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Thwéc cudn chuan - Quy trinh hiéu chuan
Standard measuring tapes — Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thuat ndy quy dinh quy trinh hiéu chuan cho thudc cudn chuan c6 pham vi
do dén 100 m dung dé kiém dinh thudc cudn cap chinh xac I1, I11.

2 Giai thich tir ngir
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Cap chinh xac Nha san xuat Chiéu dai danh nghfa Luc cang Nhiét do

Hinh 1: Thuéc cudn chuin

Céc tir ngir trong vin ban nay duoc hiéu nhu sau:
2.1 Chiéu dai do (Measuring length, ky hiéu: Lm)

Chiéu dai do gitra hai vach chia cua thudc cudn dugc xac dinh béng khoang cach gitra
hai duong tam cua hai vach chia do.

2.2 Chiéu dai danh nghia (Nominal length, ky hiéu: L)

Chiéu dai danh nghia cua thudc cudn la chiéu dai do 1on nhit cta thude; né duoc xac
dinh bang khoang cach gitta dudng tdm cta vach chia "0” va duong tdm cta vach chia
c6 nghia cudi cung. Gia tri ndy dugc ghi khic trén bé mit thudc hodc vi tri khac theo
quy dinh cta nha san xuit.

2.3 Gia tri d6 chia (Graduation, ky hiéu: i)

Gia tri d6 chia ciia thudc cudn 14 gia tri thé hién qua khoang cach giira hai vach chia lién
tiép nhau.

2.4 Vach chia (Graduation lines)
Vach chia la tap hop cac vach duogc in, khéc ... danh diu trén thude.
2.5 Bé rong vach chia (Graduation lines thickness, ky hiéu b)

Bé rong vach chia 1a kich thudc xéc dinh boi hai duong bién cia vach.
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3 Cac phép hiéu chuin

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

Bidng 1
TT Tén phép hiéu chuin Theo diéu muc ciia PLVN
1 Kiém tra bén ngoai 7.1
2 Kiém tra k¥ thuat 7.2
3 Kiém tra do luong 7.3

4 Phwong tién hiéu chuin

Céc phuong tién do dung dé hiéu chuan thude cudn duoc néu trong bang 2.

Bdng 2
T Tén phwon% tién hiéu | Paic trung ky thuat do lwong Piéu muc ap
chuan co ban dung
1 | Chuin do lwong
Thude vach chuén hodc )
e 2 Pham vi do > 1000 mm
thiét bi hiéu chuan R L
thudc cudn chuyén D¢ khong dam bdo do: 7.3
. 1 U < (0,03 + 0,03xL) mm
dung (sau day goi la _ .
thiét bi hiéu chudn) Vi L tinh bang mét.
2 | Phuong tién do khac
Pham vi do: phu hop véi diéu
2.1 | Nhiét am ké kién hiéu chuan trong muc 5. 7.3
D06 chinh xac: <1°C; <5 %RH
Pham vi do: phu hop véi diéu
22 | 02 nhistké tidpxae | Oen hiéu chudn trong mye 5. 7.3
| Gia tr1 do chia: <0,1 °C.
Do chinh xac: <0,2 °C
Pham vi do: > 1 mm
)3 Phuong tién do bé rong | Do phong dai: > 10X
vach chia Gia tri d6 chia: < 0,05 mm
Do chinh xac: < 0,1 mm
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T Tén phwong tién hiéu | Dic trung k¥ thuat do lwong Piéu muc ip
chuin co ban dung

3 | Phuwong tién phu trg
Qua can hodc dung cu | Bo 05 qua : 1 kg, 2 kg, 5kg, 10
3.1 | tao lyc cing tuwong kg. 7.3
duong CAp chinh x4c M

5 Picu kién hiéu chuian

Khi tién hanh hiéu chuan phai dam bao cac diéu kién sau day:

- Nhiét d6: (20 £ 2) °C; thay d6i 16n nhat khong qua + 0,5 °C trong 2 gid.

- b0 am: (50 + 10) %RH; thay d6i 16n nhat khong qua + 5 %RH trong 2 gio.

6 Chuan bi hiéu chuan

Truéc khi tién hanh hiéu chuan phai thuc hién cac cong viéc chuan bi sau day:

- Thudc cudn phai duwoc 1am sach, dat trong phong hiéu chuan véi thoi gian it nhét hai
gid dé 6n dinh nhiét do.

7 Tién hanh hiéu chuin

7.1 Kiém tra bén ngoai

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

- Trén thudc cudn phai co cac thong tin tdi thiéu sau: pham vi do, cap chinh xac; kiéu
clia thudc va tén co s san xuat.

- B@é mit cta thude cudn phai sach, nhin, khong bi ri (d6i voi thude bang kim loai),
khong c6 vét xudc sdu anh huong dén vi¢e doc so.

- Quan sat bang mat thuong khi trai thudc cudn 1én mat phang, hai mép ciia thude phai
thang va song song v4i nhau.

- BO phén cudn cia thudc phai hoat dong binh thudng, chuyén dong cudn dé dang,
khong co6 hién tugng ket co6 thé gay hu hong thude.

- Céc chir s6 ghi khéc, in trén thudc phai rd rang, d& doc va bén; kho tay xéa duoc.

7.2 Kiém tra ky thuat

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

- Chiéu dai danh nghia cua thude cudn chuan phai 13 boi sd cua 0,5 m dbi voi cac
thude tir 0,5 m dén 15 m. Véi cac thude c6 pham vi do tir 15 m dén 100 m thi phai 1a
boi sb cua 5 m.

- Gid tri do chia ctua thudc cudn chuan phai c6 gié tri 1a 0,5 mm hoac 1 mm.
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- Vach chia ctia thuée khi quan sat bang mat thuong phai thang, déu va vudng goc voi
mép thude. Vach chia duoc ghi, khic hay in ... duéi dang bén, khong tay x6a duoc).

- Néu thudce cudn chudn can hiéu chuan khi kiém tra k¥ thuat khong dat yéu cau thi
khong tién hanh kiém tra do luong.

7.3 Kiém tra do lwong

Thude cudn chuan duge kiém tra do ludng theo trinh ti ndi dung, phuong phap va yéu
ciu sau day:

7.3.1 Yéu ciu
7.3.1.1. Bé rong vach chia

Bé rong trung binh vach chia ctia thudc cudn chuan khong duoc 16n hon 0,2 mm doi véi
cdc vach chia don vi milimet (mm); 0,5 mm déi véi cac vach chia don vi centimet (cm)
va decimet (dm). Gia tri nho nhat cua bé rong vach chia khong duoc nhoé hon 70% gia
tri 1on nhét cta bé rong vach chia.

7.3.1.2 Sai sb cua thudce cudn chuin
Sai s6 cho phép 16n nhat (MPE) cua thudc cudn chuan duge tinh bang cong thic:

MPE = (0,1 + 0,1xLn) mm (1)

Vi du: Thude cudn 100 m cé sai sé 16n nhat cho phép tai chiéu dai do 1ém nhdt 100 m
la MPE0om = (0,1 + 0,1x100) mm = 10,1 mm.

7.3.2 Trinh tw kiém tra

7.3.2.1 Kiém tra bé rong vach chia

Do truc tiép béng thiét bi hiéu chuan hodc dung lap do/dung cu quang hoc c6 gia tr1 do
chia < 0,05 mm va d6 phong dai pht hop do bé rong cua it nhat 10 vach chia & cac vi tri
dau, gilra va cudi thude. Xac dinh céc gia tri nho nhét, 16n nhat va trung binh tur cac két
qua do dugc. Yéu cau gia trj nho nhat khéng duge nho hon 70% gié tri 16n nhét va bé
rong trung binh vach chia dap tng yéu cau trong muc 7.3.1.1.

Thuec hién kiém tra ddi véi ca 3 vach chia: milimet (mm); centimet (cm) va decimet (dm).
7.3.2.2 Xéc dinh sai s6 cta thude

Thudc cudn chuan can hiéu chuan dugc cing cho thang va phang trén miat phang (thi du
trén bang may ciia phuong tién hiéu chuan hoic trén ban chuan). Thuédc duge kéo cing
bang mot luc theo chi din riéng cia nha san xuat thudc; néu khong cé thi tuan theo quy
dinh sau:

e Ddi véi cac loai thude cudn 1am béng soi thuy tinh hodc vat liéu tuwong tu, luc kéo
can thiét: F ~ 20 N (dung qua can 2 kg).

e Dbi v6i cac loai thude cudn bang thép (hodc vat liéu trong duong):

6
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+ Néu pham vi do L < 10 m: lyc kéo can thiét F ~ 10 N (dung qua cén 1 kg hoic
dung cu tao lyc cang twong duong);

+ 10m < L <30 m: lwc kéo can thiét F ~ 50 N (dung qua can 5 kg hodc dung cu
tao lyc cang twong duong)

+ 30m < L < 100 m dung lyc kéo F = 100 N (dung qua can 10 kg hodc dung cu
tao luc cang twong duong).

Ghi chl: Liec cang néi trén dp dung cho trieong hop trdi dai va kéo cang toan b chiéu
dai cua thuoc cuon trén mat phang. Neu chi cang mot phan thuoc thi su dung luc cang
twong ung voi thudc cuon co chiéu dai twong dwong voi phan chiéu dai dwoc cang do.
e Dit thudce cudn chuan & vi tri do cho dén khi nhiét d6 cua thude va thudc vach chuan
(hodc bang may ciia thiét bi hiéu chuan) khong chénh léch qué 1°C.
e Néu pham vi do ctua chuan 16n hon pham vi do cua thudc cuon dugc hi¢u chuan,
thude duoc kiém truc tiép tai cac vi tri 0 ; 1/5 ; 2/5; 3/5; 4/5 va 5/5 chiéu dai cua thude.
Sai s0 tai tung vi tri kiém dugc ghi vao bién ban hi¢u chuan.
e Trong trudng hop pham vi do ctia chuan nho hon pham vi do cta thudc cudén duoc
hi€u chuan, sai s0 cta céc vi tri ki€ém noi trén dugc xac dinh qua sai s0 tirng phan trong
ting luot kiém theo pham vi do cta chuan. D6 khong dam bao do trong trudng hop nay
phai tinh thém thanh phan d6 khong ddm bao do do sai so khi xac dinh dudong tam cua
vach chia trong tig lan do kiém.
e Néu thudc cudn va thang thudc cua thiét bi hiéu chuan (hoac thudc vach chuén)
khong cung vat li€u thi phai tinh s6 hiéu chinh két qua do theo hé s6 gian nd nhiét theo
cong thirc sau:
ALy = (o - 0lo) X Atmzo°c X Lm (2)

Trong do:

- AL, : s6 hiéu chinh theo hé sb gian nd nhiét.

- oo : hé s6 gidn no nhiét cua thang thudc thiét bi hiéu chuan / thude vach chuan.

- hé sd gian no nhi¢t cua thude cudon dugce hi¢u chuén.

- Atm2o°c : chénh I¢ch nhiét d trung binh ctia chuan va thude cudn so véi nhiét do
tiéu chuén 20°C.
Sai sb E cua thude cudn can hiéu chuan dugce tinh nhu sau:

E=ALn+ ALs + AL, 3

Trong do:

- ALm : sai s tai vi tri kiém khi so véi thiét bi hiéu chuan.

- ALs : s6 hiéu chinh thang thudc cua thiét bi hiéu chuén.

- AL, : s6 hiéu chinh theo hé s gian nd nhiét.
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Sai s6 tai vi trf kiém ALm dugc tinh nhu sau:
ALm = Lm— Lcal (4)

Vi Leal 12 gia tri doc dugc trén thiét bi hiéu chuan chua bao gém s6 hiéu chinh.

8 Panh gia do khong dam bao do

D6 khong dam bao do ciia phép hiéu chuan thude cudn chuan duoc tinh toan tir cac yéu
to anh huong téi sai s6 do tai tirng vi tri ki€m trén thudce, gom:

8.1 Po khong dam bao do cta chudn (u1);

8.2 Do khong dam bao do cua viéc xac dinh duong tam vach chia (u2);

8.3 Po khong dam bao do do su khong song song giira chuan va thude (Us);

8.4 Do khong dam bao do do sai s6 clia nhiét d¢ trung binh khi hiéu chuan khac 20°C
va su khac nhau vé hé¢ so gian no nhiét gitra chuan va thudc (us);

8.5 Do khong dam bao do do sai s6 cua chénh 1éch nhiét d6 gitra chuan va thuéc cudn
(us);

8.6 Do khong dam bao do do sai s6 ctia hé s6 gidn nd nhiét (Us).

Do khong dam bio do tong hop: U,

uC:Jﬁ+¢@+u§Hﬁ+u§+u§ (5)
P khdong dam bao do mé rong:
dugc tinh v&i muc tin cay P ~ 95% va hé s6 pha k =2

U=2xu, (6)

Ghi chl: Huéng dan tinh todn cu thé cdc thanh phan dg khéng dam bdo do trong phu
luc 2.

9 Xur ly chung

9.1 Thude cudn chuin sau khi hiéu chuin néu dat céac yéu ciu trong muc 7 va téng tri
tuyét ddi sai s6 | E | vo1 d§ khong dam bao do U tai ting vi tri kiém khong vuot qua sai
s cho phép 16n nhit MPE tai vi tri kiém d6 (/E /+U <MPE) thi dugc cip chimg chi
hiéu chuan (tem hiéu chuan, gidy chimg nhan hiéu chuén,...) theo quy dinh.

9.2 Thudc cudn chuan sau khi hiu chuan néu khong dat mot trong cac yéu cau trén thi
khong cap chimg chi hiéu chuan méi va x6a dau hiéu chuan cii (néu co).

9.3 Chu ky hiéu chuén cua thude cudn chuén 1 12 thang.



Phu luc 1

Tén co quan hi¢u chuin BIEN BAN HIEU CHUAN
................................. S(,)( e

KAGU: ..o, S0,
CO SO SAN XUAL: L...oieiie e, NEM SAN XUAL: ....oovvneeiiieeiiieeeiiin
bac trung k¥ thuat :

Pham vi Qo @ ..o e

Giatrido chia : ...

DO chinh Xac : ...
CO SO ST AUNE: .. .et ittt e et e e e et e e e tb e e e tbeeessbaeesataeesssaeesassesessssaeessseeesnseeennses
Phuong phap thuc hién: PLVN 266
Chuén, thiét bj chinh duoc st dUNE: o

bicu kién moi truong:

Nhlét dé temin i oC, temax = e oC, teavg S OC:. D6 ém: ........... %RH
Nguoi thue hi€n: ... Ngay thuc hién: ...l
Dia GEM thUre MIBI: o ee ettt e,

KET QUA HIEU CHUAN
1. Kiém tra bén ngoai
Dat O Khong dat O
Ghi chll Khac: ..o

2. Kiém tra ky thuat
Dat O Khong dat O
Ghi chl Khac: .o

3. Kiém tra do lrong

Nhiét d6 cua chuan: tsg= ....... °C.
Nhiét d6 caa thude cudn duoc hiéu chuin: tmeas= ....... °C.
Nhiét do trung binh: tmavg = (tsta + tmeas)/2 = ....... °C.
Chénh 1éch nhiét do trung binh so voi nhiét do tiéu chuan: Amaoec = (tmavg - 20°C) = ....... C.



3.1.  Kiém tra bé rong vach chia

3.1.1. Vach chia mm

Vach chia 1 2 3 4 10
Bé rong vach chia by
(mm)
Bé rong vach chia nho nhat: bimin = ...
Bé rong vach chia lon nhat: bimax = ....
Bé rong trung binh ctia vach chia: biayg = ....
e  bimin>70% bimax ;0 Pat O Khong dat
e biavg<020mm : 0O Pat [ Khong dat
3.1.2. Vach chia cm
Vach chia 1 2 3 4 10
Bé rong vach chia bz
(mm)
Bé rong vach chia nho nhat: bamin = ....
Bé rong vach chia 16n nhat: bamax = ...
Bé rong trung binh ciia vach chia: baavg = ...
o  bomin>70% bomax (00 Pat O Khong dat
o boag<050mm : 0O Pat O Khong dat
3.1.3. Vach chia dm
Vach chia 1 2 3 4 10

Bé rong vach chia bs
(mm)

Bé rong vach chia nho nhat: bamin = ...

Bé rong vach chia 16n nhat: bamax = ...

10




Bé rong trung binh ctia vach chia: baayg = ...
O Khong dat
O Khong dat

o Dbsmin > 70% bzmax O Dat
° b3avg <0,50 mm : [0 Pat

3.2.  Xdc dinh sai sé ciia thwéc va d khong dim bio do

Vitri | Gid tri Séhigu | Do
kiém | chithi . 2 chinh | S6hiéu | Saisé | khong
trén trén SAaII_SO cia | chinh | téng | dam bao [El+U ] e
thude chuan m chuan ALy E do (mm)
cuon Lm Lcal (mm) ALs (mm) (mm) U (mm)
(....) (...) (mm) (mm)

e MPE = (0,1 +0,1xLy) mm

4.  Kétluin

Thuée cudn chuan O dat / O khéng dat yéu ciu k§ thuat vé do luong dé 1am chuin

kiém dinh thudc cudn cép chinh xac II, III.

Nguwoi soat lai Nguwoi thue hién

11



Phu luc 2

HUONG DAN TiNH TOAN PQ KHONG PAM BAO PO

1 P khong dam bio do ciia chuin (u1)

Thanh phan do khong dam bao do cia chuan nay duoc xac dinh tir gidy chimg nhan hiéu
chuan. N6 duoc xac dinh tir d6 khong ddm bao do md rong Uz véi mire do tin cdy P va hé
s6 phu k:

U

U, = ?1 1)

2 Do khong dam bao do ciia viéc xac dinh dwong tam cia vach chia (u2)

Puong tam vach chia cua thudc dugc hi¢u chuan xac dinh qua duong tam cua dung cu
quang hoc hodc vach chia trén thudc chuin. Thanh phan nay bao gdm hai thanh phan uga

Va UdR:
U, = Ul + Uk (2)
Trong do:

e Uda: 1a thanh phén do khong dam bao do loai A dugc xac dinh thong qua quan tric n
phép do dugc xac dinh nhu sau:

@)
Véi: xi: Két qua quan tric phép do thi i.
X : Gia tri trung binh ciia n 1an quan tréc.
n : S6 1an quan tric dudng tdm vach chia (t5i thiéu 10 1an)
Ghi chl: Phép quan tric dwoc tién hanh véi ca 3 loai vach don vi mm, cm va dm. Chon gid
tri I6n nhat trong do.

e Uk : 13 thanh phan d6 khong dam bao do do phu thudc vao gia tri do chia cta lup do
xac dinh tam vach chia cua thudc cudn.

u, =
dr 2\/5 (4)

voi R 1a gid tri do chia caa lup do.
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3 P§ khong dam bao do do dp khong song song giira truc thudc chuén va truc thuée
dwoc hiéu chuin (us)

Goi € 12 d0 1éch trén chiéu dai danh nghia cia thudc dugc hi¢u chuén, gia tri nay dugc udc
luong qua dung cu quang hoc. Sai s6 Abbe tai tung vi tri kiém dugc tinh nhu sau:

5= (5)

Véi | 1a chiéu dai do
Chon phan bé hinh chit nhat:

o
U, :ﬁ (6)

Néu thudc cudn duge kiém timg phan thi d6 khong dam bao do duoc tinh riéng ré& cho timg

luot do kiém.

4 P khong dam bao do do chénh 1éch nhiét dd trung binh ciia chuén va thwéc cuén
v6i nhiét @9 tiu chuan 20°C; va su khac nhau vé hé so gian né nhiét giira chuan va
thwdc cudn (Us)
Goi nhiét do cua chuin va thude khi do 1an luot 14 tsd ; tmeas. Goi sai 1éch nhiét d6 trung
binh tmavg tinh tir 2 gid trj trén voi nhiét do tiéu chuan 20°C 12 Atmao-c.

tmavg = (tstd + tmeas)/2

Atmzo°c = tmavg - 20°C
Goi hé s6 gidn no nhiét cia chuan (thang thude cuia chuan) 1a: .
sGoi hé sd gian nd nhiét thudc cudn dugc hi¢u chuén la: a.
Thanh phan d6 khong dam bao do nay dugc tinh nhu sau:

u4:%xAtmzooCx|a—ao|me @)
Céc hé sb gidn né nhiét nay dugc cung cip boi nha san xuat thudc, néu khong thi c6 thé tra
trong cac so tay vat liéu. Thi du:

Thang thudc thiy tinh ciia thiét b hiéu chuan: a, = (8,5 + 1)x10° /K.

Thudc cuon thép carbon: a =115 + 1)x10°/K.
- Thuéc cudn soi thiy tinh: a =(55 + 1)x10°/K..
- Thudc cudén hop kim invar: a =(1,2x10°+ 0,1)/K.

5 P§ khong dam bao do do chénh léch nhiét dd giira chuin va thuwéc cudn (uUs)

Goi chénh 1éch nhi¢t d0 nay la Atm, thanh phén nay duogc tinh nhu sau:

13



US:%xAtmx( > °ijm (8)

6 Do khong dam bio do do sai s6 ciia hé s6 gidn né nhiét (Us)
Goi d6 chinh xéac hé sd gidn nod nhiét vat liéu 1a + ax10%/K; vi du hé ) gian no cua vat liéu
thép 1a (11,5 + 1,0)x10°%/K, d6 khong dam bao do duoc tinh nhu sau v6i phan b hinh chi
nhat :

a

U, =
3

Néu khong c6 thong tin chinh xac, c6 thé chip nhan gia tri a = 10 % x &

x10° x At, x L, ©)

Po khong dam bio tong hop: U,

uC:\/uf+u§+u§+uj+u§+u§ (10)
P khong dam bao mé rong U (P ~ 95%, k = 2)
U =2xu, (11)
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