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VAN BAN KY THUAT PO LUSNG VIET NAM DLVN 98 : 2002

Quad can cép chinh xdac E,, E, - Quy trinh hiéu chudn

Weights of classes E,, E, - Methods and means of calibration

1 Pham vi ap dung

Vian ban k§ thuat ndy quy dinh phuong phdp va phuong tién hiéu chuin qua can hoic bo
qua can cap chinh xac E,, E, c6 khoi luong danh dinh tir Img dén 50 kg, c¢6 hinh dang hinh
hoc va céc yéu cau k¥ thuat khac phu hop véi Khuyén nghi quéc t&€ OIML R111-2 va Van ban
k¥ thuat do luong Viét nam DLVN 50 : 1999.

2 Cac phép hiéu chuin
Phai 14n luot tién hanh cdc phép hiéu chuén cho trong bang 1.
Bdng 1
TT Tén phép hiéu chuin Theo diéu nao Qua can c4p chinh xac
cua QTHC E, E,

1 Kiém tra bén ngoai va kiém 7.1
tra ky thuat
- bon vi do + +
- Khéi lugng danh dinh + +
- Hinh dang hinh hoc + +
- Két céu + +
- Vat liéu + +
- Tur tinh + +
- Khoi luong riéng + +
- Tinh trang bé mat + +
- Ghi nhan + +
- Hop dung qua can + +

2 Kiém tra do luong 7.2
-Lua chon so d6 hiéu chuin + +
-Lua chon phuong phédp so sdnh + +
-Lua chon s6 phép can lap + +
-Tién hanh so sanh + +
-Tinh toan va cong bo két qua + +
hiéu chuin + +
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3 Thuat ngit, dinh nghia va ky hiéu

3.1 Thuat ngir va dinh nghia

3.1.1 Hiéu chuén

Tap hop céc thao tdc trong diéu kién qui dinh dé thiét 1ap méi lién quan giita cdc gid tri cha dai
luong can hiéu chuin dugc chi thi boi phuong tién do, hé thong do hoidc duogc thé hién béing
vat do hoac méiu chudn va cdc gid tri tuong ting thé hién bang chuan.

3.1.2 Qua can kiém tra

Mot hodc mot s6 qua can chuédn c6 gia tri khoi luong da biét truée duge dung trong qud trinh
kiém tra thong ké nham thuc hién mot phép ki€ém vé qué trinh do va chuin, dé dam bao ring
chuén, két qua so sdnh va qua trinh hiéu chuin nam trong cac gi6i han thong ké chap thuan.
3.1.3 Phép so sanh

Phép do trén co s& su so sanh giita gid tri ctia dai lugng can do va gia tri cia mot dai luong da biét.

Phép so sanh khoi luong 1a phép do chénh léch khai luong gitta vat can véi khoi luong cua qua
can chudn da biét trudc.

3.1.4 Khoi lugng riéng (p) clia qua can

Ti s6 gitta khoi lugng (m) clia qua can chia cho thé tich (V) ciia né va duoc thé hién bang cong thuic:

_n
=V

3.1.5 So d6 can

La tap hop cac phép so sanh khoi lugng ctia nhém (khong it hon 3) cac qua can trong dé ¢ it
nhat mot qua can chuén.

3.1.6 Khoi lugng quy udc

Khéi luong qui ude ctia mot vat 1a khéi luong ciia mot vat qui uée ¢6 khoi lugng riéng
8000 kg/m*® can bang véi vat d6 trong khong khi & nhiét do 20 °C véi khéi luong riéng cua
khong khi 1a 1, 2 kg/m°.

3.1.7 Qua can chuin

Qua can duoc dung dé t4i tao hodc cung cap mot gid tri khoi luong da biét.

3.1.8 Qua can hiéu chuin

Qua can hiéu chuin: qua can dugc dua vao hiéu chuidn nhim xdc dinh gid tri kh6i luong.
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3.1.8 Bac tu do
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S6 bac tu do ciia mot so d6 hiéu chudn bang s6 phép so sdnh trir s6 qua can tham gia vao so do
va cong véi s6 dicu kién bién da biét trudc.

3.2 Ky hiéu
m,: kg
m,,: kg
U.: mg
k,
pr. kg /m3
Up, kg/m’
o, - t!
V., : m?
E: g
m: kg
U mg
k. :
ok kg/m’
Up,
o, :t!
V,: m?
L g
m,: kg
U, mg
kS
Py kg/m’
Up,
Max
d:
Uba mg

Khoi luong thuc ciia qua chuin

Kh6i luong qui uGe ciia qua can chuén

bo khong dam bao do ciia m,,

Hé so phu tuwong tng véi U,

Khéi luong riéng ctia qua can chuén

Do khong dam bao do cua gia tri p,

Hé s6 gidn nd nhiét clia qua can chuédn

Thé tich & nhiét do t=20°C cha qua can chuin

Do léch khoi gid tri danh dinh clia qua can chuén
Khéi lugng qui uéc clia qua can hiéu chuin

Do khong dam bao do ctia m,

Heé s6 phu tuwong ting vé6i U,

Khéi luong riéng ctia qua can hiéu chuin

Hé so phu tuong tng véi p,

Hé s6 gian nd nhiét ctia qua can hiéu chuin

Thé tich & nhiét do t=20°C clia qua can hiéu chuin
Do léch khoi gid tri danh dinh cia qua can hiéu chuin
Khéi lugng qui uéc cua qua nhay

Po khong dam bao do clia m

Hé s6 phu tuong tng véi U,

Khéi lugng riéng ciia qua nhay

Do khong dam bao do cua gia tri p,

Miic can 16n nhat clia can chuén

Gia tri do chia nho nhét cta can chuén

Do khong dam bao do ctia can chuan (k= 1)

4 Phuong tién va diéu kién hiéu chuan

4.1 Phuong tién hiéu chuan

4.1.1 Qua can chuin

Qua can chuan dugc diang 1am chuén cho tat ca cdc so d6 hiéu chudn phai 12 qua can chuéan
quoc gia 1 kg hodc duoc dan xudt tir quéa can chudn quoc gia 1 kg.

Qua can chuan (hodc bd qua can chuin) phai ¢ cip chinh xac cao hon cép chinh xdc clia qua
can hiéu chuan. Vi qua can hiéu chuan la qua can cap chinh xac E,, qua can chuan phai cé



cdc dic trung k§ thuat va do luong (d6 nhdm bé mat, cac tinh chat tir[]) twong tu hodc cao hon
qua can hiéu chuén.
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Qua can chuan (hodc bd qua can chuan) ciing phai duoc can bang nhiét v6i moi trudng khong
khi noi hiéu chuin ding theo yéu cdu d6i vdi qua can hiéu chuan.

4.1.2 Can chuan

Can chudn ding dé hiéu chudn phai c6 cdc dic trung do ludng da dugc xdc dinh trudc. Dic
biét, do 1éch chudn (s) ctia can chuén tai mitc kiém phai dam bao:

1
s< =L
5 W

Ly: Do léch cho phép 16n nhat clia quéa can hiéu chuin
4.1.3 C4c thiét bi phu

Cac thiét bi phu (nhiét k€&, 4m k&, baromet[]) dugc ding trong qud trinh hiéu chuén phai c¢6 do
phan giai, do chinh x4cl[] dam bao céc yéu cau giam sat di€u kién moi trudong dé ra trong muc 4.2.1

4.1.4 Céc dung cu phu khac

Cac dung cu phu khdc dung trong qu4 trinh hiéu chuén (panh, dia, khay dung qua canl) phai
1 céc dung cu chuyén dung, khong duoc tao ra vét xude, vét ban hoidc bam bui, bam cic vt la
1én bé mat qua can.

4.2 Diéu kién hiéu chuan

4.2.1 Diéu kién moi trudong

Nhiét do moi trudng khong khi (t) noi tién hanh hiéu chuan phai dam bao nam trong khoang
(18 °C-25°C).

Do bién thién nhiét do (8,) trong qu4 trinh hiéu chuin phai ddm béo yéu ciu cho trong bang 2.

Bdng 2
CAp chinh xéc clia qué can can hiéu chuén S,
E, +0,5°C/hvat1°C/12h
E, +0,7°C/hva+1°C/12h

Do 4m twong d6i cua khong khi (RH) noi ti€n hanh hiéu chuén phai dam bao nidm trong giGi
han: 40 % - 60 %.



Do bién thién do 4m tuong d6i (Sgy) trong qud trinh hiéu chudn phai ddm béao yéu ciu cho
trong bang 3.

DLVN 98 : 2002

Bdng 3
Cap chinh xéc S
E, +5 %/4 h
E, +10 %/4 h

4.2.2 Phong hiéu chuén phai di sdng; xa cac ngudn sinh nhiét, sinh gid, tao rung dong||
4.1.5 Qua can hiéu chuin

- Viéc vé sinh bé mit qua can phai dugc tién hanh bang khi sach hoic bing chéi mém chuyén
dung;

- Qu4 trinh vé sinh bé mat qua can phai dugc tién hanh hét siic cin than va phai dam bao
khong gay ra su thay déi cac thuoc tinh bé mat (tao vét xudc, vét banl]) hodc thim thau hod
chat 1én bé mit qua can do céc dung cu gap, di chuyén qua can, do dung cu 1am sach, do luéng
khi khong sachlJ;

- Qua can hiéu chuan phai dugc can bang nhiét véi moi trudng hiéu chuin. Qua trinh can bing
nhiét phu thudc vao khoi lugng danh dinh, cap chinh xac va chénh l1éch nhiét do ban dau (At)
gifta qua can hiéu chuin va moi trudng hiéu chuan. Thoi gian t6i thiéu (Ah) dé thuc hién qud
trinh nay dugc qui dinh theo khoi lugng danh dinh, cip chinh xdc cua qua can va dugc cho
trong bang 4.

Bang 4
At Khoi lugng danh dinh Ah (h)
Cap chinh xac E, Cap chinh xac E,

>10 kg 45 24

1 kg; 2kg; Skg 18 12
+20°C | 100 g; 200 g; 500 g 06 05

10g;20¢g;50 g 02 02

<l0g 01

>10 kg 36 12

1 kg; 2 kg; S kg 15 06
+5°C 100 g; 200 g; 500 g 06 03

10g;20¢g;50 g 02 02

<10 g 01

>10 kg 27 | 06




1 kg; 2kg; Skg 12 03
+2°C 100 g; 200 g; 500 g 05 02
<100 g 01
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5 Yéu cau ky thuat
5.1 Pon vi do

Kilogam (kg) 1a don vi do khoi lugng. Ngoai ra con mot s6 udc thap phan thuong dung cia
kilogam:

- Miligam (mg): 1 mg = (1/1000) g = (1/10°) kg, hoic
- Gam (g) : 1 g =(1/1000) kg, hoac
5.2 Khoi lugng danh dinh

Khéi luong danh dinh ctia qua can phai bang 1 x 10" kg, hodc 2 x 10" kg, hodc 5 x 10", v6i n
12 s6 nguyén duong hoac s6 nguyén am, hoic bing 0.

Khéi luong danh dinh cuia cac qua can trong mot bo qua can phai tuan theo mot trong cac day
sO nhu sau:

(1; 1; 2; 5) x 10" kg; (1; 1; 1; 2; 5) x 10" kg;

(1;2;2; 5) x 10" kg; (1; 1; 2; 2; 5) x 10" kg,
trong d6 n 1a s6 nguyén duong, hoac s6 nguyén am, hoac ‘0’.

5.3 Hinh dang hinh hoc

Cac qua can trong cing mot bd qua phai cé hinh dang hinh hoc nhu nhau, loai trir cic qua can
¢6 khoi luong danh dinh nho hon hoidc bang 1gam. Hinh dang va kich thudc cdc qua can nay
phai tuan thu theo qui dinh OIML R111-2.

Cac qua can c6 khoi luong danh dinh nhd hon hoic bing 1 gam phdi c¢6 dang tdm phang hinh

da giac hodc dang day. Hinh dang hinh hoc, kich thudc clia cdc qua can nay phai thé hién khoi
luong danh dinh ctia chiing va tuan tha theo quy dinh cia OIML R111-2.

5.4 Két cau
Céc qua can cap chinh xac E,, E, phai 1a mot khoi vat liéu lién tuc va khong ¢6 hoc diéu chinh.
5.5 Vat liéu
Qua can phai duoc lam tir vat liéu chong an mon va khong nhiém tir. Vat liéu lam qua can phai
dam béo trong diéu kién va muc dich sir dung binh thudng, su thay déi khoi luong clia qua can

12 nho so véi sai s6 cho phép 16n nhat, cé thé bo qua.

5.6 Tu tinh



5.6.1 Do tur hoa

Do tr hod ctia vat liéu ché tao qua can dugc quy dinh theo cap chinh xac cua qua can, khong

dugc vuot qua gia tri cho trong bang 5.
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Bang 5

Cap chinh xac

Do tr hod 16n nhat , u,M (uT)

10

5.6.2 Do tham tir

Do tham tir (k) cta vat liéu ché tao qua can duoc quy dinh theo cap chinh xac, khéi luong
danh dinh cta qua can va khong duogc vuot qua gia tri cho trong bang 6.

Bang 6
Po tham tir «
Khoi lugng danh dinh Cdp chinh xéc E, Cdp chinh xéc E,
>100 g 0.01 0.02
<100 g 0.025 0.075
<lg 0.12 0.37
5.7 Khoi lugng riéng

Khaéi luong riéng cua vat liéu ché tao qua can p dugce qui dinh theo cép chinh xéc, khéi luong
danh dinh va phai ndm trong gigi han gitta gid tri p,,;, Va Py.x Cho trong bang 7.

Bdng 7
TT Khoi lugng danh dinh Gia tri khoi luong riéng nho nhat p,,;,, va 16n nhat
P (kg/m’)
Cap chinh xac E, Cap chinh xac E,
1. 100 g dén 50 kg 7,934118,067 7,810118,21
2. 50¢g 7,92118,08 7,74118,28
3. 20g 7,84118,17 7,50018,57
4, 10g 7,74118,28 7,27118,89
5. 5¢g 7,62118,42 6,9119,6
6. 2g 7,27118,89 6,00112,0
7. o 6,919.6 530116
8. 500 mg 6,30110,9 >4.4
0. 200 mg 5,30116,0 >3.0




10. 100 mg > 4.4 -
11. 50 mg >34 -
12. <20 mg >273 .
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5.8 Tinh trang bé mat

Bé mat qua can phai dam bao trong diéu kién stt dung theo quy dinh su thay d6i khoi luong la
nho so véi do léch cho phép 16n nhat twong ing véi cap chinh xdc clia qua can, c6 thé bd qua.

Bé mit qua can phai nhin bong, khong cé cac vét xudc, gid tri d0 nham bé mit qua can phai
nho hon gia tri cho trong bang 8.

Badng 8
Cap chinh xac E, E,
R, (um) 0.5 1
R, (um) 0,1 0,2
5.9 Ghi nhan

Trén bé mat qua can, khong dugc ¢6 céc s6 hiéu, ky hiéu, trir trudng hop can phai c6 ky hiéu
dé phan biét cac qua can cuing khoi lugng danh dinh trong cac trudng hop :

- Trong cung mot bo qua can hodc;

- Khac nhau vé cép chinh xdc.

Céc ky hiéu ghi trén bé miat qua can phai dam bao khong anh huéng dén chat luong bé mait
ciing nhu do on dinh khoéi luong clia qua can.

5.10 Hop dung qua can

Qua can (bd qua can) hiéu chuian phai duoc dat trong hop gd, hop nhua [1 v6i cac hoc dung
riéng biét.

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

Trén nip hop dung qua can hiéu chuin phai ghi khic cap chinh x4c ctia qua can;

Cac qua can trong cting mot hop phai cung cap chinh xac.

6 Yéu cau do luong

6.1 Do 1éch cho phép 16n nhat ctia qua can dugc quy dinh theo cdp chinh xac, khoi lugng danh

dinh va cho trong bang 9.
10
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Bdng 9
TT | Khoi luong danh dinh Do 1éch cho phép 16n nhat (mg)
Cap chinh xac E1 Cép chinh xac E2

1 50kg 25 80
2 20kg 10 30
3 10kg 5 16
4 Skg 2,500 8

5 2kg 1,000 3

6 lkg 0,500 1,600
7 500g 0,250 0,800
8 200g 0,100 0,300
9 100g 0,050 0,160
10 50g 0,030 0,100
11 20g 0,025 0,080
12 10g 0,020 0,060
13 Sg 0,016 0,050
14 2¢g 0,012 0,040
15 lg 0,010 0,030
16 500mg 0,008 0,025
17 200mg 0,006 0,020
18 100mg 0,005 0,016
19 50mg 0,004 0,012
20 20mg 0,003 0,010
21 10mg 0,003 0,008
22 Smg 0,003 0,006
23 2mg 0,003 0,006
24 Img 0,003 0,006
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6.2 Mbi qua can hiéu chuén, do khong dam bao do U véi muc tin cay P = 95,45 % cua gid tri
khoi luong quy udc khong duot vugt qua (1/3) do 1éch cho phép 16n nhit tuong ting cip chinh
xac cua no.
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7 Tién hanh hiéu chuin
7.1 Kiém tra bén ngoai va kiém tra ky thuat

- Kiém tra su phi hgp giita cdc yéu cdu k¥ thuat dé ra tt muc 5. 5 + 5. 8 v6i céc thong s6 k¥
thuat clia qua can hiéu chuén ghi trong Gidy ching nhan hiéu chuén (Ian trudc d6) va cac tai
lieu k§ thuat khic (catalo, gidy chiing nhan kiém tra xudt xudng[lctia nha san xuét) di keém.
Truong hop céin thiét va duoc su dong y cua khach hang, tién hanh thir cdc chi tiéu k¥ thuat
nay tai cac phong thur nghiém dugc cong nhan;

- Bing mat kiém tra qua can hiéu chuén theo cic yéu cau ky thuat dé ra tr muc 5.1+5.4 va 5.9
+5.10;

- V6i nhiing qua can (b qua can) san xudt trudc nam 1994 hoac nhiing qua can dugc ché tao
theo muc dich st dung chuyén dung véi két cau dac biét hoac ¢6 khoi lugng danh dinh khong
tieu chudn phai duoc phan loai va tién hanh kiém theo yéu c4du néu & phu luc 1.

7.2 Kiém tra do luong

Qua can (bo qua can) hiéu chuin cip chinh xac E, va E, phai dugc kiém tra do ludng theo
phuong phép so d6, gom céc budc sau:

- Lua chon so do hiéu chudn;

- Lua chon phuong phép so sénh;

- Lua chon s6 phép lap;

- Tién hanh cédc phép so sanh theo so do;

- Tinh to4n va cong bo két qua hiéu chuén.

7.2.1 Lua chon so d6 hiéu chuédn

Tuy thuoc vao s6 lugng, khoi lugng danh dinh, cap chinh xdc cua céc qua can can hiéu chudn,
hiéu chudn vién phai lua chon cac qua can hiéu chuin va luya chon sit dung so d6 hiéu chuin
phu hop sau day:

7.2.1.1 So d6 hiéu chudn ngang

So d6 hiéu chudn ngang dugc dung trong phép hiéu chudn céc qua can cé cung khoi lugng
danh dinh.
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Phépso . Quacan

_sanh s0: Q. Q. Qo Qi
1 2 3 4

— ™~

1 -1 1 o 0

2 1< 0 1 0

3 1 0 o 1] =

4 0o 1 1 0

5 0 1 0 1

6 0 o . -1 1
R 1 0 0 0

- S6 phép so sanh trong so do (p): 6;

- S6 qua can tham gia vao so d6 hiéu chuén (q): 4;
- S6 qua can kiém tra: tir 1- 3 qua;

- Phuong trinh ¢6 ki hiéu thi tu r: di€u kién bién;
- S6 bac tu do ctia so do v = (p-q+r): 3;

- E: do léch ctia qua can chuén;

- Ky hiéu clia qua can chuén trong so do: Q,.

Trong moi phép so sanh:

-0 656 "0" : qua can tuong tng khong tham gia phép so sanh;

-0 656 "-1": qui can tuong tng duoc ding 1am chuin ctia phép so sanh;
-Oc65s6"1": qua can tuong tng dugc so v6i chudn ctia phép so sanh;
-L,, L,[Lg: cac két qua so sanh ctia cac phép so sanh (1-6)

Trinh bay du6i dang ma tran : ta c6 Qi;x Am; =L,
va diéu kién bién: R.Am =E

Trong do:

Q;;: ma tran h¢ so;

Am; : véc to cot do léch cdc qua can hiéu chudn;
véc to cOt cac két qua do;
i sO thit tu phép so sanh (i=1,[], 6);
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mg
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j: O thi tu cua qua can trong so do (j=1,[1, 4).

7.2.1.2 So d6 hiéu chuin xudng

So d6 duoc dung cho phép hiéu chudn mot ddy qua can can hiéu chudn c6 khéi luong danh
dinh kiéu (1, 2, 2, 5) x 10" kg (céc qua can c6 cung cdc dic trung k§ thuat: khoi luong riéng,
do tham tir[1). Trong so do, qua can chuén c6 khdi luong danh dinh 16n nhat.
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Phép |

Khoi lugng danh dinh (kg)

SS 1x10" « 0,5x10 = 0,2x10" = (0,2x10")  0,1x10 ' (0,1x10™)

s0: n * n *
( 1 2 3 4 5 6

2 | 11 1 1 1 0

4 0 -1 1 1 1 0

6 0 0 -1 1 -1 1

8 | 0 o 1 T 1 -1

12 0 0 -0 -1 1 1

- S6 phép so sanh trong so do (p): 12;

- S6 qua can tham gia vao so d6 hiéu chuén (q): 06;
- S6 qua can kiém tra: tir 1- 4 qua;
- Phuong trinh c6 ki hiéu thi tu r: di€u kién bién;

- S6 bac tu do ctia so do v = (p-q+r): 7;

- E: Do léch ctia qua can chudn;

- Qua can chuén cua so do: 1x 10" kg.

Trong moi phép so sanh:

-0 c6s6 "0" : qua can tuong ing khong tham gia phép so sanh;

-0 656 "-1": qui can tuong tng duoc ding 1am chuén ctia phép so sanh;
-Oc¢6s6 "1" : qua can twong ing dugc so v6i chuin clia phép so sanh;

-L,, L,[1L,,: cac két qua so sanh cua cac phép so sanh (1-12).

Trinh bay dudi dang ma tran : ta c6

14

Qi,j X Amj = Li




va diéu kién bién: R.Am =E

Trong do:
Q;;: ma tran h¢ so;
Am; : véc to cot do léch cdc qua can hiéu chudn;
L;,: véc to cot cac két qua do;
i: s0 th tu phép so sanh (i=1,[1, 12);
j: sO thi tu cia qua can trong so do (j=1,L], 6).
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7.2.1.3 So d6 hiéu chuén lén
So d6 dugc dung cho phép hiéu chuidn mot ddy qua can can hiéu chuin c6 khéi luong danh

dinh kiéu (1, 2, 2, 5) x 10" kg (cdc qua can c6 cung cdc dic trung k§ thuat: khoi lugng riéng,
do tham ti[)). Trong so do, quéa can chuén c6 khéi lugng danh dinh nho nhat.

BT — KiGiegdmhdmh G 1 L
SSso: 10x10 5x10" 2x10" (2x10") 1x10" (1x10") 1x10" (mg)
n * *

(1 2 3 4 5 6 7 -
N ()

1 -1 1 1 1 0 1 0 L,

2 -1 1 1 1 1 0 0 L,

3 0 -1 1 1 0 1 0 L,

4 0 -1 1 1 1 0 0 L,

5 0 0 -1 1 -1 1 0 L,

6 0 0 -1 1 -1 1 0 | =] L

7 0 0 -1 1 1 -1 0 L,

8 0 0 -1 1 1 -1 0 Ly

9 0 0 -1 0 1 1 0 L,

10 0 0 -1 0 1 1 0 Ly

11 0 0 0 -1 1 1 0 Ly
12 0 0 0 -1 1 1 0 L, |
13 0 0 0 0 0 1 -1 L |
r \_* 0 0 0 0 0 1 E_/

- S6 phép so sanh trong so do (p): 13

- S6 qud can tham gia vao so d6 hiéu chuan (q): 07
- Phuong trinh ¢6 ki hiéu thi tu r: Diéu kién bién

- S6 bac tu do ctia so d6 v = (p-q+r): 7

- E: do léch ctia qua can chuan
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- Qua can chuén cua so do: 1x 10" kg

Trong moi phép so sanh:

-0 656 "0" : qua can tuong tng khong tham gia phép so sanh

-O 656 "-1": quéi can tuong tng duoc dung 1am chuén ctia phép so sdnh
-O 656 "1" : qua can tuong tng duoc so vé6i chudn ctia phép so sanh
-L,, L,[]L,5: cac két qua so sanh cuia cac phép so sanh (1-13)
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Trinh bay dudi dang ma tran : ta c6 Qi x Am; =L,
va diéu kién bién: R.Am =E
Trong do:

Q;;: ma tran hé so;

Am; : véc to cot do léch cac qua can hi¢u chuan;
L;: véc to cot cac két qua do;

i s0 th tu phép so sanh (i=1,[1, 13);

j: sO thu tu cta qua can trong so do (j=1,[1, 7).

7.2.2 Lua chon phuong phép so sanh

7.2.2.1 Phuong phdp so sanh kiéu ABBA

Phuong phép so sdnh kiéu ABBA duoc ding cho cdc phép so sdnh véi do chinh x4c cao, loai

trir dugc do troi ciia can chuan theo thoi gian hiéu chuan.

Trong phuong phap nay, phai ti€n hanh 04 phép can theo thit tu nhu trong bang 9.

TT Phép can Chi thi Chénh léch
1 A A
2 B B, X={(B;-A)+(B,-Ay)}1/2
3 B B,
4 A A,

A: qua can chuin
B : qué can hiéu chuin

7.2.2.2 Phuong phép so sdnh kiéu ABA

Phuong phép so sanh kiéu ABA duoc dung cho cdc phép so sanh véi do chinh xéc cao, loai trix

do troi ctia can chudn theo thoi gian hiéu chuén.

Trong phuong phap nay, phai ti€n hanh 03 phép can theo thit ty nhu trong bang 10.
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TT Phép can Chi thi Chénh léch
A A,
2 B B, X={(B-A)) + (B-A)}/2
A A,

A: Qua can chuin
B : Qua can hiéu chuan

7.2.3 Lua chon s6 phép can lap

PLVN 98 : 2002

S6 phép can lap clia ting phép so sdnh trong so d6 hiéu chuin cic qua can cip chinh xdc E,,
E, dugc chon theo do 1ap lai can chudn, theo yéu cau vé gid tri do khong dam bao do U cua két
qua hiéu chuin va khong duoc nho hon cdc gid tri néu trong bang 11.

Bang 11
S6 phép can lap
TT Phép so sanh Cap chinh xac E, Cap chinh xac E,
Phuong phap so sainh ABBA 3 2
2 Phuong phép so sinh ABA 5 3

7.2.4 Tién hanh cac phép so sanh theo so d6

a - Nhap cac thong s6 sau day vao 0 tuong tng cuia Bién ban hiéu chuan (phu luc 1):

- Tén qua can (bo qua can) hiéu chuin:

+ Khoi Iugng danh dinh;
+ Cap chinh xac;

+ San xuét tai;

+ So;

+ Nam san xuat;

- Qua can chuén st dung

+ Tén;

+ San xuat tai;

+ Kiéu;

+ Ky hiéu;

+ Khoi Iugng danh dinh;

- Tén can chuin duoc sir dung

+ Kiéu can chuén;
+ San xuét tai;

- So d6 hiéu chuin;

17



- Phuong phép so sanh;
- S0 phép lap;

- Pon vi dé nghi hiéu chuan;
- Don vi st dung;

- Dia diém st dung;

- Ngay hiéu chudn;

- Hiéu chuin vién;

- bia diém hiéu chudn;

PLVN 98 : 2002

b - Nhap vao cic 6 tuong ting trong Bién ban hiéu chuén céc thong s6 k§ thuat:
-m, ; U,; ks p,; Up,; a, clia qua can chudn;

-p.; Up,; a, clia qua can hiéu chudn;

- m, clia qua ki€m tra;

-mg; U, kg pg; U pg; a, cia qua nhay;

- max; d cta can chuan.

¢ - V6i mot day qua can hiéu chudn trong cung mot so d6 hiéu chuén, phai thuc hién tit ca cac
phép so sanh trén cling mot can chuin c6 do léch chuan s (Standard deviation/Repeatability)
dong nhat & cadc mdc can.

d - Lan luot tién hanh cac phép so sanh theo phuong phép so sanh pht hop va véi s6 phép lap
dam bao yéu ciu dé ra 6 muc 5.2.2.2 va 5.2.2.3.

e - Trudc moéi phép can lap, phai doc s6 chi tir cdc thiét bi phu trg va ghi cic thong s6 moi
truong khong khi (t, RH, p[J) tai noi hiéu chuén vao 6 tuong ting trong Bién ban hiéu chuén.

f - Sau khi két thic mot phép lap, két qua cua phép lap dugc ghi vao vao 6 tuong Gng trong

Bién ban hiéu chudn, phan "So liéu cac phép can lap" (phu luc 1).

g - Lan luot tién hanh tét ca cac phép do lap cta cac phép so sanh trong so d6 theo cling mot
phuong phdp. Nhap két qua vao 6 tuong ting ctia Bién ban hiéu chuén.

h - V6i bo qua can hiéu chuén: tién hanh hiéu chuin theo so d6 phut hop cho tét ca cac day qua
can c6 trong bo qua can hiéu chuan.

7.2.5 Tinh todn va cong b6 két qua hiéu chuin

- Céc phuong phap, thuat todn ding trong viéc tinh todn, xt 1y két qua hiéu chuin qua can (bo
qua can) cap chinh xac E, va E, bao gom:

+ Phuong phap binh phuong nhé nhat (phu luc 2);

+ Phuong phdp giai so d6 c6 diéu kién bién (phu luc 3);

+ Kiém dinh su déng nhat cac gia tri do léch chudn s clia cdc phép so sdnh trong mot so
d6 hiéu chuan (phu luc 4);
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+ Ué6c luong do khong dam bao do gia tri khoi luong qui uée ctia qua can hiéu chuin
(phu luc 5).

- Két thiic qu4 trinh hiéu chuén, két qua nhan dugc sé 1a:
+ Gié tri khoi lugng qui u6c m, ctia tiing qua can hiéu chuén, va
+ Do khong dam bao do cua timg gia tri khoi lugng U,

cuia tat ca cdc qua can hiéu chuan da mang vao hiéu chuan.

- Két qua hiéu chuin qua can (bo qua can) phai dugc cong bo trong gidy chitng nhan hiéu
chuén di kem.

PLVN 98 : 2002

- V6i qua can (b qua can) hiéu chuén cép chinh xé4c E,, trong Gidy chiing nhan hiéu chuan di
keém, it nhat phai cong bd cac thong tin sau:

+ Gia tri khoi lugng qui uéc m;

+ Do khong dam bao do mé rong U, cua cac gia tri m;

+ Hé so phu k;;

+ Khai lugng rieng hoac thé tich (p, hodc V)
clia tiing qua can hiéu chuén.

- V6i qua can (b qua can) hiéu chuén cép chinh xéc E,, trong Gidy chiing nhan hiéu chuin di
keém, it nhat phai cong bd cac thong tin sau:

+ Gia tri khoi lugng qui uée m;

+ Do khong dam bao do mé rong U, ctia cac gia tri m,;

+ Hé so phu k;;
clia tiing qua can hiéu chuén.

8 Xu ly chung

8.1 Qua can (bo qua can) sau khi hiéu chuin dugc cap gidy chiing nhan hiéu chuin kém theo
thong bdo két qua hiéu chuan.

8.2 Chu ky hiéu chudn: nam nam déi v6i qua can cap chinh xdc E,
hai nam do6i v6i qua can cap chinh xac E.,.
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DHY LUC 1

YEU CAU POI VOI CAC BO QUA CAN CAP CHINH XACE,, E,
SAN XUAT TRUGC NAM 1994

Qua can cap chinh xac E,, E, san xuit truéc nam 1994, hoac cac qua can chuyén ding
cap chinh xac twong duong c6 hinh dang hinh hoc va khéi lugng danh dinh khong phu hop véi
cac yéu cau cua Van ban nay phai dap ung cac yéu cau k¥ thuat va do luong da néu ra, tuy
nhién c6 cac yéu cau riéng cho cac qua can nay:

1. Céc vét xudc rieng 1&: khong duoc tinh trong qué trinh kiém tra do nhdm bé mat qua can
hiéu chuin

2. Do nham bé mat quéa can hiéu chuin duoc coi 12 dat yéu cau néu c6 ddy du céc tai liéu
ching minh rang khdi luong cua qua can nay 1a 6n dinh va néu tién hanh do, d6 nham bé
mat khong vuot qua 2 1an tri s6 R,, R, néu ra trong bang 8 véi cap chinh xac phu hop.

3. V6i cdc qua can chua phan cip chinh x4c, phai ti€n hanh kiém tra k§ ludng cac tai lieu ky
thuat di keém va cdc yéu ciu k¥ thuat cu thé, @€ phan qua can nay vao mot cap chinh xac
(E, hoic E,) 1am can cit cho cdc 14an hiéu chudn ti€p theo.

20



DHU LJC 2

PHUONG PHAP BINH PHUONG NHO NHAT

A. Tinh d06 léch trung binh khoi gia tri khoi lugng danh dinh clia qua can hiéu chuin

Tai phép so sanh thit i ctia so d6 hiéu chuén, sau khi ti€n hanh n phép can lap theo diéu 7.2.3,
can phai xac dinh gid tri trung binh ctia cdc két qua can da nhan duoc dé dua vao so do.

Giaé tri trung binh duoc tinh theo cong thic:

Trong do: X, : Két qua cua phép do lap tha p (p=1,11,n)

Gid tri X, chinh bing gid tri L; trong so do.

B. Do léch chuidn s, cla gid tri trung binh )Zi theo phuong phéap binh phuong nho nhat duge
tinh theo cong thuc:

2 v \2
S = —‘El(Xp -
! n-1
Véi bac tu do bang (n-1)

21



DHY LJC 3

PHUGNG PHAP GIAI SO PO HIEU CHUAN CO PIEU KIEN BIEN
THEO PHUGNG PHAP BINH PHUONG NHO NHAT

Ta da c6 phuong trinh tong quét nhu sau:
Qx Am =L

Va diéu kién bién: R.Am =E

a -Ky hiéu:

Q*: ma tran nghich dao cua Q

R*: ma tran nghich dao cia R

b - Dung phuong phédp nhan tir Lagrand dé dua diéu kién bién vao véi nhan tlr 2A ta dugc hé
phuong trinh du6i dang ma tran nhu sau;

Kt

¢ - Phuong trinh ma tran & muc b 12 phuong trinh chinh tac cua phuong phéap binh phuong nho
nhat 4p dung cho so d6 téng quat ¢ diéu kién bién .

d-Pat C=A* A, taco
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e - Tur phuong trinh ma tran , ta co:
L
Am=[C!' h*]. {E}

D6 1a cac gia tri do léch (hoac do léch khoi gid tri khoi lugng danh dinh ) Am; (j =1.,...,q) cla
cdc qua chuan tham gia vao so d6 hiéu chuén téng quat.

f. Xéc dinh do léch chuén (s) cha so do:
Theo toan thong ké - xac suat, ta co:
s(Am) = [L - Q. AmJ*. [ L - Q. Am] + 2A[R. Am -E] = [L - Q. Am]*. [ L - A.Am]

Do léch chuin ctia so d6 dugc tinh theo cong thiic:

o= [s(Am)
\

g - Tir gid tri s vira tim dugc va tir ma tran nghich dao C '}, ta dé dang tinh dugc do léch binh
phuong trung binh §; cua timng gid tri khoi lugng m; da tim ¢ muc g, theo cong thic:
Szj =C -1jj . 82
Trong dé: c¢™'; :Phantur thitjcia C ™'y

Céc gid tri s; tinh dugc theo cong thiic trén chinh 1a do khong ddm bao do u; ctia qua can can
hiéu chuén ky hiéu j.
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DY LUC 4

KIEM PINH SUPONG NHAT CAC GIA TRI PO LECH CHUAN S
CUA CAC PHEP SO SANH TRONG MOT SO PO HIEU CHUAN

V6i mot so do hiéu chudn c6 M qua can tham gia vao N phép so sdnh, sau khi tién hanh méi
phép so sdnh, ta c6 do léch chudn s; (phu luc 2).

Theo nguyén tic clia thong ké xdc xuat, s6 phép can lap (n) cho céac phép so sanh trong so do
phai bang nhau va cdc gi4 tri s, phai dong nhat.

Dé kiém tra su dong nhat clia cdc gid tri s;, trudc hét, phai tinh gid tri s, theo cong thiic:

véi bac tu do bang [N. (p-1)]

sau d6, tién hanh tinh gia tri F; theo cong thiic:
FoS

Diéu kién dé cdc do léch chuan s; dong nhat:
F. < Gia tri gi6i han (bang 12)
Trong do: i=1,[1,N

Bdng 12
Gia tri gi6i han (1phia) theo Phan bé F véi mic y nghia 0=0.05
F (p-1
N.(p-1) 1 | 2 [ 3] 4 | 5 | 6| 7 | 8 | 9 | 10
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Phuong trinh todn cho cdc phép hiéu chuan khai lugng qua can nhu sau:

1 161,448 | 19,000 | 9,277 | 6,388 | 5,050 | 4,284 | 3,787 | 3,438 | 3,179 | 2,978
2 18,513 | 6,944 | 4,757 | 3,838 | 3,326 | 2,996 | 2,764 | 2,591 | 2,456 | 2,348
3 10,128 | 5,143 | 3,863 | 3,259 | 2,901 | 2,661 | 2,488 | 2,355 | 2,250 | 2,165
4 7,709 | 4,459 | 3,490 3,007 | 2,711 | 2,508 | 2,359 | 2,244 | 2,153 | 2,077
5 6,608 | 4,103 | 3,287 | 2,866 | 2,603 | 2,421 | 2,285 | 2,180 | 2,096 | 2,026
6 5087 | 3,885 | 3,160 | 2,776 | 2,534 | 2,364 | 2,237 | 2,138 | 2,059 | 1,993
7 5591 | 3,739 |3,072| 2,714 | 2,485 | 2,324 | 2,203 | 2,109 | 2,032 | 1,969
8 5318 | 3,634 |3,009| 2,668 | 2,449 | 2,295 | 2,178 | 2,087 | 2,013 | 1,951
9 5117 | 3,555 | 2,960 | 2,634 | 2,422 | 2272 2,159 | 2,070 | 1,998 | 1,938
10 4965 | 3,493 | 2,922 2,606 | 2,400 | 2,254 | 2,143 | 2,056 | 1,986 | 1,927
% 3841 | 2,996 | 2,605 2,372 | 2,214 [2,099 | 2,010 | 1,938 | 1,880 | 1,831

DHY LJC 5

UGC LUONG PO KHONG PAM BAO PO GIA TRI KHOI LUGNG QUI UGC
CUA QUA CAN HIEU CHUAN

m, — o, V. [1+({t-20).e]=m, - p, V. [L+(t-20)a,]+L

m =m, — .V [L+ (t - 20)., |-V, [L+ (t - 20) ]} + L

Theo ISO/GUM TAGH4, do khong dam bao do cua két qua hiéu chuén bao gém hai phan chinh:

1.

Loai A:

Cic thanh phan do khong dam bao do clia mot két qua hiéu chuin duoc xac dinh tir qua

trinh do lap.

Trong qu4 trinh hiéu chuén nhu trinh bay & trén, thanh phan do khong dam béao do u, (phu
luc 4) thudc loai A.

Loai B:

Do khong dam bao do clia quéa can chuin dugce tinh theo cong thic:

um,) =

k

U: do khong dam béo do ctia qua can chudn (14y theo Gidy ching nhan)
k:

hé sd phti (theo gidy ching nhan; thuong k=2)

Do khong dam bao do stic ddy khong khi (u,) duoc tinh theo cong thic:

: _{m (o= p)
T oo,

2
:| +m, (pa - po)

2
2 U py

2
u r
~m (o, = pol(pu = o)+ 2o = o)

r
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Trong do: p,: Khoi lugng riéng khong khi
p., - Khoi luong riéng khong khi trong qua trinh hiéu chuin qua can chuén
p, : Khoi lugng rieng khong khi & diéu kién tieu chudn (t=20° C; p,=101325Pa)
0,=1,2 kg/m’

e Do khong dam bdo do clia can chuén
- Do khong dam bao do do do nhay cta can chuén duge tinh theo cong thiic:

u =(A_mc){“ (). 8 A(IA';)}

S

Al,  :thay d6i so chi clia can chuan khi thir do nhay;
u( Al,): do khong dam bao do cta Al;

Amc: chénh léch khoi luong trung binh gifta qua can hiéu chudn va qua can chuén.

- Do khong dam bao do do do chia (u,) clia can chudn duoc tinh theo cong thc:

ik}

d: Gi4 tri do chia cua can chuin
- b6 khong dam bao do do do léch tam cua tai (ug) duoc tinh theo cong thiic:

+ V6i can chuan chi ¢6 mot dia can:
4
d,
2413

Ug =

Trong do:
D: chénh léch gitra gid tri 16n nhat va nho nhat cua cac phép thu tai trong léch
tam (duoc tién hanh theo OIML R76-2);
d,: khoang cach giita tam cic qua can;
d,: Khoang cach tir tam dia can dén tam cua mot goc thur.

+ V6i cdc can chudn c6 hé théng thay doi qua can tu dong, s6 chi chénh léch khoi

luong gitta hai qua can (AlI) s& khong bang nhau khi thay doi vi tri can (AL AL), do khong
dam bao do do do l1éch tam cua tai (ug) duoc tinh theo cong thiic:

L Al — Al
]
- b6 khong dam bao do do anh hudng cua tir truong u,, (A rﬁ) :
V6i cdc qua can dam bao yéu cdu vé tir tinh (dicu 5.6), do khong dam bao do do anh hudng
cla tur truong U, (A rﬁ) la nho, cho phép bo qua.
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- Do khong dam bao do tiéu chuan téng hop u,,(Am) cla can chudn:

3. Do khong dam bao do tiu chuan téng hop u,(m,,) cta gia tri khoi lugng qua can hiéu

Uy, (Am) = \/uf(Ar}l)+u§(Ar{1)+u,§(Aﬁw)+ur2na(Ar}1)

chuén dugc tinh theo cong thic:

u,(m,) = \/uf(mct) +UP(AMer) + U2 (AMe) + U2 (AMe)

theo cong thuc:

Heé s0 k thuong dugc 1ay bang 2;

Tuy nhién , khi phép can lap nhé hon 10 va u, > %.uc (Am,,), hé s6 k phai dugc tinh trén co s&

u(m,)=ku,(m,)

k: Hé s6 phu

phan b t v6i do tin cay P=95,5% va bac tu do hiéu dung v, (bang 13).

Heé s0 v, dugc tinh theo cong thiic Welch-Satterhwaite:

7/eff :(p

_1) u::lt (n]ct)

uy' (Am)

Do khong dam bao md rong cua gia tri khoi luong qua can hiéu chuan U (m,) dugc tinh

vGi diéu kién, cdc thanh phan do khong dam bao do loai B duoc udc lugng véi bac tu do bang
vO cung (o).

Bang 13
Hé s6 phu k tuong ing véi cac bac tu do hiéu dung v,
Vgt 1 2 3 4 5 6 8 10 20 0
k 1397 | 453 | 331 | 2,87 | 2,65 | 2,52 | 237 | 2,28 | 2,13 2,0
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Y1 S
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S6 liéu va két qua :

I Kiém tra bén ngoai va kiém tra k§y thuat:

II Kiém tra do luong:
1. Lua chon so d6 hiéu chuan:
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So do muc 7.2.1.1

muc 7.2.1.2 muc 7.2.1.3

Lua chon

banh dau (x) vao 6 twong tng véi phuong an dugce lua chon.

2. Lua chon phuong phap so sanh

Phuong phap so sdnh

ABBA ABA

Lua chon

banh dau (x) vao 6 tuong tng v6i phuong an dugc lua chon.

3. Lua chon so phép can lap

S6 phép can lap duoc lua chon*

S6 phép can lap nho nhit cho phép** | Ghi chi

(*) Nhap so6 phép can lap tién hanh

(**) Nhap s6 phép can lap qui dinh theo muc 7.2.3

4. Tién hanh cac phép so sanh theo so do:

4.1 Theo phuong phap ABBA:

Phép so sanh s6: Qua chuin
Qua kiém
Thoi gian Bat diu: Két thic:
Ngay thing nam

a. SO liéu cac phép can lap

p
T/Tu| t(°C) |h(%)|(mmHg)

1

Trung binh:

S=

29




t RH P
ot SRH dp
b. So liéu tir ho so ky thuat cac qua can
mcr: g ur g ‘
m;: g
mCS: g uCS = g
[ g/cm3 Uy,
[ g/cm3 U, = g/cm3
P g/cm3 U, g/cm3
o
o
c. Tinh khoi lugng riéng khong khi:
Cong thic: 1.CIPM 81/91 2. NBS
p.= g/cm3 u(p,)= g/cm3
ubg = g
d. Két qua tinh toan, xit 1y s6 liéu
mg= g L,= mg
u= ng
4.2 Theo phuong phap ABA:
Phép so sanh s6: Qua chuin
Qua kiém
Thoi gian Bat dau: Két thic:
Ngay thang nam
a. So liéu cac phép can lap
RH p
T/Tu| t(°C) | (%) | (mmHg) A B A X,
1
n
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Trung binh:

S=

t RH P
ot ORH dp
b. S6 liéu tir ho so ky thuat cac qua can
My: g u, g | k= |
m,: g
mCS: g uCS = g
P g/cm3 U,
Py g/cm3 U, = g/cm3
P g/cm3 U, g/cm3
o,
o,
c.Tinh khoi luong riéng khong khi
Cong thic: 1. CIPM 81/91 |2. NBS
p.= g/cm3 u(p,)= g/cm3
U‘ba = g
d. Két qua tinh toan, xir ly so liéu
mct= g Lm = mg
U= ng
IV. Két qua hiéu chuan:
TT Qua can Khoi luwong qui udc (kg) Do léch U(ug)
(mg) (k=2)
1
2
3
4
n

Ngudi sodt Iqi

Ngudi thuc hién
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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




®

(=

T ﬁ —s Since 2096
CAN/BIEN TUS THINH| PHAT;

72 (028) 62.888.666 - 0915.999.111

www.CANTHINHPHAT.com.vn



	Page 1
	Page 2
	Page 3
	Page 1
	Page 2

