dau. theo chu ks
quy dinh.

2.1.4 Kiém dinh bat thiwong la kiém dinh trong qua trinh st dung (chua hét han hiéu luc
kiém dinh). theo yéu cau cu thé. Thi du yéu cau cua nguoi sur dung. véu cau cua khach

hang. yéu cau cua co quan ¢ tham quyén (thanh tra. Kiém tra. v.v.).

2.1.5 Khoi lwong quy woe (qua c¢an) la kKhoi lugng cua qua can duge can trong khong khi.
o nhi¢t dg 20°C. véi qua can chudn co6 khoi lugng riéng la 8 000 kg/m” va khong khi ¢6

khoi lugng riéng 1a 1.2 kg/m”.

2.1.6 Sai s6 lén nhat cho phép (cla qua can) la chénh léch 16n nhit theo quy dinh gita
khéi luong quy ude do duge va khoi luong danh dinh cua qua cén

2.2 Cac ky hiéu:

- &: Sai 0 cua qua can (mg)

- mpe: Sai s6 16n nhat cho phép cua qua can (mg. 2)

- Am: Chénh léch khéi lurong gitra qua can kiém va qua can chuén (mg. g, ke)

- d: Gid tri do chia cua can (mg, g

)

————_
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- I: Chi thi cua can (mg, g. kg):

- P: Chi thi thuc cua can dién tr (mg. g. kg)

- AL :Tong khdi lugng qua can nho dé xac dinh chi thi thuc cua can dién tir (mg)
- [L] :do léch cho phép lén nhat cua qua can can kiém dinh.

-s @ dg l¢ch binh phuong trung binh cua cac két qua do trén cédn (do léch chuan cua
can).

- Le: do léch cua cdc qua can chuan

- 1.i: vitri can bang cua lan can thu i.

- Cy : gia tri khéi lugng danh dinh cua qua can chuan:
-1i : s6 doc trén bod phan chi thi

-p : khoi lugng riéng cua khong khi:

-V, : thé tich cua qua can can kiém dinh:

- Ve : thé tich cua qua can chuan.

- W : hé sb hiéu chinh vé anh huong cua luc khi tinh
-C: qua can chuan

-Q: qua can can kiém dinh

- Am : do chénh léch khéi luong gitra qua can kiém (Q) va qua chuan (C)
-r:  qua chuan nho

-1: qua can nho dugc thém vao dia can

-ai: dg chénh I¢ch gitra tong khoi lugng cac qua can va khoi lugng ciia mot qua can
tuong tng dung dé so sanh cua phép can thur i.

- Qm : khoi lugng (m) ctia cac qua can can kiém dinh
3 Cac phép kiém dinh

Phai lan luot tién hanh cac phép kiém dinh ghi trong bang I:

: - Bang 1
Theo diéu, Ché dg kicm dinh ;
TT  Tén phép ki¢m dinh muc cua R > ) -
quy trinh diu Dinh ky Bat thuong
1 | Kiém tra bén ngoai 7.1
Pon vi khoi lugng 711 % 2 = 7]
Khoéi luong danh dinh 7.1:2 + E 3
Hinh dang hinh hoc 7.1.3 + - -
Két cau 7.1.4 + = a
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Tinh trang bé mat 1.1.5 4 + -
Ghi nhan 7.1.6 + ) -
Hop dung qua can 748 o + + -
| .« A -~ ~ =
2 | Kiém tra ky thuat 7.2 \
3 N N |
Kiém tra vat liéu 7.2.1 + - -
Kiém tra tir tinh 722 E E - 1
' 3 | Kiém tra do luwong % <4 i F
fy
- 4 Phuong tién kiém dinh
| Phai s dung phuong tién kiém dinh dugc quy dinh trong bang 2:
. Bang 2
TT o V) ic trung ki | Ap dungcho |
I'én phwong tién kiém dinh Dgf tru 8 ‘l‘-‘ Al: dung d‘_"
thuat do lwong | dicu muc cua
co ban ~_quy trinh
1 Chuin do lwong
1.1 R : A B N P 7.3
Khi kiém dinh qua can cap chinh xac E,
| - Qua can chuan cap chinh xic E; c¢6 khdi luong | . y -
s ; ;: = 2 - | Cap chinh xac E,
\ danh dinh phu hop véi qua can hodac bd qua can |
‘ can kiém dinh. f
[ | . I3
- B§ qua can chuan cap chinh xéac E; ¢6 khoi luong
| danh dinh tir 1 mg dén 500 mg.
1.2 llar e 18 s = 2 : e i3
| Khi kiem dinh qua can cap chinh xac F,
‘ .
| - Qua can chuan cap chinh xac E; (hoac E;) ¢6 khoi | . ; s L1, l
‘ . . s e e Cap chinh xac E; |
| lugng danh dinh phi hop véi qua can hodc bd qua ‘
| ¢can can kiém dinh. '
\
i - B§ qua can chuan cap chinh xac E; (hodc E;) ¢o
| khdi luong danh dinh tir 1 mg dén 500 mg. .
N =2 T 1
2 | Phwong ti¢n khac
2.1 |- Can chuan: Cac can chuan ¢ pham vicanva dé | ' 1.3
2 go + A A . A . |
Iéch chuan phu hgp véi cac qua can can kiém dinh. ‘
Yéu cau vé do 1éch chuin cua cac can chuan: 1
l _ s< 15 [L] 7
| 2.2 | - Nhiét ké co6 gia tri d§ chia khong 16n hon 0.1°C. ‘
a , ‘. |
‘ |- Am ké c6 d <2 % dd am tuong doi. *
| - Khi ap ké co d < 100 Pa (hodc 1 mg Hg)
- Cac dung cu va nguyén liéu (chéi 16ng min. gié
- mém, sach; con tuyét dbi) dé lam sach cac qua can
va hop dung ching.
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5 Dicu ki¢n kiém dinh
Khi tién hanh kiém dinh phai dam bao cac diéu ki¢n sau day:
- Phong kiém dinh phai la bhong riéng biét. kin gié, ndm xa cic truc dudng giao
I I L g g
thong va céc ngudn eay rung dong khic.
- N v “ s ()
- Nhi¢t d¢ trong phong phai 6n dinh va duoc gilr trong gi¢i han (20+ 2)°C.
- Trong thoi gian kiém dinh. nhiét do trong phong thay déi khong duge 16n hon
5C/h.

- D6 am tuong doi cua khong khi trong phong phai bang (50 = 13) %.
6 Chuin bj ki¢m dinh

Trudce khi tién hanh kiém dinh phai thuc hién cac cong viée chuan bi sau day:
\

- Sau khi lam sach. cic qua can phai duoc il lai trong phong kiém dinh it nhét 1a 12

- Ldm sach cdc qua can va vo hop dung chung.

2i0.

- Ki¢m tra lai su lam viéc binh thuong cua can chuan va cac diéu kién nhu da néu o
muc 4

7 Tién hanh kiém dinh

7.1 Kiém tra bén ngoai:

Phai kiém tra bén ngoai theo cic yéu ciu sau day:

7.1.1 Don vi khoi lugng dugce sir dung cho qua cén cép chinh xdc E,. F, phai dung

mot trong cac don vi sau:

kilogam (kg)
gam (2) 1g=10" kg
miligam (mg) 1 mg =107 g= 10_'(’ kg

7.1.2 Khoi lwong danh dinh

- Khéi lugng danh dinh cua qua cdn phai bang 1-10" kg: hoac 2-10" kg. hoac 5-10".
v6in 1a s nguyén duong hodc sb nguyén am. hoac bang “07.

- Khoi lugng danh dinh cua cac qua can trong mot bo qua phai tuan theo mot trong
cac d1u01 s6 nhu sau:

(1 1259 % 10" Ke: (151 15 2::5) % 10" ks
(152:2;5) x 10" kg: -(1: 1522 :5)x 10" kg:

trong do n la s6 nguyén duong. hodc sé nguyén am. hoac bang ~0.

7.1.3 Hinh dang hinh hoc
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- Cac qua can trong cung mot bo qua phai cé hinh dang hinh hoc nhu nhau. trir cac
qua can c6 khoi lugng danh dinh nho hon hodc bang 1 g.

- Cac qua can c6 khdi lugng danh dinh nho hon hodc bing 1 g phai co dang tim
phang hinh da gidc hodc dang day. Hinh dang hinh hoc cua cac qua can nay phai thé
hién khdi lugng danh dinh cua chung.

o

7.1.4 Két cau

Cac qua can cap chinh xdc E,. F, phai la mgt khoi vat liéu dong nhat va khong ¢6 hoc
dic¢u chinh.

7.1.5 Tinh trang bé mat

- B¢ mat qua can phai nhian bong. khong ¢6 cac vét xudce va phai dam bao su thay doi
khoi lugng trong dicu ki¢n su dung theo quy dinh 1a nho c6 thé bo qua so véi sai s6
cho phép lon nhat twong rng véi cap.chinh xac cua qua cén:

- Gia tri d nham bé mit qua can phai nho hon gia tri 16n nhat d¢ ra trong bang 3.

Bang 3
( R T Y S ———— e = |
l Cap chinh xac %2 F
| — I ——H po S——— TN Ts—— -
! R, (utm) ; 1 7)
R, (um) 0,2 0.4

7.1.6 Ghi nhan

- Trén bé mat qua, khong dugce ¢d cac so hi¢u. ky hi¢u.

Truong hop trong cung mot by qua can ¢6 cac qua can cung khoi lugng danh dinh
hodc khac nhau vé cap chinh xac phai c¢6 ky hiéu dé phan biét : cac ky hi¢u nay ghi
trén b¢ mat qua can phai dam bao khong anh huong dén chat lugng bé mat cling nhu
do on dinh khoi lugng cua qua can.

7.1.7 Hop dung qua can

- Qua can (b9 qua can) phai dugc dat trong hop g0. hop nhua ... vdi cac hoc dung
ricng bict:

- Hop dung qua can phai dam bao ngan chan dugc hu hai qua can do va dap va rung
dong:

- Trén nap hop dung qua can phai ghi khac cap chinh xac cua qua can:
- Cac qua can trong cing mot hdp phai ciing cap chinh xac.

7.2 Kiém tra ky thuit

Phai kiém tra k¥ thudt theo cac yéu cau sau day:
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7.2.1 Kiém tra vat lieu

Qua can phai dugc lam tir vat liéu chong an mon va khong nhiém tir. Vat lidu lam qua
can phai dam bao vai dicu ki¢n va muc dich s dung binh thuong. su thay doi khoi
lugng cua qua so vai sai so cho phép 16n nhat 1a nho va c6 thé bo qua.

7.2.2 Kiéem tra tir tinh

Do tir hoa cua vit licu che tao qua cén. tuy thudce vao cap chinh xdc cua qua. khong

dugce vuot qua gid tri ghi trong bang 4.

. Bang 4
[‘ l:l

Qua can cap chinh xac

— + n— —_— _— M — e — -1\

Do tir hod 16m nhat . ugM (uT) 8 25

7.2.2.2 Do tham tir
Do tham wr (x) cua vat li¢u che tao qua can dugc quy dinh theo cap chinh xac. khoi
lugng danh dinh cia qua va khong duge vuot qua gia tri néu trong bang 3
Bang 5
i - ————— —————————————————— —mibd -

Khoi lugng danh dinh . N Do tham tr x

__m) | CipchinhxicE, | CépchinhxicF, |

Y msSlg s 0.9 10 |

L 22g<m<5100g Wi 0.18 0.7 e
>__ _ 20gsm _ 0.07 02 |

7.3 Kiém tra do luong

Cac qua can cap chinh xac E,. F, duoc kiém tra do luong theo trinh tu. ndi dung.
phuong phép va véu cau sau day:
7.3.1 Cac yéu cau vé do luong.
Sai s0 cho phép I6én nhat cua qua can duge quy dinh theo cap chinh xac va khoi lugng

danh dinh cia qua dé ra ¢ bang 6.

Bang 6

U Khdi lugng danh dinh Cép chinh xac E, (mg)

Cap chinh xac F, (mg)

_.
h

80

2

N

0

- ~
e

fj=]

(§9]
o
o (e

30

—

00
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3 10 kg 16 50 !
B 5 kg 8.0 25 ) |
< 2 kg 3.0 10
6 1 kg 1.6 5
7 500 g 0.8 2.50
8 200 g 0.3 1.00
9 100 g 0.16 0.50
10 50¢g 0.10 0.30
11 20¢ ] 0.08 0.25
12 10 g ” 0.06 0.20
13 5¢g 0.05 0.16
14 2¢g 0.04 0.12
15 l g 0.03 0.10
16 500 mg 0.025 0.08
17 200 mg 0.020 0.06
18 100 mg 0.016 0.05
19 50 mg 0.012 0.04
20 20 mg 0.010 0.03
21 ) 10 mg 0.008 0.025 ’
22 |~ 5 mg il _aes 10,006 7 0.020 ’
1237 2 mg | ~0.006 ' 0.020
| 24 | | mg 0.006 | 0.020

- D¢ 1éch cho phép khoi gia tri khoi lugng danh dinh cua cac qua can duge cho trong
diéu kién: khi xdc dinh khoéi luong qua. st dung khi lugng riéng quy ude cia vat licu
ché tao qua la 8-10° ke/m’ va khdi lugng riéng cua khong khi la 1.2 kg/m® ¢ nhiét do
20°C:

- Néu nhu trong thoi gian kiém dinh. khéi luong riéng cua khong khi thay doi khong
qua + 10% so véi gid tri 1.2 ke/m’ thi khi tinh dd 1éch khoi gid tri danh dinh cua cac
qua cén, trong cac phép so sdanh, khong can phai tinh dén hé sé hiéu chinh W do anh

huong cua stre day khong khi.

9
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- Truong hop trong thoi gian kiém dinh. khoi lugng riéng cua khong khi thay doi qua
E + 10 % so voi gia tri 1.2 kg/m’ thi can phai st dung khoi lugng riéng thuc (€ cua
khong khi (tire 1a. khi tinh d¢ 1éch khoi gia tri khoi Iugng danh dinh cua cdc qua can.
trong cac phép so sanh. can phai tinh dén h¢ so hi¢u chinh W).

7.3.2 Phwong phap va trinh ty ki¢m dinh

- Viée xac dinh khoi lugng cua bd qua cin cin kicm dinh dugc tién hanh theo phuong
phap so sanh vong hodc so sanh truc tiép theo phép can 1ap 1a ABBA hodac ABA.
- Khi so sanh. phai tinh dén d¢ 1éch LC cua qua can chuan va néu can thiét (xem muc_

7.3.1). phai tinh dén h¢ so hi¢u chinh W v¢ anh huong cua luc khi tinh.
- C6 2 phuong phap kiém dinh qua can E,. I, duoi day.

7.3.2.1 Trinh e kiém dinh qua can E>, Ftheo phwong phdp can lap ( Gauss):

Chi dp dung doi voi truong hop can chuan la loai can 2 dia co khi. co chi thi kim hogc chi
thi quang hoc.
7.3.2.1.1 Phuong phap can 13p theo Gauss gom c6 cic thao tac dugc néu ra tr muc 1dén 6

dudi day

1. Dat qua can can kiém dinh Q I¢n dia can bén trai va qua can chuan C Ién dia can bén
phai. Lan lugt ghi lai 3 vi tri chi thi cudi cung cua kim chi (1;. 5. 15). Sau do. tinh vi tri can

bang L.

2. Dat thém qua céan nho r 1én dia can bén phai dé xac dinh gia tri mgt do chia cua thang
chia. Chon qua cén r sao cho vi tri cdn bang cua can thay ddi trong khoang 1/3 pham vi
thang chia nhung khong nho hon 2 do chia: ghi lai cac vi tri chi thi cua kim va tinh vi tri
can bang L. =

3. Déi chd cac qua can Q va C, tire 1a qua can chuan C dat trén dia can bén trai va qua can
cin kiém dinh Q dat trén dia can bén phai. Ghi lai cac vi tri chi thi cua kim va tinh vi tri

can bang L;.

4. Khoa'rdi lai mo can. ghi lai cic vi tri chi thi cua kim va tinh vi tri can bang L;.

N

. Ddi chd cac qua can lan nira. tirc 1 qua can chuan C dat trén dia can bén phai con qua
cin can kiém dinh Q dat trén dia cin bén trai. Ghi lai cac vi tri chi thi cua kim va tinh vi
tri can bang Ls.

6. Dat thém qua can nho r Ién dia can bén trai. Ghi lai cac vi tri chi thi cua kim va tinh vi

10
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tri can bang L.

Ghi cac két qua nhan dugc vao bién ban kiém dinh theo mau trinh bay trong bang 2. phu
luc 1.

7.3.2.1.2 Khi tién hanh cdc thao téc, can phai tuan tha cac didu kién sau:
1. Vi tri can bi‘mg L; theo sb doc 1. L. 15 dugc tinh theo cong thirc:

L+ 2L+ 15
L (1)
4
2. Vach chia cua thang chia dugc tinh tir trai sang phai (vach 0 & vé bén tréi) khi kim chi
hudng \uon0 phia dudi va-ngugc lai, duge tinh tir phai sang trai (vach 0 ¢ v¢é S bén phai)

-2

khi kim chi hudng 1én trén.

3. Néu thém vao mot trong cic dia can qua can c6 khoi luong t, mg & céc lan can 1.2

6 va qua can nho co khoi luong t, mg o céac lan can 3 va 4 (xem phu luc 1. bang 2) dé doc
dugc vi tri kim chi mot cach dé dang (truong hop kim chi hodc thang chia khong con nam
trong pham vi doc dugc cia bd phan chi thi) thi khoi lugng cia qua can can kiém dinh Q

duoc tinh theo c¢ong thic:

I+

Q=CxtL¢+Am £

(2)

[§9]
(B9

Trong do: ‘ :
Cy : gia tri khoi lugng danh dinh caa qua can chuan:

L¢ : P9 1éch cua qua can chuan.

Cac qua can: t; va 1, s¢ mang dau (+) néu ching cdn phai thém vao dia dat qua can chuan
C va s¢ mang dau (-) néu ching thém vao dia dit qua can can kiém dinh Q.

4. Khi kiém dinh cdc qua can trén cdc can c6 hop giam dao dong. vi tri can bang i duoc

doc true ticp sau khi don can ngirng dao dong.

5. Khi kiém dinh cdc qua can trén cdc cin c6 thang chia chi theo cac don vi khoi luone.
do chénh l¢ch khoi lugng Q - Cy = Am (xem bang 2. phu luc 1) dugc tinh truc tiép tir vi
tri can bang cua can theo cice don vi khoi lugng. Gia tri do chia cua céc can nay can phai

dugc kiém tra thuong xuyén.

6. N¢u khi kiém dinh cdc qua can can phai dua vao h¢ so hi¢u chinh W vé anh huong cua

strc day khong khi thi h¢ s6 hi¢u chinh nay tinh theo cong thire:

11
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W= p(Vq - V) (3)

Trong do:
p : khoi luong riéng cua khong khi:
Vj : thé tich cta qua can can kiém dinh:
V¢ : thé tich cua qua can chuan.

Khoi lugng cua qua can can kiém dinh duoc tinh theo cong thuec:

U L
(() '(~\ ! l,(' FAm -+ W = (4)
9 Bl
7.3.2.2 Trinh e kiém dinh qiia can Es, FFytheo Phirong phdp can thé (Borda):

7.3.2.2.1 Truong hop can chuan la loai can 2 dia co khi. ¢6 chi thi kim (hodc chi thi
quang hoc). i
I. Dat qua can chuan C Ién dia can bén phai: trén dia can bén trai. dat qua can thich hgp
dé lam bi (B). Poc lan luot 3 vi tri cudi cung cua kim chi (1;. .. Iy): tinh \A'i tri can bfmg L.
2. Dat qua chuan nho r 1én dia cin bén phai dé xac dinh gia tri do chia cua thang chia.
Chon qua can r sao cho vi tri can bang cia can thay doi trong khoang 1/3 pham vi thang
chia nhung khong nho hon 2 dé chia. Doc céac vi tri kim chi va tinh vi tri can b;"mg L.

3. Sau khi khod can. khong dong vao bi. 1y qua can chuan C va qua chuan nho r ra khoi
dia va dat qua can can kiém dinh Q Ién do. Poc cac vi tri kim chi va tinh vi tri can bﬁng
L

-

4. Khoa rdi lai ma can. doc vi tri kim chi va tinh vi tri can béng 4.

) Lfl_\' qua can can kiém dinh Q ra khoi dia rdi lai dat qua can chuan C lén d6. Poc cic vi
tri kim chi va tinh vi tri cdan béng Ls.

6. Dat qua can nho r lén dia can bén trai. Doc cac vi tri kim chi va tinh vi tri can bang L.
Ghi cac két qua nhan dugc vao bién ban kiém dinh theo mau trinh bay trong bang 3 (phu
luc 1). i .
7. Khi tién hanh cac thao tac. can tuan thu trinh tu da néu trong muc 1.2 va diéu kién sau:
Néu thém qua cin nho c6 khéi lugng t mg Ién dia can dat bi B hodc 1én dia cén dat qua
can can kiém dinh Q & cac lan can 3 va 4 dé dao dong cua kim chi nam trong gidi han cua
thang thi khi luong cua qua can Q dugc tinh theo cong thuec:

Q=Cn+Lc+Am =t (3)

Trong cong thic (5). d s&é mang dau (+) néu qua can nho t dugc thém vao dia dat bi B va
mang dau (-) néu no dugc thém vao dia dat qua can can kiém dinh Q.

Khi ké dén hé sé hiéu chinh W vé anh huéng cua luc khi tinh, khéi luong cia qua can
dugc tinh theo cong thuc:

12
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Q=Cyt LectAm+ W+t (6)

7.3.2.2.2 Truong hop can dman la loai can 1 dia, ¢6 chi thi dién tr-hién s6 (hodc chi thi
quang hoc) (Xem bién ban kiém dinh - bang 4 -plm luc I)

I. Dat qua can chuan C 1én dia can. khi chi thi on dinh. doc s6 chi L.

2. Thém qua chudn nho r 1én dia cin dé xac dinh gia tri do chia cua thang chia - chon qua
chudn r sao cho vi tri can hfmg cua can thay doi trong klioang 1/3 pham vi thang chia
nhung khong nho hon 2 dg chia - doc sé chi L. 5.

3. Lay qua can chuan C va qua chuan nho r ra khoi dia: dat qua can can kiém dinh Q lén
do. Doc s6 chi I;

4. Nhéc qua can can kiém Q 1én khoi dia. roi dat lai vi tri ci. Poc sé chi L.

5. L.ay qua can can kiém Q ra: dat qua can chuén C 1én dia. Doc s6 chi Ls

6. Thém qua chuan nho r 1én dia. Doc s6 chi L.

Ghi cac két qua nhan dugc vao bién ban kiém dinh theo mau trinh bay trong bang 3 (phu
luc 1).

8 Xu ly chung

8.1 Qua can dat cic véu cau quy dinh cua quy trinh nay. duoc Lap gidy chimng nhan kiém
va din tem kiém dinh.

8.2 Qua can khong dat mét trong céc yéu ciu quy dinh cua quy trinh nay thi khong thuc hién
muc 8.1 va xoa diu kiém dinh cii (néu o).

8.3 Chu ky kiém dinh qua can E, la: 2 nam. qua can F, 1a: 1 nim
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Tén co quan ki¢m dinh:

BIEN B

A

Phu luc 1
AN KIEM DPINH

o

(B [2)h RTINSO O B OIS Ber . U1 | SO L T K8 ko S e e

Dac trung k¥ thudt: tir................. ACN . ovvvvivinsias sosnpiinspiira st Setthossoia s
(4 HCT ) 0 (111 PR TILIOs ot U e e PR NI I i RS

Chuan, thiét b chinh @UQC ST QUIE: ..cocersrsssnssscsasmersmsessmessssrssassssssneasdssssaassss
D 18U KIEN: MI0] UGS, <ssoornneononssnatesssvonssionissssasssmnsss srssonssnmassssivasatatsnssvisivasastisn

NoAY thUC hi€hi: ..cscsiiimriimiammumummmmamvaiismveisiasvsmmsasssssrsssssssassssssns

S6 liéu kiém tra

I. Kiém tra bén ngoai

[

A 5 sk Két luan g

L Ml_lc Tén phép kiém tra Pat Khong dat |
| 7.1.1 |Donvi khoi luong |
| 7.1.2 | Khéi lugng danh dinh i
7.3 | Hinhdanghinhhoe e T W
| 7.14 | Kétcéu " o (T S0 o mbaf s el - Eal
| 7.1.5 |Tinhtrangbeémat | bl e
| 7.1.6 | Ghi nhan ' | B

7.1.7_| Hop dung qua can, - 7. =l e AT
I1. Ki¢m tra k§ thuit
P e T et
(M | Tenpheplemi® 7 Bal [ Khongdat)
L7201 | Kiémuavitlitu | | i

122 K_iém tra tir tinh

1. Kiém tra do lwong

I Phwong phdp kiém dinh

Bo qua can dugce kiém dinh theo phuong phép so sanh vong hay phuong phap so sanh

truc ticp.

-

2 Phwong phap can

(Céac phép can thyuc hién theo phuong phap Gauss hay phuong phap Borda).

3 Két qua

Tuy thudc vao phuong phap can, két qua cua ting phép so sanh sé dugc ghi theo bang

-

1 hay bang 2.
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2 at—

K¢t qua cia cac phép so sanh thue hién

theo phuong phap cin lip (phuong phap Gauss)

Bang 1

Thir tu
cac lan

Tai trong trén dia

Vi tri can bang

Qua can thém vao

Gia tri do chia

can cua can Li trén cac diacan t). t, d (mg)
can (vach: mg) (mg)
riéng biét | Trai Phai Trai Phai
1 Q (@ | d="....(mg)
2 Q €kl | 2 S] l_[ - [.:
== C Q L;= S2=Lg-Ls
i ey & Q It S=(S;i+8S52
5 L "% C Ls=
Q+r & Lg= d=r/s
6 Q-

- Gia tri trung binh gitra cdc lan can 1 va 5: 3 va 4: (vach hoic mg)

- D¢ 1¢ch cua qua cédn chuan cap chinh xéc E; (hodc qua can chuan cap chinh xac k) L¢

(mg)

L,

Am,

e

FLs

L3+ L

Am,=

- Chénh léch khéi lugng Q - Cy (mg)
(Am; - Am,)d

Am =

~

2

- Hé s hiéu chinh vé anh huong cua luc khi tinh W (mg):
W =p(Vqg-V¢)=

- Khoi luong cua qua can kiém dinh Q:

Q=(C'N\)+Lc+Am+W+ — +

d,

)

(*) Gia tri khoi luong danh dinh cua qua can chudan cap chinh xdc E,; (hodc qua cdn
chuan cap chinh xac E,).

4
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Két qua ciia cac phép so sanh thue hién
theo phuong phap cin thé ( phwong phap Borda)

a) Truong hop can chuan la loai can 2 dia, chi thi kim hoéc chi thi quang hoc

Bang 2
Thu tu Vitri can | Qua can thém
cac lan Tai trong trén dia can bang cua vao trén cac | Gia tri d¢ chia
can iy dia can t (mg)
can Li (vach d (mg)
riéng biét Trai Phai hodc mg) Trai | Phai
1 B & e r=..(mg)
2 B C+r= 0+ L;= * ISi=Li=L=
3 B Q Ly= S;=Lg-L;s=.
4 B Q Lis S = (S, + Sy)/2
5 b 6 Ls=
6 B+r=B+ L= d=1/s=

- Gia tri trung binh gitta cac lan can 1 va 5; 3 va 4: (vach hoac mg)
L, "L_; I‘_: + L,

M= Am, =
2 2

- Do léch cua qua can chuan cap chinh xac E, (hodc qua can cap chinh xac E;) L¢ (mg)

Lc=
- Chénh léch khéi luong Q - C'y (mg)

Am = d(m, - my)

- Hé s6 hiéu chinh vé anh hudng cua luc khi tinh W (mg):
W = p(»V(‘) - V() =
- Khoi lugng ctia qua can kiém dinh Q:
Q=C'y+Lc+Am+W=xd
(*) Gid tri khéi lwong danh dinh ciia qua can chuan cap chinh xac E, (hoac qua can
chuan cap chinh xac E»).

b) Truong hop can chuin 1a loai can 1 dia. c6 chi thi dién tu-hién s6 hodc chi thi quang
hoc
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Bang 3

'l‘ll],grnlgif]éc Téi trong Vi tri can bang cua Gia tri d6 chia
riéng bigt | | trén dia can | can Li l(]:’(i;l)Ch hoac d (mg)
| i 1= I =...(mg)
2 C+r=CH [2= s Sl=Ll-127
3 Q L3= 52 =L6-L5
4 Q L4 = Si= (81 + §2)/2
5 & L=
6 C+r=C+ |Lg= d=1rnls=

- Gia tr1 trung binh gitra cdc lan can 1 va 5: 3 va 4: (vach hodc mg)

l.| t I\ I._‘, r [,|
A= T2 v Am, =
2 2

- D¢ I¢ch cua qua can chuan cap chinh xéc E, (hodc qua can cap chinh xac E,) ¢ (mg)
¢
- Chénh I¢ch khoi lugng Q - Cy (mg)

Am = d(m, - m;)

- Hé sb hi¢u chinh vé anh huong cua luc khi tinh W (mg):
W'=p(Vig.=Vg)=

- Khéi lugng cua qua can kiém dinh Q:
Q=Cy+Lct+tAm+ W

IV. Két luan chung . :

Nguoi soat lai Kiém dinh vién
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Phu luc 2

So d0 so sanh vong va phuong phap tinh todn khoi lwong

r i A ‘ r r
cac qua can cap chinh xic E,, F,

Al B qua, bao gbém cic qua can co khéi lugng: 500 g, 200 g 200* g, 100 g, 50 g, 20 g,
20*g,108,58,28,2%* g, 1 g va 1* g dugc sao tir qua can cap chinh xac E-1 ko (hoag
qua can cap chmh xac E; - 1 kg) Két qua cta cac lin can (nhan duoc bang phuong phép
Gauss hoac Borda) dugc thay thé vao cac phuong trinh twong Ung:

1, =-1kg+ X 1000, & day: 1000 = 500 + 200 + 200* + 100:,
a, = - 500 + X 500, " 500 =200+ 200* + 100;
a; =- 200 + X 200, " 200=100+ 50+ 20+ 20* + 10;
a; = - 200* + X 200, " 200=100+ 50 + 20 +20* + 10;
as=- 100 + X 100, L 100 = 50 + 20 + 20* + 10;
ag=-50+X 50, " 50 =20 + 20* +10;
ar=-20+2 20, f 20=10+5+2+2%+1;

| ag =-20* + X 20, " 20=10+5+2+2*+1;

| ay=-10+X 10, L 10=5+2+2*+1;
ap=-5+25, » §5=2+2*%+1;
an=-2+1+1%*,
a;p — 2+1+ 1%
a3 =-1+1%

‘ & day: a;. a. a; ... la d§ chénh léch gitra tong khdi lugng cac qua can va khoi lugng cua
mot qua can trong ung dung dé so sanh.

Ghi chii: qua cdn c6 khoi lwong 1* g khong co trong thanh phan bo qua can kiém dinh,
dicoc lay tir mot bé qua khdac va dwa vao cac phép can.

Khdi luong cta cac qua can can kiém dinh duoc tinh theo cong thic:
1
Qs00 = (1000 + a, - a) (7)
2 —
1
Q0= —— (2Qs00 *+ 22, - 323 + 2a; + a5) (8)
5
1
Qa00 = (2Qsoo + 22, +2a3 - 3a, + as) 9)
5 :
| .
Qio0 = (Q200 + a3 - as) (10)
2
18




Qso (Qio0 + as - ag) (11)
2 F
|
Q)J(l (2()5() t 2'(1(, - 3'(17 = Zag t- Z]t)) (]2)
5 )
]
Qa0 (2Qsp + 2a4 + 2a7 - 3ag + ag) (13)
5
]
(\)]n (Q:” a7 - ilt)) (l‘l’)
]
Qs (Qio + ag-ay) (15)
)
]
Q- (2()\ 1 22!1“-311” 1 2'd|3 ta3) (16)
9 )
]
Qs = —— (2Qs+ 2a)9 + ayy - 3aj; + ajp) (17)
4
1
= (Qz +ay; - a) (18)
5
]
Q- = (Qy +ay; +a;) (19)

(8]

Ghi chi: . =

I- Trong cong thirc (7), gid tri khéi lwong cua qua can chuan cdp chinh xdc E, ( hodc qua
can cap chinh xdc E,) 1 kg dwoc lay tir gidy chimg nhéan kiém dinh.

2- Cong thite (19) ding dé kiém tra sw ding dén ctia cdc p/zep tinh.

3- BY qua can khoi heong 1 mg 16i 500 mg 6 cdc thanh phan twong te ciing dwoc kiém
dinh theo so do va cdc céng thirc da néu & trén.

4- Dé kiém tra si diing ddn cua céc phép tinh, can hai so sdnh sai sé cua tong khoi lirong
cdc qua can véi téng sai s6 cua tmg qua cdn riéng biét trong bo. Su khdc nhau giita cac
gia tri nay khong dwoc lon hon gia tri do chia cua can.

A2 Bj qua, bao 06111 céc qua can c6 khoi lugng: 500 g, 200 g, 100 g, 100* g, 50 2. 20 ¢
10* g, 10* g, 5¢g,2¢g,1 g, 1* gva 1** g dugc sao tir qua can chuan hang I 1 kg ( hoac
qua can Lhuan hang i 1 kg). Ku qua cla cac lan can (nhan dugc bang phuong phap
Gauss hodc Borda) dugc thay thé vao cac phuong trinh trong ing:

a; =-1kg + X 1000,




édéy:Z1000=500+200+100+100*+50+20+10+10*+5+2+1+1*+1**:

a, =- 500+ Z 500, " ¥500=200+ 100+ 100* «50 +20 + 10 + 10* + 5+
2+1 o iy 0 Flig

a; =-200 + X 200, " £200=100+ 100*;

a;=- 100+ X 100, " 3100=50+20+ 10+ 10*+5+2+ 1+ 1%+ 1**;
as =-100+ X 100, W LS 1600= 5020+ 10% 105 +5+2+1 + 1% = 1%
ag =- 50+ Z 50, W X50=20+10+10*+5+2F1+1+ 1]
a;=-20+ZX 20, " ¥20=10+10%;

ag=-10+ X 10, AT I0=S5 040 1% = |2

ag=-10+Z 10, B OEI0=5+2-+ 112 &+ 1%

ap=-5+Z5, " ZS=2+1+14+1;

aj=-2+1+1%,

ﬂ12:-2+ I+ 1%
ajs == 2 + ¥+ 1"
Khai lugng cta cac qua can can kiém dinh dugc tinh theo cong thuec:

1
Qso0= —— (1000 + a,; - ay) (20)
2
1
Qa00 = (2Qs00 + 2a; - 3a;3 - ay - as) (21
3y
1
Qi = (Qa00 + a3 - a4+ as) (22)
)
1
Qio0r = —— (Qa00 + a3 + a4 - as) (23)
1
Qso = (Qyo0 + a4 - ag) (24)
2
1
Q2 = (2Qs0 + 2a4 - 3a7 - ag - ay) (25)
R)
1
Qo= (Qa + a7 - ag + ay) (26)
D —-—
1
Qo+ = (Qy + a7 + ag - a9) 27)
)
1
Qs = —— (Qptag=—ayn) (28)
‘, 2 '
1
Q2= (2Qs+2ap-aj -ap-2ay3) (29)




|
[ Q (Qa+ ayy +ap-ap) (30)
0
l -
Qe (Qx +ay-ap +ap;) (31)
2
1
Q- (Q2-ay +a)+as) “ {32)

A3 B0 qua bao gom cdc qua can c6 khoi lugng 10 kg: 5 kg: 2 kg: 2* kg va 1 kg. dugc sao
tr qua can chuén cap chinh xac E; (hoic qua can chuin cap chinh xac E,) 1 kg.

K¢t qua nhan dugc cua cac phép can duge thay thé vao cac phuong trinh tuong tme:

a;=-1kg+1
ap, == 21 2;
83 ==22+2%;
a=-25+3;:
as =-210+ 10.

o day: ¥2-1kg+1;
* 4Tk
Z10=35+2+2%+ 1 kg,

4%

(1o

Khoi lugng cua cic qua cdn can kiém dinh duge déi ching theo cong thic:

Q =G +a (33)

Qg = 2(, Ta) T a (34)

(33- = :CI Tap T+ as (35) 2
Qs = 5C;+3a; +a,+a;+ay (36) '
Qm = ]()C; 1 ()Z]] 5 283 t 233 + a4 + as (37)

Ghi chi: trong cdc cong thicc trén, khéi lwong C; cua qua can chuan cap chinh xac E,
(hodc qua can chuan cap chinh xdc E,) ldy tir gidy chirng nhéan kiém dinh.
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TRS

Van ban ky thuat do lwong
- Kiém dinh: 13 viéc xac dinh, xem xét su phu hop cua phuong tién do so vdi yéu cau phap 1y c6 dat cac chi ti€u ky
thuat cu thé hay khong, két qua do co quan kiém dinh nha nudc x4c dinh 1a dat hoic khong dat. Kiém dinh mang
tinh chét bat budc ddi véi cac phuong tiéc do c6 trong “Danh muc cac thiét bi bat budc kiém dinh” theo quyet dinh
s6 13/2007/QD-BKHCN ngay 6/7/2007 ciia B6 Khoa hoc va Cong nghé, nay 1a thong tw 23/2013/TT/BKHCN ban
hanh ngay 26/9/2013 quy dinh phuong tién do nhom 2, nhém bat budc kiém dinh. Viée kiém dinh phuong tién do
do kiém dinh vién do luong thuc hién thong nhat theo cac quy trinh kiém dinh. Thi€t bi sau khi kiém dinh dat yéu
cau dugc dan tem kiém dinh hoac cap gidy chirng nhan kiém dinh cta co quan quan ly Nha nuéc vé do ludng hoic
co s& duge ty quyén kiém dinh Nha nudc va cé gia tri phap ly trong ca nudc.

- Hiéu chuin phwong tién do: 13 thiét 1ap mbi twong quan giita do ludng va phuong tién do. Hiéu chuan khong
mang tinh chét bt budc. Dua vao két qua hi¢u chuén, khach hang tu quyét dinh xem thiét bi c6 sir dung nira hay
khong.
- Ban chét ctia kiém dinh va hiéu chuan gidng nhau 14 viéc so sanh phuong tién do véi chuan dé danh gia sai s6

va cac dac trung ky thudt do luong khac cua né. Khac nhau 14 kiém dinh theo yéu cau phap 1y, bat budc ap dung,
trong khi hiéu chuan 1a tu nguyén.

Danh muc viin ban k¥ thuét do lwdng Viét Nam vé quy trinh kiém dinh va chu ky kiém dinh phuwong tién do
(Ban hanh ciaa B¢ trwéng Bo Khoa hoc va Cong nghé)

STT| Tén phwong ti¢n do E,f;‘t VNa;‘nf’ile‘ ;‘Z;lt‘;‘iithdlfiéfn“’gignh S& higu Chu ky kiém dinh
01 | Cén phan tich, cin ky thuat tcrﬁlhplgaé;tﬁ,hcan ky thuat-Quy | 51 uN 16:2021 | Nam
02 | Can phan tich Cclf‘éléﬁhén tich - Quy trinh hi¢u PLVN 284:2015 1 Nam
03 | Candia Cén dia - Quy trinh kiém dinh DLVN 15:2009 1 Nam
04 | Can ban Can ban - Quy trinh kiém dinh DPLVN 14:2009 1 Nam
05 | Canotd Cén 6 t6 - Quy trinh kiém dinh DLVN 13:2019 1 Nam
06 | Can treo Can treo - Quy trinh kiém dinh DPLVN 02:2009 1 Nam
07 | Can treo méc cAu giillll treo moc cau - Quy trinh kiém DLVN 2592015 | Nim
|| i e gii‘}lldéng ho 16 xo - Quy trinh kiém| 1) 1\ 30.9019 2INam
09 | Qua canF2, M1, M2 l(gl‘éfn Cgﬁlﬁz’ MI, M2 - Quy trinh | ) N 47:2000 1 Nam
10 | Qua can E2, FI g;; can E2, F1 - Quy trinh kiém BLVN 50:2000 | Niim
D Jowaneie | QUSBELEL Qu e | o | AN ED
12 | Qua can F1, F2, M1 1?123 zii:;cgiaﬂtlgo‘ﬁémnh PLVN 286:2015 1 Nam
13 | Can kidm tra qué tai gir; l;‘lerﬁ E;gluglfﬁ xexachtay- | b VN 26:2012 1 Nam
14 | Cankiém tra tai trong 8‘:‘:; lfr‘frﬁ Ef‘erf‘ (gr‘i’ﬁ‘g Xecogidi- | b VN 482015 | Nim
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