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L&i néi dau
TCVN 11019:2015 hoan toan twong dwong véi ISO 18899:2013.

TCVN 11019:2015 do Ban ky thuat tiéu chudn quéc gia TCVN/TC45
Cao su thién nhién bién soan, Téng cuc Tiéu chuin Po lwdng
Chét lugng @8 nghj, Bd Khoa hoc va Céng nghé céng bé.
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Cao su - Hwéng dan hiéu chuan thiét bi thir nghiém

Rubber - Guide to the calibration of test equipment

1 Pham vi &p dung

Tiéu chudn nay quy dinh céc nguyén téc hi¢u chuln thiét bj thir nghiém cao su va dua ra hwéng din
vé& cac yéu cdu chung @& dam bao kha ning truy nguyén clia phép do, thiét Iap co s& a& quyét dinh
céc chu ky hiéu chuén va danh gia dé khéng dam bao do.

Céc phwong phap higu chudin cho dai céc thong sb c6 thd 4p dung cho thiét bj thir nghigm cao su
dugc md ta tém tét va tham khdo cdc tidu chuln lién quan khi cin.

2 Tailigu vién din

Céc tai lidu vién dan sau day 1a can thiét @& ap dung tidu chuldn nay. Di voi cac tai lidu vién din
ghi ndm céng bd thl 4p dung ban dugc néu. Bi véi cac tai lidu vién dn khdng ghi nam cbng bb
thi 4p dung phién ban m&i nhét, bao gdm ca cac sira adi, bd sung (néu cé).

TCVN ISO 9000, H8 thdng quén Iy chét luvong — Co sé va tirvung
TCVN ISO 10012, Hé thdng quén Iy do ludng — Yéu céu dbi véi qué trinh Go va thiét bj do

TCVN ISO/EC 17025, Yéu cdu chung chung vé ndng lyc ciia phong thir nghiém va hibu chuén

3 Thudt ngir va djnh nghia

Tiéu chudn ndy 4p dyng cac thuit nglr va dinh nghla (v& do lwéng) dwgc néu trong
TCVN ISO 9000 va TCVN ISO 10012 va cac thuat nglr, dinh nghia sau.

CHU THICH: Thuat nglr dwgc sir dung trong tiéu chudn nay cling phi hop véi cac thuat ngl va Ginh nghla
dugc néu trong TCVN 8890 (ISO Guide 30).
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Hiéu chudn (calibration)

Qué trinh thiét 1ap méi twong quan gilta céc gia trj v& lwgng dugc chi thj bdi dung cy do va céc
gia tri twong (*ng dwoc chi thj bdi dung cu chuédn

3.2

Kiém dinh (verification)

Hoat ddng ma nhd @b thiét bj do hoac thiét bj thir nghiém dugc kidm tra hodic hidu chudn theo quy
dinh va cho thly cé thé hoat ddng trong pham vi cac dung sai quy dinh

3.3

Xac nhian vé do lwdng (metrological confirmation)

Téap hop céc thao tac can thiét @& dam bao réng linh kién cla thiét bj do & trong trai thai phi hep
véi cac yau chu adi véi muyc dich s dung néd

34

Hé théng hiéu chudn (calibration system)

Mét phan clia hé théng chét Ivgng, bao gdm viéc hiéu chudn va xdc nhan vé& do lwdng cho thiét bi
thir nghiém va bét ky chudn déi chirng nao ¢ anh hudng

4 Nguyén tic hidu chuin

Xac nhéan v& do lvéng bao gdm hiéu chudn va ca nhirng didu chinh bét ky cin thiét, si¥a chira,
hiéu chudn lai, niém phong ho#c d4n nhan. Xac nhan ciing c6 thé bao gdm viéc kidm dinh gia tri
clia mét sé tinh nang cla thiét bj thir nghiém, vi du dd dai. Theo thuat nglr chung, toan bd qua
trinh x4c nhan dwoc coi la ¢dng viéc dugce thye hién bdi phong thi nghiém hiéu chudn va théng
thudng, hoat 88ng "hiéu chudn" thiét bj thlr nghiém 13 1am cho viéc xac nhan chinh xéc hon vé do
lwérng 48 thiét bj d4p (rng cac yéu clu quy dinh.

Viéc hiéu chudn dya trén co s& nguyén tic so sanh cac gid trj 43 dwoc xac 1ap cla phép do, dic
tring béi céc chudn déi chirng (ddi khi dwoc goi 1a cée chudn lién két), véi cAc gid tri clia cac phép
do. Gi4 tri hieu chudn dwec chuyén @i tir chudn dwgc cong nhan quéc té sang chudn duwgc cong
nhan quéc gia (thwéng dwec goi 1a chuldn so clp), sang hang loat cac chudn thir cAp hodc chudn
lién két va sau 46 sang phép do hodc thiét bj thir nghiém. Khad ning truy nguyén cla phép do 14 cé
thé lién két véi phép do thang qua mot chudi cac so sanh lién tuc véi chuln so cAp.

M3i giai doan truy&n chun béing phuong phap so sanh vé&i chudi cac két qua, dd khang dam bao
do tang 1&n va do 46 1am gidm di 46 chinh xac dwoc bdo ddm. Vi vay ¢in chirng minh ring chuin
clia phép do dugc sir dung phai cé d6 khdng dam bdo do Al nhd ddi véi muc dich do.
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5 Hé théng hidu chuin

Céc yéu clu dbi véi cac qua trinh do va thiét bj do dwgc ndu trong TCVN ISO 10012 va céc tiéu chi
chung ddi v&i hoat ddng clia phéng thi nghiém thir nghiém duec néu trong TCVN ISO/IEC 17025.

Khi phdng thi nghi¢m thir nghiém tién hanh céc hiéu chudn cla chinh minh, ho phai sir dyng hé
théng quén Iy phi hgp véi TCYN ISO 10012. Néu sir dung phdng thi nghiém higu chuin bén
ngoai thi phong thi nghiém d6, bt ci¥ noi ndo c6 thd, phdi dwgc céng nhén bdi co quan cdng
nhan quéc gia c6 lién quan.

CHU THICH: Théng tin v& cong nhan thi nghidm va hi¢u chudn cé thd nhan dugc tir cac co quan
¢ong nhan quéc gia.

6 Kha ning truy nguyén

Céc két qua higu chudn dbi véi cac dung cy do phdi c6 khd naing truy nguyén véi cac chuln
quéc gia, bit cr noi ndo c6 thé.

7 Chu ky hiéu chuin

Thiét bj thir nghiém va cac chudn do phdi duoc hidu chudn theo céc chu ky thich hop dwoc
thiét 14p trén co s& ¢ én dinh, muc dich va tAn suét st dyng céc thiét bi/cac chuln, Chu ky gitra
nhi*ng 1&n hidu chudin phdi ddm bdo sao cho a¢ tin cay cac phép do dwgc dam béo.

Do nhirng khéc biét v& tinh n&ng ctia dung cy, tAn sult st dyng, v.v..., khdng thé dwa ra cac
chu ky cy thd trong tht ca cac trwong hep. Tuy nhién, dbi véi myc dich cla tiéu chuin nay,
bén loai chu ky hiéu chuén duge ghi nhan ddi véi thiét bj thir nghiém (ma chl céi twong &ng véi
mdi logi):

a) C:yéu clu dvoc xac nhan nhung khéng do;

b) N: chi kiém dinh ban d4u;

¢) S: chu ky “tiéu chudn” nhw dwgc néu trong tiéu chuln nay;
d) U: dang str dyng.

B4t k& loai chu ky thdi gian ndo, céc thiét bj ddu phai dwgc téi kiém dinh sau khi cé sy thay ddi
bét ky nao co thd c6 v8 do chinh xéc cla thiét bi, vi dy do nhiBu, chuyén chd ho3c sira chira do
hw hdng hodc hao mén gay ra.

Hiéu chuln trong st dung 12 hidu chun tai th&i diém dang s dung thiét bi thr nghiém, thudng 13
trwée khi thire hién cac phép do thd nghiém.

Chu ky “tidu chudn” tét nhat nén duwgc chon theo hwéng din néu trong TCVN 1SO 10012.
Théng thrng mot sé chu ky duwgc chdp nhan dwoc néu trong Phy lyc A cha tiéu chudn nay.
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8 Hbso

Hd so phai dugc lwu gitr dbi véi tat ca thiét bi do va tit cd cac hiéu chudn da thyc hién, theo
quy dinh trong TCVN ISO 10012.

CHl'j THICH 1: Chirng nhén higu chudn cho mot théng sé cla thiét bi, tham chi bdi phéng thi nghiém Gwoc
cong nhan, khang phai 1a xac nhan cho todn bé thiét bj th&r nghiém.

CHU THICH 2; Huwéng din vé chirng nhén ddi voi cac m3u chudn dwec néu trong TCVN 7692 (ISO Guide 31).

9 Hwéng din v thé hién dd khdng dam bao do

Du viéc higéu chudn dwoc thyc hién mot cach tét nhit, két qua cling ludn phdi cé d khdng dém
bdo do. Viéc danh gia dd khdng dam bao do nay la cin thiét cho mdi hiéu chudn dé& phi hgp voi
cac yau clu quy dinh ¢6 thd duge xac nhan. Viée danh gid d6 khéng dam bdo do phai dugc thire
hién bing cac phwong phap phan tich dugc thira nhin, két hop véi cac sai s6 ngdu nhién va cac
sai s6 hé théng va phdi bao gdm cac sai sé c6 thé quy cho tiéu chudn clia phép do va céc sai sé
¢6 thé quy cho yéu té con nguei, cac quy trinh va méi trudmg.

CHU THICH: Hwéng din vé thd hién dé khéng ddm bao do dwrec néu trong ISO/MIEC Hudng din 98-1 va
ISO/IEC Huéng din 98-3,

Hwéng din hivu ich cho phong thi nghiém th® nghiém 1 86 khéng dam bdo do cla phép do
dbi véi cac chudn lién két phai nhd hon it nhit ndm I4n so véi yéu ciu vé dd khdng ddm béo do
clia céc thiét bj thir nghiém dwoc hiéu chuln.

10 On djnh

Cac chun do va thiét bj do phai dwoc hidu chuln va duoc st dung trong méi trurdng dugc kiém
soat & mirc cin thiét d& dam bao cac phép do hop 18. CAn phdi can nhéc than trong vé& nhiét dd,
tbc a6 thay adi cua nhiét 49, dd Am, anh sang, d6 rung, 4 sach (bao gdm ca kiém soat byi) va
cac yéu té khac anh hurdng dén phép do. Khi ¢o thé, nhirng yéu tb nay phai duwgc theo déi va ghi
lai, khi ¢&n thidt phai thye hién viéc chinh stra bl lai cho céce dir lieu do lwdng.

Nhiét 36 méi treéng xung quanh @di véi thir nghiém polyme theo yéu clu 13 (23 £ 2) °C va céc
hiéu chudn thudng phai dwgce thwe hién & nhiét dd nay. Tuy nhién, thyc té thdng dung trong hiéu
chudn (3 hiéu chudn & nhidt 46 méi treéng xung quanh (20 x 2) °C. Hiéu chudn thiét bj thir
nghiém polyme & nhiét 44 nay la thda ddng ddi véi thir nghiém trong pham vi théng thuedng. Thiét
bj can hiéu chudn va chuén clia phép do phai dugc én dinh & nhiét 8 hiéu chuin trong thdi gian
dd dé dat dugc sy can bing nhiét do.

10
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11 Cach tién hanh

Hiéu chudn dwgc thyc hién theo quy trinh duwgc xac dinh Sau day. M&i thong sé clia mét thiét bj
ddu c6 quy trinh hiéu chudn rigng, nhieng cac quy trinh nay c6 thd duec két hgp thanh mot quy
trinh duy nhét cho toan bd thiét bi. Tiéu chudn nay dwa ra phwong phap luan s& dung cho m&i
thong sb, sdp x&p theo tirng nhém tiy theo loai phép do dugc bao ham (vl du lyc, didn). Théng
tin ndy nhdm myc dich hwéng dan cho phong thi nghiém thé nghiém. Tirng phong thi nghiém
riéng ré phai I14p ra cac quy trinh l1am viéc cy thé abi véi viéc hidu chudn thiét bj va cac chuén lién
két cy thé dugc sl dung, phuong phap cin tuan thi va hd so cin lvu gilr.

86 Iwegng cac phép do I3p lai cAn dwgc thyc hién dbi v&i mdi hiéu chudn phy thuéc vao nhirng
tredng hop cy thé va phal dwgc quy dinh trong cac quy trinh chi tiét. Thong thedng, cAn phai
thre hién I3p lai tir mot dén n3m lAn. Viéc danh gia thanh phén clia 6 khéng dam bao do do qué
trinh do Adi hdi it nhat ba va tét nhat 1a nam I1An 14p Iai, nhwng khi dd khéng dam bao do nay da
dwrec danh gia tir thir nghiém riéng biét, mdt phép do c6 thé dwroc coi 1a Au.

Phai cha ¥ dén sy khac nhau gitra viéc hiéu chudn mét dung cy do va viéc ki€m dinh mét dai
lwgng (vi dy sw khac nhau gitra dbng hd do va chidu dai cu thé cia mét cdu kién trong thiét bj thir
nghiém). Néi chung, cac quy trinh dwra ra d& ap dyng cho céc dung cu do hodic cac thiét bj ma
chung 12 mdt phan cla thiét bj, vi dy von ké hodic ddng hd do 4p suét. Tuy nhién, néu phi hop,
quy trinh cling ¢6 thé &p dung cho phép do mdt dai lwgng. Mdt dai lvgng thiedng dwec kiém dinh
béng dung cy do.

12 Biéu thj két qua

Néu cin, viéc hiéu chinh phai dwgc ap dyng déi véi cac sé doc nhan dugc. Khi hai dung cy (dung
cu cAn dugc hidu chudn va dung cu chudn) dugc so sanh, nhixng chénh léch gitra hai diy sé doc
phai dwgc 18p bang twong (ng véi sb doc clia dung cy chudn. Néu cln, cac gia tri chénh léch
phdi dugc vé dd thj dé thiét 1ap dwéng cong higu chudn, Khi mét dai lwgng @& dugc do, cac s
doc phéi dwgce ghi lai. Vide danh gia 49 khéng ddm bdo do phai dwgc tinh toén.

CHU THICH: ©6i khi co sw khong rd rang gitra I8i trong gia trj duge chi thi va gia ti cin thye hién
hiéu chinh. VI dy: néu sal s& 14 - 3 don vi, khi d6 hiéu chinh 1 + 3 don vi.

13 Hd so hidu chuin

Théng tin durgc ghi lai phai bao gém théng tin sau @y:
a) vién din tiéu chuln nay (ttrc 13 TCVN 11019 (1SO 18899));
b) mé t3 va nhan biét duy nhét v& thiét bj dugc hiéu chudn;

1"
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¢) céc thdng sb do dwgrc;
d) céc quy trinh clia phép do dugc st dung;

) nhan biét duy nhét v& cac chudn hiéu chudn dugc st dung va tham chiéu dén kha ning
truy nguyén ctia chang t6i chudn duwoc cdng nhan quéc té, vi du chirng nhén higu chuan;

f) ngay ma médi phép do dwoc hoan thanh;

g) cac két quad hiéu chudn thu dwgc sau khi va trwéc khi didu chinh hodc chinh sira, néu cb
lién quan;

h) chu ky hiéu chudn dwoc chi dinh;
i) céc giéi han dugc xac dinh clia sai sb c6 thé chap nhan;

i) cac didu kién mdi tredng lién quan va céng bé vé bat ky hiéu chinh ndo cin dwgc thye hign
b&i cac didu kién nay;

k) @b khdng ddm bio do cuta két qua c4c phép do dugc dénh gia;

) cac chi tiét v& bat ky bao dwdng, didu chinh, sira chira, hoiic sira ddi nao dwgc thyc hién;
m) tén clia (nhirng) ngwdi thyec hién phép do;

n) tén cla (nhirng) ngudi co trach nhiém &3m bdo sy dung dén cla thong tin @3 ghi.

14 Phép do dién

14.1 Dong dién

Phép do dang dién phan Ién ndm trong khudn khd cac thir nghiém dién va héa hoc. Cé thé gip
hang loat ¢4c loai ampe k&, pham vi thang do cudng d0 dong va d chinh xac yéu clu 1a khé
rong. Pac biét, mdt sé phirong php ddi hdi phép do cac dong dién rét nhd, cln cb cac quy trinh
va céc chudn hidu chuln d3c biét dé dat dwoc mirc thdp cin thidt v& 48 khéng dém bio do.

Ampe ké dwgc so sénh v&i dung cy chudn hodc véi ngudn dién chuén.
Cac tiéu chudn lién quan: IEC 60051-1 va IEC 60051-9.

14.2 Higu dién thé

Phép do hiéu dién thé phin I&n nim trong khudn khd cac thlr nghiém dién va héa hoc. Co thé gap
hang loat cac loai vén k&, pham vi thang do hiéu dién thé va d¢ chinh xac y8u clu 1 kha rdng.
Dic biét, mdt s phwong phap déi hdi phép do céc hiéu dién thé rit nhd, cin c6 cac quy trinh va
céc tiéu chuln hiéu chudn dic biét aé dat dwgc mc thp cin thiét v dd khéng dam bio do.

Vén ké dugc so sanh véi dung cy chudn hoic véi ngudn hiéu dién thé chudn.
Cac tiéu chudn lién quan: IEC 60051-1 va IEC 60051-9.

12
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14.3 Tan sb va bang tin

Tinh huéng thwéng lién quan dén tin sé 1a khi may phét tAn sé can kiém dinh, nhung cling c6 thé
I4 cAn hiéu chudn may do tAn sb. Nguyén tic trong cd hai truéng hop 12 gibng nhau.

Thuyre hién so sanh véi méy do tin sé chuan.
C4c tidu chudn lién quan: IEC 60051-1 va IEC 60051-9.

14.4 Dign tr&r

Phép do dién tr& phdn 16n ndm trong khudn khd cac thir nghiém dién. Tinh hudng thuémng 1 dién
tré hodc mang dién tr& can kidm dinh, viéc ndy dwge thye hién bing dung cu do dién tré & hiu
chuln. Thay cho vidc st dyung dung cuy do dién trd, dién trd cing c6 thé do dwoc blng céach ding
c4c dién tré chuin ghép thanh mach chu.

Thudng str dung dung cy d& do cac dién tré chudn.
Céc tidu chudn lién quan: IEC 60051-1 va IEC 60051-9,

14.5 Cong suit

Viéc do mirc tidu thy @ién n3ng ddi khi la cin thiét trong thir nghiém nhwng thwdng dugc s dung
nhidu hon d& giam sat thiét bj van hanh. Thay cho viéc s& dung o4t ké hodic may do o4t-gi¥r (¢bng
to dign), 6 thé do hiéu dién thé va ddng dién.

Oat ké dwgc so sanh véi dung cy chuén.
Céc tidu chuln lién quan: IEC 60051-1 va IEC 80051-9.

14.6 Thiét b| ghi bidu ad

Thiét bj vé bidu @& dwoc str dung trong nhidu (*ng dung, cé thé thdy nhidu ching loai véi cac a
nhay khac nhau. Trong mdt s trwdmg hep, pham vi cia thiét bi ghi phéi duec higu chudn toan bd
béi, vi dy, b cam bién Iyc gén lién véi nd.

Thiét bj ghi dwgc so sanh véi tin hi¢u chuén hosc vé&i dyung cu chudn.

Céc tidu chudn lién quan: IEC 61143-1 va IEC 61143-2 abi v&i céc thiét bj ghi X-t va IEC 61028
ai véi céc thiét bj ghi X-Y.

15 Phép do kich thwoc

15.1 Duyng cy do d dai
Loai dung cy dwgc st dung trong thi? nghiém polyme cé pham vi tir kinh hi&n vi c6 & vach dén
thwére day va do vay cac pham vi cia dd dai va df chinh xac cling lén. Cac tiéu chudn s dyng aé&
chuy&n giao higu chuln c6 thé truy nguyén duec lya chon phi hop.
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Dung cy do duoc so sanh véi dung cu chudn, cac khdi dinh c& chudn hoic twong dwong.

Céc tidu chudn lién quan:

- may do toa dd 1SO 10360-2
- @dng hd hién sb 1ISO 463

- dyng ¢y do chidu cao ISO 7863

— micrometer (dung do ngoai) 1SO 3611.

- dyng cy do dd tron (loai mbi nhon) 1SO 4291

- thwéce cip ISO 13385-1

16.2 Kich thwéc tuyén tinh

Tly vao tirng treéng hop, dd lon clia kich thwéc va d@d chinh xac cin c¢é, thudc cip, may do
toa @9, dung cy do chidu cao, kinh hién vi di ddng, ddng hd hién sé va bé, thuéce do, v.v..., c6 thé
duwgc sir dyng d& kidm tra kich thwéc. M¥c du, trong phln Ién cac trudng hop, didu d6 1a
don gian, tuy nhién trong mét sé trudng hop c6 thé kho tiép can dwec vi tri do véi dung cy cé 8
chinh xac phi hgp.

15.3 Bién dang

C6 nhidu loai bién dang can kidm dinh va trong mai trwérng hop phai quyét dinh s dyng dung cy
va k§ thuat thich hgp. Trong nhidu tredng hep, hé théng chiéu véi mau tiéu chudn la phi hep.
15.4 DY gian, dd nén va dé udn

Nhidu loai may do 8 gidn dwoc st dung phd bién, bao trum pham vi gi&in dang ké. Ngodi ra,
c4c ddng hd hién sb hodc cac bd cadm bién khéac, hodc sy chuyén dich cla diu trugt mdy thir
nghiém, c6 thé dwgc st dung d& gidm sat @6 gian, nén hosic do ubn.

Thiét bj do dwgc so sanh v&i dung cu chuidn hodc dd dai chudn.
Tiéu chuén lidn quan: ISO 5893.

15.5 Hoan thidn bd mit, 4 nham va a phing

Khi hoan thién b& mat dwoc quy dinh, b& mit dwec kiém dinh véi may do dd nham bé mat, nhung
do 46 phing trén quy mé I1én hon, may do toa dd, canh thdng va cac khdi dinh ¢& hodc bd can 14
hodc adng hd hién sbé cé thd dugc st dung d& phac hoa bién dang bé mat,

Cac méy do 46 nham b& mat thurdng dugc hidu chudn va dugc didu chinh trong khi s dyng bang
céch diing céac khédi abi chirng tiéu chudn.

Céc tiéu chudn lién quan: tAm phing b& mat ISO 8512, cAu tric b& m&t 1ISO 4287.
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15.6 Ray, c& mesh va cor 16

Cac loai ray co dai rong dang ké tir ray twong déi thd dén ray cé mét rdt nhd, nén c6 thd cin phai
¢6 nhiéu hon mdt phwong phép tiép can @& hiéu chuin.

Céc kich thuéc lisn quan dugc do bing dung cy da dwge hidu chudn phu hep.
Céc tiéu chudn lién quan: Ray 1SO 3310-2, Kinh hién vi cé 6 vach I1SO 9344,

15.7 Dién tich

Céc dign tich thwdng dwgc kidm dinh bing cach tinh toan tir cdc phép do céc kich thudc
lién quan, nhuwng trong mdt sé trrdng hep, so sanh bién dang véi m3u chudn c6 thé 13 thich hep.
16.8 Thé tich _

Thé tich cla cac vat chira khac ngoai @b thiy tinh va céc vat chira twong tw thwdng duoc
kiém dinh bang cach tinh todn tlr cac phép do cac kich thwéc lién quan hodc bing cach cén
Irgng chét 16ng (vi du nwéc) chira trong vat chira. Xem thém 19.1 B thiy tinh.

15.9 Géc

Nhidu géc & trong thiét bj thir nghiém 13 cé dinh va tao nén mot phdn cla bién dang hodc cb thé
dugc kidm dinh bing céch tinh toan tir cac phép do cac kich thwéce lién quan. Khi lién quan dén
cac géc bién thién, cb thé cin phai hiéu chudn pham vi bién thién.

Cac géc chi dinh do duwrgc bing thudc do géc chudn holic trong dwong.

15.10 Thing béng
Tinh huéng thuéng giip 14 thiét bj cAn dwgc a3t thing bing.
Mirc thang bing va/hodic déu hidu thing bing dwoc kidm dinh bing nivd tiéu chuln.

15.11 Tam va ddp

Dijc diém cUa tdm va dap hau nhw duge gidi han trong céc thir nghiém va dap va dwgc dinh vj
bing c4ch tinh toan tir cac théng sd thich hop clia con ldc, st dung cdng thirc tiéu chudn.
Huéng din dwgc néu trong mét sé tiéu chudn clia phurong phap thir.

16 Chétléng: cac phép do Iwu lwgng, ap sudt, dd nhét va khéi lweng riéng

16.1 Thiét bj do lwu lwgng

Cac thiét bj do lwu lvgng cb thé dung cho khdng khi, céc khi khéc hodic cac chét 1dng va viéc
hiéu chudn phi hep véi chét Idng ma téc A9 déng clia n6 can dwoc do.
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Thiét bj do lwu Iwgng dwge so sdnh véi dung cy chudn.
Tiéu chudn lién quan: 1SO 7066-2.

16.2 Thiét bj tao ra tdc a9 dong xac dinh

Thit bj dwoc kidm dinh bing thiét bj do Ivu Ieng chudn hodc, néu thich hep, bing phép do
lwgng chét 16ng chay qua trong th&i gian xéc dinh,

16.3 Téc ad trao 48i khong khi

Téc @b trao ddi khdng khi dugc quy dinh cho cic budng méi trwdng nhw ti sdy gia héa.
Phuong phap kidm dinh wa ding 1a do tbc 6 dong vao td sdy bing thiét bj do lvu lwgng. Tuy
nhién, didu d6 khéng thé thyc hién dbi véi mét sé kidu td sdy vi chung c6 nhidu cira khdng khi
vao hodic cac cira khéng tidp can dugc. Céc quy trinh thay thé c6 thé danh gia chinh x4c 1a do
mec tiéu thy dién ning cha t sdy véi luu lweng khéng khi chudin va c6 cac duwéng khéng khi vao
bj khéa hodc do thai gian lam @iy mét tii mém géin vao civa khong khi ra.

16.4 BY cam bién ap suit

Céc dyng cy do 4p suét thudng dugc thly & thiét bj van hanh nhidu hon 13 & thiét bj thir nghiém,
nhung khi cin thiét, cé thé 12 cho cac chét khi ho#ic cac chét I1dng. Cac bd cam bién cé pham vi
do réng.

B cam bién ap suit dwgc so sanh véi dung cy chudn.

16.5 Ap ké

" Khi cac 4p ké duoc sl dung ch® khéng phai 1a bd cdm bién ap sult, ching thwéng duec
hiéu chudn bing phép do cac kich thudc lién quan, nhung cling c6 thé dwgc so sanh véi 4p ké
chuén.

16.6 Thiét bj tao ra 4p sudt quy djnh

Trong mdt sé phirong phdp thir, ap suét duec quy dinh dwec tao ra bdi thiét bj, vi dy béng céch
st dyng trong lwc. Cac thiét bji nhw vAy ddi hdi kidm dinh béng cdch do dp suét duge sinh ra
tryec tiép, bAng khudn din va bd cam bién 4p sudt chudn thich hep véi thiét bj cy thé. Cac thiét bi
ndy cé thd cin phai tai kidm dinh thwdng xuyén, vi dy vi céc tac ddng ma sét. Trong mét sé
trwdng hop, cé thé chip nhan viéc tinh toan ap suét bang cach do céc théng sb lién quan cla
thiét bj.

16.7 Khéi lwgng riéng

Phép do khéi lwgng riéng theéng bao gdm viéc sir dung mét sé dang can, hon niva trong mot sé
trieéng hop, viée sl dung vat chira c6 thé tich a3 biét hodc phép do céc kich thuwde. Do vdy, cac
dung cu cAn hiéu chuin I3 ¢an, ¢d thé con 13 vat chipa va cac dung cy do kich thwdc. Cac can
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khéi Iegng riéng dugc thiét ké dic.biét thudng thay ddi hdi phai tinh toan thém a8 kidm tra cac sé
do hodc quy trinh lién quan dén viéc so sanh cac qua can co khéi lvgng twong dbi da biét.

Céc cft khéi lvong riéng dugc higu chuln trong IGc s dung bing cac phao do ddi ching
tiéu chudn.

17 Phép do quang

17.1 Birc xa

Phép do birc xa la cén thiét cho cac phurong phap thir nghiém thei tiét dwee quy dinh cho pham vi
burdc séng ma tai d6 birc xa cn dwgc do. Birc xa ké da duwoc hidu chudn duoc sir dung 6 do
blrc xa tai vi trl xdc dinh twong quan véi ngudn sdng. Céc birc xa k& khéng cheon loc quang phd
phéi dwgc hiéu chudn dé c6 thé truy nguyén véi chudn Birc xa Thé gidi va céc birc xa ké cb bd
loc bing médt trong cac phuwong phap dugc néu trong CIE Publication No. 64.

17.2 Khic xa ké

Khic xa ké Abbe ho#c phwrong phap nhing s& dung kinh hién vi thuéng dwgc ding nhidu nhét,
méc di cac loai khic xa k& khac cé thé dwgc sir dyng. Khi st dyng khiic xa ké, thang do clia
khiic xa ké dwoc hiéu chudn bing cach si dung cac chét idng ddi chirng tiéu chuln co chi sé
khtic xa @4 biét va trong phwong phap kinh hién vi, cac chét 16ng chudn dwgc st dung trong sudt
qua trinh xéc dinh theo tiéu chudin phwong phap thir.

17.3 Duyng cy do mau

Hién tai khéng c¢6 cac tiéu chun cho phép do sir thay ddi vé mau cla cac san phim cao su va
do véy khang c6 quy trinh higu chuén dwgc dua ra.

18 Phép do nhiét 4

Hau nhu tit ca cac phwong phap thir ddu quy dinh nhiét dd cia mdi trwdng ma trong d6 the
nghiém cin dugc thye hién va cac miu thlr nghiém cin dwec én dinh. Mt loat cac dung cy dwgc
st dung do nhiét d8. Ching c6 thé 1a lwru déng hodc dwgc gén vao thidt bj. Thuat ng nhiét ké
& day bao ham tit c3 cdc loai dung cy nhw vay. Co hai tinh huéng tich biét: A) nhiét ké dugc
hiéu chuén va B) mai trwdrng duwgc kiém dinh.

Quy trinh A - Nhiét ké dwoc so sanh véi dung cy chudn dwgc kiém soat chiit ché trong khoang kin.

Quy trinh B — Nhiét ké dugce st dung dé kidm tra mai trwéng clia phéng hodc khoang kin tai céc
diém khac nhau bao trim toan bd khéi cin quan tam.
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19 Phan tich héa chit va cic miu chuén

19.1 DA thuy tinh

Nhidu yéu cAu/dZic tinh kg thuat chi yéu ciu db thiy tinh ¢6 cAp chudn dwec cdng nhén va khdng
can higu chuén.

CHU THICH: Néu cAn, viéc hidu chudn c6 thé duoc thire hidn bling cac quy trinh dugc néu trong 1SO 4787,

19.2 May do pH

Mt loat cdc may do va céac chét chi thj pH vé&i cac mire d9 chinh xac khac nhau dwgc str dung
phé bién. V&i hau hét cac muyc dich, c6 th thuc hién viéc hiu chudn mdt cach thda déng béng
viéc slr dung cac dung dich dém, nhuwng dbi voi cac (g dung c6 dd chinh xac cao hon, higu
chudn bao gdm viéc dua vao cac tin hiéu tir ngudn millivolt tiéu chuln.

M4y do dugc so sanh véi cac dung dich dém tiéu chudn hodc véi ngudn millivolt chudn.

19.3 Cac miu chuin

Nhiéu phrrong phap phan tich héa hoc dwa trén céc thubc thir tiéu chudn va cac méu chudn, nhe
cac thubce thir A6 viéc hiéu chudn quy trinh do rit hiéu qud. Tuy nhién, viéc xac nhan cac miu
chuln khong thudc pham vi ap dyng clia tiéu chudn nay.

20 Phép do 46 &m twong doi

Nhidu cic phirong phép thir quy dinh 6 4m twong ddi clia méi tredng noi thir nghigm cin dugc
thc hién va cac mAu thir nghiém cAn dugc 8n dinh. Cac dyng cu dugc sl dung do @) &m c6 thé
la leu dong hodc dugc l4p vao trong phong thir nghiém hodc budng thlr nghigm. Cé hai
tinh hudng tach bist: A) dyng cy do dwoc hiéu chudn va B) mdi tredng dugc kiém dinh.

CHU THICH: Mac du modt sé phurong phap thir quy dinh gi¢i han dung sai la + 2 %, didu nay nbi chung
khong dat dugc véi cac dung cy va cac tigu chudn hiéu chudn c6 higu lyc.

Quy trinh A - Dung ¢y do 48 3m trrong ddi duoc so sanh véi dung cu chudn hodic mdi trrdng tidu
chudn trong khoang kin dwoc kiém soat chat ché.

Quy trinh B ~ Dung cu do dé &m twong ddi dugc st dung dé kidm tra mdi trudng trong phéng
ho#c trong khoang tai cac didm khac nhau bao gdm toan b thé tich cAn quan tam.
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21 Phép do Iyc

21.1 May thi kéo, udn va nén

Cac may dwgc s dung d& do céc tinh chét kéo, nén va uén dugc hidu chuin bing cach
kiém dinh cac théng sb co ban.

Tiéu chuén lién quan: ISO 5893.

21.2 B cam bién lyc

Céc bd cam bién Iyc thudrng dwoc tich hgp vao céc méy thlr "kéo" nhung cling cb thé thdy & céc
loai thiét bj khdc. Ching ¢6 nhidu pham vi va mét s may hoat déng theo cd hai ché 49 kéo
va nén.

Bd ¢am bién dwoc so sanh véi thiét bj ther tiéu chudn.

21.3 Thiét b] tao ra lyc quy dinh

Mot sé phrong phép thir quy dinh lyc dugce tao ra béi dyung oy, vi du bing céch s& dung
trong fwc. Cac dyng cy nhw vay cAn dwgce kiém dinh bing cich do lyc sinh ra tryc tiép nhe
thiét bj c6 bd cam bién Iwc A3 dugc hidu chuln, thich hop véi thidt bj cy thd. Céc thiét bj nay
cAn phdi téi kidm dinh thuwdng xuyén, vi dy vi cac tic ddng ma sat. Trong médt sb trudng hop,
¢6 thé chép nhan vige tinh todn Iy bing céch do cac thdng sé thich hop cua thiét bi.

21.4 Modmen quay

Viéc do mémen quay thuedng [a khdng cin thiét nhwng dugce si dung trong mét sé phurong phap
nhiét d6 thap va badm dinh nhét dinh va mdt sé thiét bj th nghiém dugc 14p cin siét lyc.
Khi mdmen quay dugc tao ra bdi qua cin va hé théng rong roc, viéc higu chuln thuéng dwgc
thyc hign biing cach tinh todn tir khéi lrong cla qua can va céc kich thwéc cia hé théng. Trong
ISO 1432 (dwgc goi 1a thir nghiém Gehman), quy trinh dé hiéu chudn cap xoén dugc sir dyung
dwoc néu trong tidu chuln.

B cam bién mbémen quay dwgc so sanh véi dung cu chudn,

Tiéu chuén lién quan: 1SO 6789.

21.5 Ning lrgng

Ning lwgng dugc quy dinh trong cac thir nghiém lién quan dén va dap. Nang lugng clia dung cy
va dap dwoc kiém dinh bing céch tinh todn tir cic phép do céc thdng s lién quan cla thiét bj.
Trong mot sb tredng hop, c6 thé cdn phai hiéu chinh ma sét.
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21.6 Quan tinh

Néu can, quan tinh mét cAu kién trong thiét bi c6 thé dwgc kidm dinh bing cach tinh toan tir cac
phép do cac théng sé thich hgp cia thiét bj.

22 Phép do khéi lwgng

221 Cén

Phép do khéi lweng 1a cin thidt trong nhidu phuwong phap thir va véi dai rdng v& dd chinh xac
dwoe quy dinh. Tuy nhién, phdn Ién cac phép do dwgc thwe hién bdi can thi nghiém da ning
chinh xac @én 1 mg.

Can dwoc sir dung a8 can céc qua can chuln.
Tiéu chudn lién quan: 1ISO 9368-1.

22.2 Quacén

Cac qud cén vdi cac hinh dang khac nhau dwoc s dung trong nhidu phuong phép thir. Trong
nhidu tréng hop, vat thd ma khéi lugng clia né cin dugc kiém dinh gdm ca gié d& va/hodc dugc
thwe hidn véi hon mdt qua can. Cac qud c¢an c¢d thé dwoc hidu chuldn bing so sanh véi cac
qua can chudn, nhing véi cdc muc dich the nghiém, quy trinh théng thwdng 14 can bing can da
hiéu chudn,

23 Phép do khac

23.1 May dém thdi gian, dbng hd, v.v...

Cac may dém thoi gian, ddng hd, v.v..., 12 cin thiét trong rét nhidu phwong phdp thir va bao gém
dai rét rdng v& 80 chinh xac va cic khodng thdi gian. Nguyén tic hiéu chuln 12 nhu nhau trong
tat ca cac truedng hop, nhung ¢ thé cin cé cac tiéu chuldn hiéu chudn véi nhidu mic khac nhau.
Tuy nhién, dbi v&i phan lén cdc muc dich, so sanh véi dién thoai "ddng hd néi" 1a dd.

May dém thdi gian dwoc so sénh véi tin hiéu thdi gian chuln trong khodng théi gian phl hep véi
muc dich sl dung clia méy dém théi gian.
23.2 Khodng th&i gian

Cac khodng théi gian néi chung thurdng dugc quy dinh va thwdng duge do bang b dém giv,
ddng hd, v.v... Khi cac khoang th&i gian duoc thiét lap ty ddng, ching dugc kidm djnh bing cach
ding dung cy dém gi chulin. Trong mét sé trudrng hop, dung cu dém gid thich hop co thé 1a may
dém tan sb.
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23.3 Tin sb va cic bd aém

Nhidu phwong phép thir bao gdm cé céc tin sé cla cac sy kién (ké ca sé vong quay da thyec thi
b&i bd phan quay) hodic d&m sé Igng cac sy kién nhie vAy. Céch tiép can chung @8 hiéu chuin 13
dém sy kién trong khodng thdi gian dit ra, nhung viéc d6 dugc thire hién cu thd ra sao con tuy
thudc vao tirng trwedng hop cy thd. Déi véi cac tin sb thdp hon, co thd dém sy kién thi cdng,
nhung thiét bj thweng dugc 14p bd dém co khi hodic b dém dién. Cac bd dédm nhuw vay cd thé
dugc kidm dinh bdng cach dua tin higu phii hgp vao véi tn sé da biét tir ngudn co khi hodc dién,
mac di vidc 46 1a du abi voi céc thikt bj co khi d& co thé kiém tra mét cach don gian dbi voi
vén hanh chinh xac.

23.4 Tbec dd

Téc @6 (van téc) dwgc quy dinh trong mdt loat cac thir nghiém dd Ién va dd chinh xac yéu clu
khac nhau déng ké. Viéc kiém dinh thudng dugc thie hién bing cach tinh toan tir cac phép do
thiri gian va khodng céch, bing cac dung cy thich hop véi dd chinh xdc cln thidt,

Téc dd khdng khi, vi dy trong ta sy, thuedng degc kidm dinh bing cédch tinh toan tir téc a6 dong
dung tich va céc kich thuéc cla td sdy.
23.5 Ddng hd tbec ad

Théng thuwdng, téc d géc cb dinh dugc quy dinh cin kidm dinh véi ddng hd téc dd chuln. Khi
bao gdm ca céac téc dd bién thién, ddng hd téc a0 c6 thé duoc 1&p vao thiét bj va do d6 cin
hiéu chuén.

Bdng hd téc 3¢ dugce so sanh véi dyung cy chudn.

23.6 Téc Ap gia nhidt hodic 1am ngudi

Téc db gia nhiét va lam ngudi dugc kidm dinh bing phép do nhiét dd dwdi dang ham sb cla thei
gian. Trong nhidu tredng hop, céc phép do dwgc bidu didn dwéi dang a8 thi thich hop & bidu thj
bién thién v& téc 49 trong khodng thdi gian cin quan tam.

24 Ké hoach hiéu chuan

Déi voi thiét bi thir nghiém dugc quy dinh trong mdi phwrong phap thir tiéu chuln, ké hoach
hiéu chun phai dugc soan thdo véi danh myc cac théng sb cin dugc kidm dinh, cac yéu clu va
tham chiéu dén tai lidu quy dinh quy trinh kiém dinh va t&n s6 kiém dinh.
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Phuy lyc A
(tham khéo)
Chu ky hiéu chuén

Véi hAu hét cac thiét bj, thoi gian ban d4u 1 n&m 1a a0, nhwng trong céc treéng hep cé nghi ngd,
nén 4p dyng thei gian ban d4u 12 6 thang.

Déi véi mdt sb phép do, cac chu ky téi da sau day néi chung da dwoc chip nhan:

Qua can: Loai F1 va th4p hon 1 nim
Loai E2 va cao hon 2 ndm

Cén may 1 nam + kiém tra trwére khi sir dung

Nhiétké:  Thily ngan trong thly tinh 5 nam + kidm tra hing ndm
Bién tr& platin 1 ndm

Thiét bj thir @& cirng 1 nam + kiém tra trong khi s dung

Dung cu do 80 4m 1 n3m

Thiét bj kéo 1 n&m

Thiét bj do A0 gian 1 n&m

B c4dm bién mémen quay 1 n&m

Thuéce thing bing thép 5 n&m + kidm tra hding nam

Khdi cirng 6 thang

Dyng cy do analog 1 ndm

CAu do dién 1 nim

Dung cuy hién sé 1 nim

Chudn hiéu dién thé 1 n&m

Dién thé ké : 1 ndm

Thiét bj ghi 6 thang

B§ phat tin hiéu 1 ndm

May do oat-gi¢ (cdng to dién) 3 thang

M4y do gia téc 2 nam

Micrometer, thurdc céip va cac ddng hd hién sb 2 ndm

Duyng cy giél han co khi (khe, phich cim,

vong dém, écu, v.v...) 3 ndm

T4m phing bd mat 3 nam

Ap suét va céc dung cy chan khéng 1 n3m
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Ngoai nhitng. higu chudn thuréng 18, ddi véi mot sé thong sé, nén thyc hién thudng xuyén hon
vigc kiém tra v& tinh nZng ho#c can quy dinh vigc d6 trong tiéu chudn phurong phép thir lién quan.
Déi voi thiét bj lru dong duroc st dung & ngoai phéng thi nghiém, viéc kidm tra tinh nang thich
hep duoc xac dinh va duec thye hign trede khi sir dung va sau khi trd lai phdng thi nghiém.
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Thw muyc tai ligu tham khéo

TCVN 8890 (ISO Guide 30), Thuét ng(¥ va dinh nghia st dung méu chudn
TCVN 7962 (1ISO Guide 31), M8u chudn — Néi dung cua gidy chimg nhén va ghi nhan

CIE Publication No. 64, Determination of the spectral responsivity of optical radiation
detectors (X4c dinh dd nhay quang phd cia céc ddu do birc xa quang hoc)

ISO 463, Geometrical Product Specifications (GPS) — Dimensional measuring equipment —
Design and metrological characleristics of mechanical dial gauges (P&c tinh hinh hoc cla
sén phdm (GPS) — Thiét bj do kich thuéc —~ Thiét ké va d&c tinh do ludng clia céc déng hé
hién sé co hoc)

ISO 1432, Rubber, vulcanized or thermoplastic — Determination of low-temperature
stiffening (Gehman test) (Cao su vy héa hodc nhigt déo — Xéc djnh s dong cimg & nhiét
db thép (thir nghiém Gehman))

ISO 3310-2, Test sieves — Technical requirements and testing — Part 2: Test sieves of
perforated metal plate (Sang thir nghig¢m — Yéu cdu ki thuét va thtr nghiém — Phén 2: Sang
thir nghiém dang tdm kim loai duc 18)

1SO 3611, Geomelrical product specifications (GPS) — Dimensional measuring equipment:
Micrometers for external measurements — Design and metrological characteristics (Ddc tinh
hinh hoc cta sén phdm (GPS) — Thiét bj do kich thwéc: Micromet diing cho céc phép do
ngoai — Thiét ké va déc tinh do luvdng)

ISO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method —
Terms, definitions and surface texture parameters (P&c tinh hinh hoc ctia sén phdm (GPS)
— Céu tric bé méat: Phuwong phép bién dang — Thuét ng@, dinh nghia va céc thong sé céu
truc bé mit)

ISO 4291, Methods for the assessement of departure from roundness — Measurement of
variations in radius (Phuwong phdp d4nh gig @6 léch khoi @6 tron — Phép do si thay dbi vé
bén kinh)

ISO 4787, Laboratory glassware — Volumetric instruments — Methods for testing of
capacity and for use (D4 thdy tinh phdng thi nghiém — Dung cu do thé tich — Phwong phép
thir dung tich va sir dung)

ISO 5893, Rubber and plastics test equipment — Tensile, flexural and compression types
(constant rate of traverse) — Specification (Thiét bj th&r nghiém cao su va chét déo — Loai
kéo, ubn va nén (tbc db dich chuyén khéng déi) — Quy dinh ky thuét)
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ISO 6789, Assembly tools for screws and nuts — Hand torque tools — Requirements and
test methods for design conformance testing, quality conformance testing and recalibration
procedure (Cong cu Idp rap vit va dai 6c — Cong cy vin bing tay — Yéu céu va phuong
phép thir dbi v6i thir nghiém sir phir hop vé thiét ké, thir nghiém sw pha hop vé chét lwong
va quy trinh tai hisu chuén)

ISO 7066-2, Assessment of uncertainty in the calibration and use of flow measurement
devices — Part 2. Non-linear calibration relationships (Dénh gid d3 khéng én dinh trong hiéu
chudn va st dyng céc thiét bj do luu lgng — Phén 2: Twong quan hidu chudn khéng tuyén
tinh)

I1SO 7863, Height setting micrometers and riser blocks (Micromet didu chinh d6 cao va céc
khéi néng)

ISO 8512 (¢4 hai phan), Surface plates (Tdm phdng bé mét)
ISO 9344, Microscopes — Graticules for eyepieces (Kinh hién vi — O vach cho thj kinh)

ISO 9368-1, Measurement of liquid flow in closed conduits by the weighing method —
Procedures for checking installations — Part 1: Static weighing systems (Do Iwu chét trong
céc dwdng 8ng kin bang phuwrong phép cén — Quy trinh kiém tra I8p d4t — Phén 1: Hé cén
{inh)

ISO 10360-2, Geometrical product specifications (GPS) — Acceptance and reverification
tests for coordinate measuring machines (CMM) — Part 2: CMMs used for measuring linear
dimensions (Ddc tinh hinh hoc cla sdn phdm (GPS) — Thi nghiém chdp nhén va taf kidm
dinh d6i v6i cdc méy do toa &6 (CMM) — Phén 2: Cdc CMM dwyre st dung dé do céc kich
thuGe tuyén tinh) '

ISO 13385-1, Geometrical product specifications (GPS) — Dimensional measuring
equipment — Part 1. Callipers; Design and mefrological characteristics (B&dc tinh hinh hoc
cda sén phdm (GPS) — Thiét bj do kich thwéc — Phén 1: Thudc cdp; D&c tinh thiét ké va
do Iwrong)

IEC 60051-1, Direct acting indicating analogue electrical measuring instruments and their
accessories — Part 1: Definitions and general requirements common to all parts (Dung cy do
dién analog hién thj tdc dpng truc tiép va céc phy kién cda chiung — Phén 1: Dinh nghia va
céc ybu céu chung déi voi tt ca céc phén)

IEC 60051-9, Direct acting indicating analogue electrical measuring instruments and their
accessories — Part 9: Recommended test methods (Dung cu do dign analog hién thj téc
déng trure tiép va céc phu kién cda ching — Phén 9: Phuong phép thir nén ép dung)

IEC 61028, Electrical measuring instruments - X-Y recorders (Dung cy do dién — Thiét bj ghi
X-Y)
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[23] IEC 61143-1, Electrical measuring instruments - X-t recorders — Part 1: Definitions and
requirements (Dung cy do dién — Thiét bj ghi X-t — Phén 1: Dinh nghia va céc yéu céu)

[24] |IEC 61143-2, Electrical measuring instruments - X-t recorders — Part 2: Recommended
additional test methods (Dung cy do dién — Thiét bj ghi X-t — Phén 2: Phwong phap thir b6
sung nén ép dyung) '

[25] ISO/IEC Guide 98-1, Uncertainty of measurement — Part 1: Introduction to the exprassion
of uncertainty in measurement (Hwéng dén 98-1, D¢ khéng ddm bdo do — Phén 1: Gi6i
thiéu vé bidu thj 6 khéng dém béo do )

[26] ISC/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression
of uncertainty in measurement (GUM:1995) (Hwéng din 98-3:2008, D6 khéng dém béo do
— Phén 3: Huong dén vé biéu thj d6 khéng ddm béo do (GUM:1995))
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