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L&i néi dau
TCVN 9944-7:2013 hoan toan twong dwong v&i ISO 22514-7:2012;

TCVN 9944-7:2013 do Ban ky thuat tiéu chuan qudc gia TCVN/TC 69
Ung dung céc phuong phép théng ké bién soan, Tdéng cuc Tiéu chuan

Do lwdng Chat lwgng dé nghi, B Khoa hoc va Céng nghé cong bé.

B tiéu chudn TCYN 9944, chap nhan bd tiéu chuan ISO 22514, gém

cac tiéu chuan dwéi day cé tén chung “Phuong phap thdng ké trong

quan ly qua trinh — Nang Iyc va hiéu nang”:

—  TCVN 9944-1:2013 (ISO 22514-1:2009), Phan 1: Nguyén tac
chung va khai niém;

—  TCVN 9944-2:2013 (ISO 22514-2:2013), Phan 2: Nang luc va
hiéu nang qua trinh ctia cac mé hinh qua trinh phu thudc thoi gian;

—  TCVN 9944-3:2013 (ISO 22514-3:2008), Phan 3: Nghién ctu hiéu
nang may d6i voi div liéu do dwoc trén cac bd phan riéng ré;

—  TCVN 9944-4:2013 (ISO/TR 22514-4:2007), Phan 4: Uéc lwong
nang lwc qua trinh va do hiéu nang;

—  TCVN 9944-7:2013 (ISO 22514-7:2012), Phan 7: Nang lyc cla

qua trinh do.

B tiéu chuan ISO 22514 con co cac tiéu chuan dudi day co tén chung

“Statistical methods in process management - Capability and

performance”:

— ISO 22514-5, Part 5: Process capability statistics for attribute
characteristics;

— IS0 22514-6, Part 6: Process capability statistics for characteristics

following a multivariate normal distribution.
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L&i giédi thiéu
Muc dich clia quéa trinh do |a dwa ra cac két qua do c6 dugc tlr cac déc trung xac dinh trén cac bd

phan hodc qua trinh. Nang lwc ciia mét qua trinh do dwoc rut ra tlr cac tinh chét théng ké cla céac

phép do qua trinh do hoat dong theo cach co thé dw doan duoc.

Céc tinh toan chi sb ndng lwc va hiéu nang dwoc dua trén cac két qua do. Phai wéc lwong do khong
dam bao cla qué trinh do dugc sir dung dé tao ra chi sé ndng luc va hiéu nang truéc khi cac chi sé

c6 y nghia. D6 khéng ddm béo do thwc té can phai di nhd.

Néu str dung qua trinh do dé danh gia xem d&c trweng ctia san phdm cé phu hop véi quy dinh ki thuat
hay khéng thi d& khédng ddm béo cla qua trinh do phai dwoc so sanh véi chinh quy dinh d6. Néu qua
trinh do dwoc dung dé kiém soat qua trinh cla dac trwng thi d& khéng dam bao can phai duwoc so
sanh v&i dd bién ddng cla qua trinh. Trong ca hai trwdng hop, cac gidi han vé kha nang chap nhan

can dwoc néu ro.

Chét lwong cta két qua do duoc cho béi dd khéng dam bao clia qua trinh do. Do khéng dam bao clia qua
trinh do dwoc xac dinh bdi tinh chat théng ké ctia nhiéu phép do hodc wéc lwong clia cac tinh chét, dwa

trén hiéu biét vé qua trinh do.

Céac phuwong phap duwgc méd ta trong tiéu chudn nay chi hwéng vao d6 khéng dam bao thuwc hién.
(Xem ISO 17450-2 dé biét thém thang tin vé dé khdng dam bao thwc hién.) Vi vay, chung chi hivu ich
néu biét rang do6 khong dam bao cla phwong phap va dé khéng dam béo cla quy dinh nhd so véi do
khéng d&m bao thwc hién. Tiéu chuan nay mé ta cac phwong phap xac dinh va tinh chi sb nang luc
clia qua trinh do dwa trén cac do khdng dam bao dwoc wéc lwong. Cach tiép can néu trong TCVN
9595-3 (ISO/IEC Guide 98-3), Huwéng dan trinh bay dé6 khéng dam bao do (GUM) la co sé& cla céach

tiép can nay.
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Phwong phap thong ké trong quan ly qua trinh —
Nang Iwc va hiéu nang — Phan 7: Nang lwc cta qua trinh do

Statistical methods in process management —

Capability and performance — Part 7: Capability of measurement processes

1 Pham vi ap dung

Tiéu chuan nay dwa ra quy trinh xac nhan hiéu lwc hé théng do va qua trinh do dé tuyén bd qua trinh
do xac dinh co6 thé dap (ng cac yéu cau ctia mot nhiém vu do cu thé véi khuyén nghi vé chuan muc
chap nhan hay khéng. Chuan muc chap nhan dwoc xac dinh 1a sd nang luc (Cys) hodc ty sb ndng lwc

(QOws)-

CHU THICH 1: Tiéu chuén nay theo cach tiép can néu trong TCVN 9595-3 (ISO/IEC Guide 98-3), Huéng dan
trinh bay dé khéng dém bdo do (GUM) va thiét 1ap mét quy trinh don gidn, co ban cho viéc 4n dinh va két hop
cac thanh phan d6 khéng dam bao dwoc str dung dé& wéc lwong chi sb nang lwc clia mot qua trinh do thuc té.

CHU THICH 2: Tiéu chuan nay chd yéu dwoc xay dwng dé st dung cho cac qua trinh do mét chiéu don gian
trong dé d6 khéng dam bao clia phwong phap va dé khong dam bado clia quy dinh nhé so v&i dé khéng dam bao
thwe hién. Tiéu chudn nay ciing cé thé dwoc st dung trong cac trwerng hop twong tw, khi phép do dwoc st dung
dé woc lwong néng lwe qua trinh hodc hiéu ndng qua trinh. Tiéu chudn nay khéng thich hop véi cac qua trinh do
hinh hoc phtrc tap, nhw phép do két cAu bé mat, hinh dang, hwéng va vi tri, nhirtng phép do nay dwa vao mét sé

diém do hoac cac phép do ddng thoi theo nhiéu hwéng.

2 Tai liéu vién dan

Cac tai liéu vién dan dudi day rat can thiét cho viéc ap dung tiéu chuén nay. Déi véi cac tai liéu ghi
nam coéng bd thi &p dung ban duoc néu. Di véi cac tai liéu khdng ghi ndm coéng bd thi ap dung ban
m&i nhat, bao gom ca cac stra dbi.

TCVN 8244-1:2010 (ISO 3534-1:2006), Théng k& hoc — Tl vwng va ky hiéu — Phan 1: Thuat ngiy

chung vé thdng ké va thuat ngl» dung trong xac suét
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TCVN 8244-2:2010 (ISO 3534-2:2006), Thdng ké hoc — Tl vieng va ky hiéu — Phan 2: Théng ké (rng
dung

TCVN 6910-1 (ISO 5725-1), D6 chinh xac (d6 dung va d6 chum) ctia phwong phap do va két qua do
— Phan 1: Nguyén t&c chung va dinh nghia

TCVN 6910-2 (ISO 5725-2), D6 chinh xac (d6 dung va dé chum) ctia phwong phap do va két qua do
— Phan 2: Phuong phap co ban xac dinh d6 13p lai va d6 tai 1ap cia phwong phap do tiéu chuan
TCVN 6910-3 (ISO 5725-3), D6 chinh xac (d6 dung va dé chum) ctia phwong phap do va két qua do
— Phan 3: Cac thwdce do trung gian d6 chum ctia phwong phap do tiéu chuan

TCVN 6910-4 (ISO 5725-4), D6 chinh xac (d6 dung va dé chum) ctia phwong phap do va két qua do
— Phan 4: Cac phwong phap co ban xac dinh d ding cia phuong phap do tiéu chuan

TCVN 6910-5 (ISO 5725-5), D& chinh xac (d6 dung va dd chum) cla phwong phap do va két qua do
— Phan 5: Cac phwong phap khac xac dinh dd chum cta phwong phap do tiéu chuan

TCVN 6910-6 (ISO 5725-6), D6 chinh xac (d6 dung va dé chum) ctia phwong phap do va két qua do

— Phan 6: St dung cac gia tri dé chinh xac trong thyc té
TCVN 9945-1 (ISO 7870-1), Biéu dd kiém soat — Phan 1: Hwéng dan chung

TCVN 9595-3:2012 (ISO/IEC Guide 98-3:2008), D6 khéng dam bao do — Phan 3: Hwéng dan trinh
bay d6 khong dam bao do (GUM:1995).

3 Thuat ngir va dinh nghia

Tiéu chuan nay s dung céac thuat ngir va dinh nghia néu trong TCVN 8244-1 (ISO 3534-1), TCVN
8244-2 (ISO 3534-2), TCVN 6910 (ISO 5725) (tat ca cac phan) va cac thuat ngiy, dinh nghia dudi
day.

3.1

Sai s6 do cho phép I&n nhat (maximum permissible measurement error)

Sai sb cho phép I&n nhat

Gi¢i han sai sb

MPE

Gia tri cwce tri cha sai s6 do, dbi v&i gia tri dai lwong quy chiéu da biét, cho phép bang yéu cau ky
thuat hoac cac quy dinh dbi voi phép do, phwong tién do hoac hé théng do da cho.

CHU THICH 1: Thwong thuat nglr “sai s6 cho phép Ién nhat” hodc “gi¢i han sai s6” dwoc siv dung khi co hai gia
tri cwe tri.

CHU THICH 2: Khéng nén st dung thuat ngir “dung sai” dé chi ‘sai s6 cho phép Ién nhét'.

[TCVN 6165:2009 (ISO/IEC 99:2007, 4.26)]
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3.2
bai lwong do (meassurand)
Dai lwong dy kién do
CHU THICH 1: Quy dinh vé dai lwgng do ddi hdi hiéu biét vé loai dai lwgng, mé ta vé trang thai ctia hién twong,
vat thé, hodc chat mang dai lwong, bao gdm moi thanh phan lién quan va cac thuc thé hoa hoc kém theo.
CHU THICH 2: Trong phién ban VIM va trong IEC 60050-300:2001, dai lwong do dwoc dinh nghia 13 ‘dai lwong
dugc do.
CHU THICH 3: Phép do, bao gdm hé théng do va diéu kién trong d6 phép do dwoc tién hanh, cé thé lam thay déi
hién twong, vat thé hodc chat lam cho dai lwong dwoc do khac véi dai lwgng do nhw dinh nghia. Trong trwdng
hop nay can c6 s hiéu chinh thich hop.
Vi DU 1: Hiéu dién thé gitra cac cuc clia dcquy c6 thé giam di khi st dung von ké cé do dan dién noi
dang ké dé thuyc hién phép do. Hiéu dién thé mach hé cé thé tinh dwoc tir dién tré trong clia acquy va von
ké.
Vi DU 2: D6 dai cla thanh thép trong trang thai can béng vOi nhiét dd moi trwdng 1a 23 °C sé khac voi do
dai & nhiét do quy dinh la 20 °C, dé la dai lwong do. Trong trwedng hop nay, sw hiéu chinh la can thiét.
CHU THICH 4: Trong hoa hoc, “analyte” hodc tén cla chat hodc hop chét 1a nhirng thuat ngir ddi khi dwoc dung

cho ‘dai lwong do’. Viéc st dung nay la khéng dung vi cac thuat ngir nay khong dé cap dén dai lvong.
[TCVN 6165:2009 (ISO/IEC 99:2007, 2.3)]

3.3

Do khong dam bao do (measurement uncertainty)

D6 khéng dam bao cua phép do

D6 khéng dam bao

Tham sb khédng am dac trwng cho sw phan tan cta cac gia tri dai lwong dwoc quy cho dai lwong do
(3.2), trén co s& thong tin str dung.

CHU THICH 1: D6 khéng ddm bao do bao gdm cac thanh phan xuét hién tir nhirtng anh hwéng hé théng, nhw
thanh phan gén véi sy hiéu chinh va gia tri dai lwong dwoc én dinh clia chuén do lwéng, cling nhw d6 khéng
dam bao dinh nghia. Déi khi cac anh hudng hé théng da wéc lwong khong duwoc hiéu chinh, nhwng thay vao do
cac thanh phan d6 khong dadm bao do kém theo dwoc dwa vao.

CHU THICH 2: Tham sb c6 thé 1, vi du, do Iéch chuin dwoc goi la dd khong dam bao do chudn (hodc mot boi
xac dinh ctia nd), hodc ntra d6 rong cuia khoang, v&i xac suét pha quy dinh.

CHU THICH 3: Néi chung, d& khéng dam bao do bao gébm nhiéu thanh phan. M6t sb trong sé cac thanh phan
nay c6 thé danh gia theo cach danh gia loai A clia d6 khong dam bao do bang phan bd thdng ké cla cac gia tri
dai lwong tir day cac phép do va cé thé dwoc dac trwng bang dd 1éch chuén. Céac thanh phan khac co thé dwoc
danh gia theo cach danh gia loai B cia do khong dam bado do, ciing cé thé dwoc dac trwng béi do léch chuén,

dwoc danh gia tir ham méat dd xac suéat dwa trén kinh nghiém ho&c théng tin khac.
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CHU THICH 4: Néi chung, déi véi mot tap hop théng tin da cho, dd khéng dam béo do dwoc gén véi mot gia tri
dai lwgng da an dinh quy cho dai lwong do (3.2). Sy thay ddi cla gia tri nay dan dén sy thay déi ctia do khong

dam bao kém theo.

[TCVN 6165:2009 (ISO/IEC 99:2007, 2.26)].

3.4

banh gia loai A cua do khéng dam bao do (Type A evaluation of measurement uncertainty)

banh gia loai A

Danh gia thanh phan clia dd khéng dam bao do (3.3) béng phan tich théng ké cac gia tri dai lwong

do dwoc nhan duwoc trong diéu kién do xac dinh.

CHU THICH 1: Vé cac loai diéu kién do khac nhau, xem diéu kién |&p lai ciia phép do, diéu kién chum trung gian

ctia phép do va diéu kién tai 1ap ctia phép do.
CHU THICH 2: Déi v6i cac théng tin vé phan tich thdng ké, xem TCVN 9595-3:2012 (ISO/IEC Guide 98-3).

CHU THICH 3: Xem thém TCVN 9595-3:2012 (ISO/IEC Guide 98-3:2008), 2.3.2, TCVN 6910 (ISO 5725), TCVN
9596 (1SO 13528), ISO/TS 21748, 1ISO 21749.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.28]

3.5

banh gia loai B cua dé6 khong dam bao do (Type B evaluation of measurement uncertainty)

Danh gia loai B

DPanh gia thanh phan cla dd khéng dam bao do (3.3) bang cac cach khac véi danh gia loai A cta
doé khéng dam bao do (3.4).

Vi DU: Panh gia dwa trén théng tin

— gan véi cac gia tri dai lwong dwoc cong bd cé can clr,

— gan véi gia tri dai lwong ctia mau chuan dwoc chirng nhan,

— nhan dwoc tr gidy chirng nhan hiéu chuan,

— vé do troi,

— nhan dwoc tir cAp chinh xac clia phwong tién do dwoc kiém dinh,

— nhén dwoc tir cac gidi han suy luan thong qua kinh nghiém ca nhan.

CHU THICH: Xem thém TCVN 9595-3:2012 (ISO/IEC Guide 98-3:2008), 2.3.3.

[TCVN 6165:2009 (ISO/IEC 99:2007) 2.29]

10
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3.6
Do khong dam bao do chuéan (standard measurement uncertainty)
Do khéng dam bao chuan cla phép do

Do khéng dam bao chuan
D6 khéng dam bao do (3.3) dwoc thé hién 1a d6 léch chuéan.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.30]

3.7

D6 khéng dam bao do chuin téng hop (combined standard measurement uncertainty)

Do khéng dam bao chuén tbng hop

Do khong dam bao do chuan (3.6) nhan dwoc bang cach s dung cac d6 khong ddm bao do chuan
riéng biét gan v&i cac dai lwong dau vao trong mé hinh do.

CHU THICH: Trong trwdng hop cac dai lwong dau vao trong md hinh do cé twong quan, cac hiép phwong sai

cling phai dwoc tinh dén khi tinh toan do khéng dam bao do chun téng hop; xem thém TCVN 9595-3:2012
(ISO/IEC Guide 98-3:2008), 2.3.4.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.31]

3.8

Pd khdng dam bao do mé réng (expanded measurement uncertainty)

B6 khdng dam bao mé rong

Tich ctia dd khong dam bao do chuan téng hop (3.7) va mot hé sé 16n hon mét.

CHU THICH 1: Hé sé phu thudc vao dang phan bb xac suét cia dai lwong dau ra trong mé hinh do va xac
suéat phu da chon.

CHU THICH 2: Thuat ngi® “hé s&” trong dinh nghia nay chinh 14 hé sé pha.

CHU THICH 3: D6 khéng ddm bao do mé rong dwoc goi 1a “dd khong ddm bao tdng thé” trong phan 5 cia
Khuyén nghi INC-1 (1980) (xem GUM) va don gian |a “d6 khéng dadm bao” trong cac tiéu chuén cla IEC.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.35]

3.9
Pd chéch do (measurement bias)
Po chéch

Uéc lwong cha sai sé do hé thdng.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.18]

11
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3.10

Két qua do (measurement result)

Tap hop cac gia tri dai lwgng dwoc quy cho dai lweng do (3.2) cung véi moi thdng tin lién quan co
thé co khac.

CHU THICH 1: Két qua do néi chung bao gdm “théng tin lién quan” vé tap hop cac gia tri dai lwong co thé dai

dién nhiéu hon cho dai lwong do so v&i cac gia tri khac. Diéu nay cé thé dwoc thé hién dwéi dang ham mat do
xéac suét (PDF).

CHU THICH 2: Két qua do thudng dwoc thé hién nhw mét gia tri dai lwong do don va dd khéong dam bao do.
Néu d6 khéng dam bao do dwoc xem la khéng dang ké dbi véi mét muc dich nao dé thi két qua do cé thé duwoc
thé hién nhw 1a moét gia tri dai lwong do dwoc don. Trong nhiéu linh vuc, day 1a cach trinh bay két qua do phd
bién.

CHU THICH 3: Trong céc tai liéu truyén théng va trong 4n pham truwéc cta VIM, két qué do da dwoc dinh nghia
la gia tri quy cho dai lwong do va dwoc giai thich la sé chi, hodc két qua chwa hiéu chinh, hodc két qua da hiéu

chinh, tuy theo ng¥ canh.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.9]

3.11

M6 hinh do (measurement model)

M6 hinh cua phép do

M hinh

Hé thirc toan hoc trong do tat ca cac dai lwong da biét lién quan dén phép do.

CHU THICH 1: Dang chung ctia mé hinh do Ia phwong trinh 4(Y, X;, ..., X,) = 0, trong d6 ¥, dai lwong dau ra
trong mé hinh do, 1a dai lwong do (3.2), gia tri dai lwong cla né dwoc suy ra tir thong tin vé cac dai lwong dau

vao trong mé hinh do X7, ..., X,.

CHU THICH 2: Trong trwérng hop phirc tap hon cé hai hodc nhiéu dai lwong dau ra trong mé hinh do, mé hinh

do bao gdm nhiéu phwong trinh.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.48]

3.12
Nhiém vu do (measurement task)

Dinh Ivgng dai lwong do (3.2) theo dinh nghia ctia né
CHU THICH 1: Nhiém vu do déng nghia véi muc dich ap dung quy trinh do.
CHU THICH 2: Nhiém vu do c6 thé dwoc dung dé, vi du:

— so sanh két qua do v&i mot hodc hai gidi han quy dinh dé cong bé gia tri ctia dai lwong do ¢ phai la gia tri

cho phép hay khéng.

— cbng bd xem dai lwong do d&c trwng cho qua trinh san xuét ndm trong quy dinh da cho hay khéng.

12



TCVN 9944-7:2013

— thu dwoc khoang tin cay cda dd dai trung binh da cho déi voi chénh léch gitba hai gia tri cla cung dai lwong
do.

3.13
Qua trinh do (measurement process)

Tap hop cac thao tac dé xac dinh gia tri cia mét dai lwong.

[TCVN ISO 9000:2007 (ISO 9000:2005), 3.10.2]

3.14
Do phan giai (resolution)
Thay dbi nhd nhét trong dai lwong dugc do tao nén sy thay dbi nhan thdy dwoc trong sb chi twong

(ng cua thiét bi do.

CHU THICH: D6 phan giai c6 thé phu thudc vao, vi du, tap &m (trong hay ngoai) hodc sw ma sat. N6 ciing cé

thé phu thudc vao gia tri ctia dai lwong duorc do.
[TCVN 6165:2009 (ISO/IEC 99:2007), 4.14]
CHU THICH 2: Béi véi thiét bi hién thi sb, dd phan giai bang buwéc sb.

CHU THICH 3: b6 phan giai khong nhét thiét 1a tuyén tinh.

3.15

Gia tri dai lwong quy chiéu (reference quantity value)

Gia tri quy chiéu

Gia tri dai lwong dung lam co s& dé so sanh véi gia tri dai lwgng cung loai.

CHU THICH 1: Gia tri dai lwong quy chiéu cé thé la gia tri dai lwong thwe cla dai lwong do, trong trwérng hop

chwa dwoc biét, hodc gia tri dai lwgng quy wéc, trong trwdong hop da biét.

CHU THICH 2: Gia tri dai lwong quy chiéu véi d6 khong dadm bao do kém theo thwdng dwoc cung cép voi sw

quy chiéu vé:

a) vatliéu, vi du mau chuan dwoc chirng nhan,
b) thiét bi, vi du ngudn laze én dinh,

c) tha tuc do quy chiéu,

d) sw so sanh cac chuén do lwong.

[TCVN 6165:2009 (ISO/IEC 99:2007), 5.18]

3.16
Do lap lai do (measurement repeatability)
Do lap lai

D6 chum do trong tap hop céac diéu kién I&p lai ctia phép do.

13
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[TCVN 6165:2009 (ISO/IEC 99:2007), 2.21]

3.17

Do tai lap do (measurement reproducibility)

D6 tai lap

D6 chum do trong diéu kién tai 1ap ctia phép do.

[TCVN 6165:2009 (ISO/IEC 99:2007), 2.25]

3.18
Do 6n dinh cta qua trinh do (stability of a measurement process)

Tinh chat ctia qua trinh do, theo d6 cac thudc tinh clia né khéng thay dbi theo thoi gian.

3.19

Ca thé (item)
Thyc thé

Péi twong

Bét clr cai gi co thé mo ta va xem xét riéng ré duoec.

4 Ky hiéu va chiv viét tat

41 Ky hiéu

a nlra do rong ctia phan bd céac gia tri dai lwogng dau vao cé thé coé
aosy dd léch dang I&n nhat

a murc y nghia

B dé chéch

Bo phan chén cia ham hiéu chuan

B, phan chan wéc lwong ctiia ham hiéu chuan
B do déc cda ham hiéu chuan

B, dd déc woe lwong ctia ham hiéu chuan
Cwp chi s6 nang lwc cha qua trinh do

Cus chi s6 nang luc cia hé théng do

Cy chi s6 nang luc qua trinh

Cok chi s6 nang lwc nhé nhat ctia qua trinh



Cp,obs

dLR

dUR

kCAL

Mpe

mii

H-(ar2)
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chi s6 nang lwc qua trinh quan trac dugc
chi s6 nang luc qua trinh thye

khodng tinh tlr gia tri quy chiéu cudi cung, tai d6 nguwoi thao tac danh gia két qua 1a
khéng thda man dén gia tri quy chiéu dau tién, tai d6 ngudi thao tac co két qua dwoc

chép thuan

tr gia tri quy chiéu cudi cung, tai d6 ngudi thao tac danh gia két qua 1a dwoc chap

thuan dén gia tri quy chiéu dau tién, tai d6 nguoi thao tac cé két qua khong théda man
khoang trung binh
hé sb phu

tbng sb phép do lap trén mét quy chiéu. Quy chiéu co thé 1a chuan quy chiéu hoac vat

mau quy chiéu

hé sb phu lay tir gidy chirng nhan hiéu chuén

d6 dai do dwoc

gi&i han quy dinh dwéi

sai s6 cho phép I&n nhat (cta hé thdng do) (gia tri-MPE)
tan sb trong phép kiém nghiém Bowker

s6 chuan do ludng

sb phép do

xac suat

chi s6 hiéu ndng qua trinh

chi s6 hiéu nang qua trinh quan tréc dwoc

chi s6 hiéu nang qua trinh thuc

ty s6 nang lwc qua trinh do dinh tinh

ty s6 nang lwc hé théng do

ty s6 nang lwc qua trinh do

dd phan giai ctia hé théng do

dd léch chuan cia mau (dbi voi do 1ap lai cha hé théng do)
nhiét dé

gia tri t¢i han hai phia ctia phan bd Student ¢
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U
Ug
Upv
Y
UCAL
ump
Ugv
UEVR
UEVO
Ugy
Uiai
ULIN
Uump
UMPE
Ums

UMS-REST

UoBy
URE

UREST

USTAB
ur
UTA
UTD

Uattr

UcaL

Uwvs

16

gi&i han quy dinh trén

dd khéng dam bao chuan do hé sb dan né

dd khdng dam bao chuan do dd I&p lai ctia ngwdi thao tac

dd khéng dam bao chuan do dd chéch do

dd khdng dam bao chuan hiéu chuan do chuan do lwong

dd khéng dam bao chuan tdng hop do qua trinh do

dd khdng dam bao chuan do gia tri I&n nhéat cta d6 1p lai hodc ctia dd phan giai
dd khéng dam bao chuan do dd I&p lai dwa trén chuén do lwong

dd khéng dam bao chuan do dd I&p lai trén cac phan thir

dd khdng dam bao chuan do db tai lap cta hé théng do

dd khéng dam bao chuan do sw twong tac

dd khdng dam bao chuan do dd tuyén tinh ctia hé théng do

dd khdng dam bao chuan tdng hop ctia qua trinh do

dd khéng dam bao chuan dwoc tinh dwa trén sai sb cho phép 1&n nhéat
dd khéng dam bao chuan téng hop cta hé théng do

dd khdng dadm bao chuan tlr cac thanh phan anh hwéng khac khéng dwoc dwa vao

phan tich hé théng do
dd khéng dam bao chuan do tinh khéng déng nhét cia phan thiy
dd khéng dam bao chuan do dd phan giéi ctia hé théng do

dd khdng da@m bao chuan do cac thanh phan anh huwéng khac khéng dwoc dwa vao

phéan tich qua trinh do

dd khéng dam bao chuan do dd &n dinh cltia hé théng do

dd khéng dam bao chuan do nhiét do

dd khéng dam bao chuan do hé sb dan né

dd khéng dam bao chuan do chénh l&ch nhiét d6 gitra vat mau va hé théng do
dé khdong dam bao cta phép do dinh tinh

dd khéng dam bao cuda viéc hiéu chuan chuan do luvéng

dd khéng dam bao ctia hé théng do
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Uwp dé khéong dam bao cua qua trinh do

Vi gia tri do thw j

y trung binh cla tat ca cac phép do

5 trung binh cdng cla tat ca cac gia tri mau
g

Xi dai lwong dau vao cta phép do thir i

Xm gia tri dai lwong quy chiéu

4.2 Chip viét tat

ANOVA phan tich phwong sai

DOE thiét ké thuc nghiém
GPS dac tinh hinh hoc ctia sdn pham
R&R dé lap lai va do tai lap

GUM hwéng dan trinh bay do khéng dam béo do

MPE sai s6 cho phép I&n nhat
SPC kiém soat théng ké qua trinh
VIM to vwng quéc té vé do lwong

5 Nguyén tac co ban

5.1 Khai quat

Phwong phap mb ta trong tiéu chuan nay bao gém phan Ién wéc lwgng dd khéng ddm bao do xay ra
trong thuc té. Trong mét sb trweng hop, khi khéng co cac diéu kién tién quyét dat ra dbi véi phwong
phap nay (khéng cé sw twong quan gitra cac thanh phan anh hwéng, khéng cé cac hé sb do nhay,
mo hinh tuyén tinh don gian), ngwdi dung phai st dung phwong phap chung hién hanh mé ta trong
TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008) dé xac dinh dé khéng dam bao do.

Phwong phap sau day tap trung vao dé khéng dam bao thwc hién (xem thém ISO 17450-2). Do dé,
trwdc khi ap dung phwong phap phai xac dinh la d6 khéng dam bao clia phwong phap va dé khong
dam bao cla quy dinh ky thuat nhé so v&i dd khong dam bao thyc hién. Hon nira, phwong phap nay
khéng thich hop va khéng dwoc sir dung cho cac qua trinh do hinh hoc phirc tap, nhuw phép do két
cau bé mat, phép do hinh dang, phép do hwéng va vi tri, nhirng phép do nay dua vao mét sé diém do

hodc cac phép do dbng théi theo nhiéu hwéng hodc ca hai.
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TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008) (GUM) cho phép danh gia d6 khéong dam béo chuan
bang moi phwong phap thich hogp. GUM phan biét viéc danh gia bang xt ly théng ké cac quan trac
lap lai la danh gia dd khéng dam bao Loai A va danh gia bang moi phwong phap khac 1a danh gia do
khéng dam béo Loai B. Trong viéc danh gia dd khéng dam béo chuan téng hop, ca hai loai danh gia
déu duoc dac trwng bang do khéng dam bao chuan binh phwong va duwoc xt ly theo cung mét cach.
C6 thé tich Ity cac do khéng dam bao chudn dé thu dwoc dd khéng dam bao chuén cla phép do
(tbng hop). Thuwc hién viéc danh gia do khong ddm bao nay theo TCVN 9595-3:2013 (ISO/IEC Guide
98-3:2008), bang cach sk dung dinh luat lan truyén d6 khéng ddm bao. Chi tiét day da vé quy trinh
nay va cac gia dinh bd sung dwoc cho trong TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008).

Dé danh gia hé thdng do hodc qua trinh do, cé thé tinh ty sb nang lwc Ous hodc Oue hodc chi sb ndng

lwe Cyp hodc Cys dwa trén dd khdng ddm bao do chudn téng hop va quy dinh kj thuat.

Do khéng ddm bdo mé rong tdng hop can nhé hon dang ké so v&i quy dinh kj thuat cta déc trung

dwoc do.

Néu cac thanh phan clta do khdng dam bao dwoc wéc lwgng tir thwe nghiém (danh gia Loai A) khéng
twong rng véi dd trai dw kién clia cac thanh phan nay trong qua trinh do thwe té, thi khéng duoc wéc
lwong bang thwe nghiém cac thanh phan nay. Thay vao dd, ching can dwoc suy ra bang cach st
dung mé hinh toan hoc (danh gia Loai B; vi du nhiét dd khéng déi trong phong thi nghiém do khi tién
hanh nghién ciru va d6 bién ddng nhiét d6 thong thwong & dia diém ap dung sau nay). Nguoi thuc

hién can hiéu rd mé hinh dwoc siv dung.

Hinh 1 mé ta cach tiép can tirng bwédc clia phwong phap. Co thé tim dwoc d6 tuyén tinh, do I1&p lai va
dd chéch bang cach str dung chuan quy chiéu nhw trinh bay trong lwu d6. Mét cach khac, coé thé tim

dd chéch dwa trén gia tri MPE (sai s6 cho phép I&n nhét).

5.2 Do phan giai

Do phan giadi la mét trong nhivng yéu td6 déng gop vao dé khéng dam bao do. D6 phan gidi khéng
duwoc thap hon hiéu tng phan gidi. Néu d6 khéng ddm bdo mé rong duwoc tinh dya trén d6 phan giai
thwe té 1&n hon yéu ciu dbi véi qua trinh do thi can cai tién hé théng do.

Mé&c dinh 1a st dung hé thdng do dé xac dinh sw phu hop dbi véi quy dinh k§ thuat song phwong, khi
khéng cé nguyén tac cu thé nao dwoc thiét 1ap gitra nha cung cap va ngudi mua thi do phan giai phai
thap hon 1/20 khoang quy dinh.

Ma&c dinh 1a st dung hé théng do dé kiém soat qua trinh san xuét bang cach sir dung cac céng cu

SPC phu hgp véi quy dinh ky thuat song phwong, khi khéng cé nguyén tac cu thé nao dwoc thiét 1ap

gitra nha cung cép va ngwdi mua thi dd phan giai phai thap hon 1/5 dd bién déng qua trinh.
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5.3 MPE da cho va dwoc str dung

Néu str dung hé théng do chuan thi can xac dinh sai sb cho phép I&n nhat (MPE), hodc thuwong la mot
sb sai s6 cho phép I&n nhat clia hé théng thuc té. Str dung hé thdng hiéu chuan dé co tai liéu chirng
minh sy phi hop véi yéu cau vé dac trwng do xac dinh dwoc cho nhw mét hodc nhiéu sai sb cho

phép 1&n nhét.

Trong trwdng hop nay, gia tri MPE, hodc néu nhiéu hon mét dic trwung do anh hwéng dén nhiém vu
do thi két qua tbng hop cla cac gia tri MPE thuc té cé thé dwoc st dung dé tinh nang luc cta hé
thdng do thay cho phwong phap thwc nghiém. Néu can st dung mét tap hop thiét bi khac nhau lam
hé théng do, thi khuyén nghi phwong phap s dung MPE. Néu chi c6 thé sir dung mét hé théng do
xac dinh trong qua trinh do, thi phwong phap thwc nghiém la thich hop vi dd khédng dam bao téng hop

thwong sé nhé hon.
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Phan tich ndng lwc hé théng do

Nhiém vu do

&

C6 thé chap Khéng Cai tién
nhén dé phan thiét bj
giai? ’
Co
Khéng 5
MPE da cho & .
teaL —=__duoc s dung Co ¥ Umpe

Y

Upy - Up
HLIN - UMS-REST

Phan tich nang lwc qua trinh do

20

h

D6 khdng dam bao tdng hop va dd khdng dam bao mé rong clia
hé théng do Uws

Ty sb nang Iwc cla hé théng do Ous
Chi s6 nang luc ctia hé théng do Cus

Owus < Ows chap nhan I&n nhét

Khéng A

Cws > Cws chap nhan nhé nhét

Co

¥

Uéc lwong cla uevo, uav,
UGy, USTAB, UlAi, UOBJ, UT,
UREST

Y

D6 khdng dam bao tdng hop va dd khdng dam bao mé rong clia
qua trinh do Uwp

Ty sb nang lwc cla qua trinh do Owe
Chi sb nang luc cha qua trinh do Cyp

Khéng

Owp < Ovp chép nhan I&n nhét

Cwp > Cwp chép nhan nhd nhét

Qua trinh do duwoc
chap nhan

Hinh 1 — Phan tich nang lwc hé théng do
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5.4 Gi&i han nang lwc va hiéu nang doéi véi hé thdng do va qua trinh do

Néu hé thdng do dwoc phan loai theo qua trinh do cu thé, thi diéu quan trong la thiét 1ap gi¢i han vé
dé khéng dam bao do. Theo cach nay, viéc lwa chon hé théng do cho cac nhiém vu do tiép sau sé

don gian.
Néu khéng cé yéu ciu nao vé Oup I&n nhat hodc Cys nhd nhat, thi tiép tuc va tinh Oys.

Phwong phap sau day dua trén diéu kién tién quyét la mét sd thanh phan dd khdng ddm bao gén voi
qua trinh do, nhw tinh khéng déng nhét vé déi twong do, dd phan giai va nhiét dd can dwgc mé hinh

hoa vé mét toan hoc.

6 Thwc hién

6.1 Khai quat

Nhw dbi véi cac qua trinh khac, qua trinh do chiu anh hwéng ctia cd ngudn bién ddng ngau nhién va
ngudn bién dong hé théng. D& wéc lvong va kiém soat 6 bién dong clia qua trinh do, can xac dinh
tat ca cac ngudn quan trong ctia dd bién déng va néu cé thé, theo dbi ching. Nhin chung, cac thanh
phan dd khéng dam bao nhé hon 10 % thanh phan d6 khéng ddm bao I&én nhat dwoc coi la khdng

quan trong.

6.2 Cac yéu tdé anh hwéng dén qua trinh do
6.2.1 Khai quat

Trong thuc tién cong nghiép, dd khéng dam bao dwoc bao cao clia qua trinh do thwéng gidi han & do
khéng ddm bao bat nguén tir dd 1ap lai ciia qua trinh do trén chudn quy chiéu, hodc trén moét ca thé
dién hinh clia qua trinh do dworc tao ra, goi la vat mau. Do khong ddm bao phat sinh tir bat ky do 1éch
tuyén tinh nao sé dwoc dat béng “khéng” hoac c6 dugc tir quy dinh clia nha san xuét, vi du lién quan

dén gi¢i han sai sb dwoc chap nhan (gia tri Mee).

Khuyén nghi st dung thwc nghiém quen thudc vé do |1&p lai trén chuan quy chiéu dé wéc lwong do lap
lai va d6 chéch cla qua trinh do. Dya trén thyc nghiém nay, ta co thé woc lwong chi sb nang lyc do.
Phwong phap nay cé thé dwoc mé rong bang cach sir dung nhiéu hon mét chuan quy chiéu, duwoc
thiét 1ap gan hoéc trong céac gidi han quy dinh. Trong ca hai trwdng hop, cé thé hiéu chinh hé thdng

do bang cach sl dung sai s6 hé théng da duoc xac dinh.

Néu can xac dinh d6 tuyén tinh ctia hé théng do thi cé thé thwc hién bang phwong phap nghién ciu
dd tuyén tinh dwa trén it nhat ba chun quy chiéu. Két qu cia nghién ctru (ham héi quy) nay cé thé siv

dung cho viéc hiéu chinh két qua do. Do d8, dd khéng dam bao do sai léch tuyén tinh gay ra sé giam.

6.2.2 Cac thanh phan d6 khéng dam bao thudc vé hé thdng do
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6.2.2.1 Cac loai thanh phan
Céc thanh phan d6 khéng dam bao lién quan dén hé théng do la
— sai sb6 cho phép I&n nhét,
hoac
— sw két hop clua
— d6 khéng dam bao hiéu chuan,
— d6 lap lai va’hoac d6 phan giai,
— d6 chéch,
— d6 tuyén tinh, va
— cé&c thanh phan dd khéng dadm bao khéc.
6.2.2.2 Uéc lwong dé khéng dam bao bang cach sir dung gia tri MPE

Khi da biét thiét bi do hoac chuan do lwdng tuan theo céc gia tri MPE cong bb cho tirng dac trung do

thi can st dung cac gia tri MPE nay dé wéc lwong thanh phan d6 khéng dam bao nhw thé hién trong

Bang 1.
Bang 1 — D6 khong dam bao cua MPE
Thanh phan d6 khong dam bao Ky hiéu Phép kiém nghiém/mé hinh
Do khong dam bao chuén do sai s6 cho phép 16n
nhét.
uype = TPE
J3
trong d6 gia dinh la phan bd chi¥ nhat.
Gia trl MPE UMPE

Trong trwdng hop cé nhiéu hon mét gia tri MPE
anh hwdng dén qua trinh do, c6 thé tinh dd khong

dam bao chuén tdng hop tlr cong thirc:

M? M?
PE1 PE2
Uype = +
3 3

6.2.2.3 Do phan giai cua hé théng do

Hé thdng do thuc t& dw kién can cé dd phan gidi di cao sao cho d6 khéng ddm bao mé rong tinh
dwoc tv d6 khédng dam bao chudn clia dé phan giai thAp hon nhiéu (thwc té thudong 1a 5 %) so véi

khoang quy dinh cho d&c trng can do (dai lwong do).

22



TCVN 9944-7:2013

D6 phan giai ctia hé théng do, hodc bac cta chi¥ sb cudi cung trong hién thi bang s, hoac gia tri do
duwoc lam tron, sé ludn gay ra mot thanh phan dd khédng ddm bao. Khi thanh phan dé khéng dam béo
lap lai dwoc suy ra tir div liéu thwe nghiém, thi &nh hwdng cia dd phan giai, v.v...sé duwoc tinh dén

néu thanh phan do khéng dam bao I&p lai (uevr) I&n hon thanh phan dua trén d phan giai.

Néu dd khéng dadm bado cla thanh phan 13p lai Ién hon d& khéng dam bao cta thanh phan dé phan
gidi, thi thanh phan d6 phan giai dwoc bao gébm trong thanh phan I&p lai. Néu khéng thi thanh phan

ure can dwoc bd sung vao mé hinh nhw thé hién trong Bang 2.

Bang 2 — D6 khong dam bao do d6é phan giai

Thanh phan d6 khong dam bao Ky hiéu Phép kiém nghiém/mé hinh
1 R R
Uge = —F =—E=
V3 2 12

trong d6 Re la d6 phan gidi va dwoc gia dinh la theo

Do phan giai clia hé théng do URe phan bé chi nhat.

Néu thang do twong tw dwoc st dung, phan bd
thwc t& co thé 1a phan bd khac, vi du phan bb

chuan.

6.2.2.4 Tinh d6 lap lai, d6 chéch va do tuyén tinh bang cach str dung chuan quy chiéu hoic vat
mau da dwoc hiéu chuan

Chuén quy chiéu hoac vat mau s dung can phai cé kha nang truy nguyén t&i cac quy chiéu céng bd,
thweng 1a chuan québc gia hodc quéc té hoac cac chudn dong thuan (chuan dwoc khach hang va nha

cung céap théa thuan). Dd khéng dam bao hién tai ciia qua trinh hiéu chuan nay can dwoc xac dinh.

Bang 3 — D6 khéng dam bao cua viéc hiéu chuan chuan do lwéng

Thanh phan dé khéng dam bao Ky hiéu Kiém nghiém/mé hinh

Do léch chuin cia dd khéng dam bao do hiéu
chuén (tir gidy chirng nhan)

] . Trong trwdng hop dé6 khong dam bado trong bién
Hiéu chuan UcaL . A . . . A Lo
ban dwoc cho la d6 khéng dam bao mé rong thi né

can dwoc chia cho hé sé pht twong (ng.

uca = Ucal/ keaL

Cac phan tich tuyén tinh phai dwoc thwc hién thwdng xuyén sao cho khéng vwot qua gia tri wéc

lwong clia Mpe gitra hai phan tich tuyén tinh.

23



TCVN 9944-7:2013
6.2.2.5 Phwong phap thwc nghiém (str dung phan tich héi quy)

Phwong phap thuwc nghiém xem xét cach thirc xac dinh méi quan hé Y = 4 + BX (mé t& cach thirc bién
phu thudc Y thay ddi theo ham sb cla bién ddc 1ap X) tir di¥ liéu do. D liéu do c6 dwoc khi hé théng
do quy dinh bdi gia tri 4 va B (chwa biét) ciia cac tham sbé ham hiéu chuan dworc “kich thich” bang cac
chuén c¢o gia tri hiéu chuén X, dwoc cho theo don vi cla chuan do lwdng, va “dap ng” twong ng,

hodc chi sb Y; ciia phwong tién dwoc ghi lai.

Bang 4 — D6 khéng dam bao do hé théng do

Thanh phan d6 khong dam bao Ky hiéu Phép kiém nghiém/mé hinh

Vidu1:uL|N=0

a

Vidu2: y =—F4

V3

trong d6 a 1a ntra dod rong phan bé déng nhat
D06 khoéng dadm bao phat sinh tir d6 tuyén tinh UL hoac gia tri MPE d4 biét.

Vi du 3: uy dwgc xac dinh béng thwec nghiém

cung vOi ugyr (xem vi du 2 bén duéi)

Vi du 4: un dwoc xac dinh dwa trén cac két qua

trong gidy chivrng nhan hiéu chuan.

T phép do trén chuan quy chiéu, co thé tinh ug,
dwa trén khoang cach gitra chuan va trung binh

clia cac gia tri do dworc.

Do khong dam bao phat sinh tir d6 chéch up)
Y )?g -X,
BI \/5
Vi du 1: téi thidu 30 phép do Iap lai trén chuén
quy chiéu, qua do ueyr c6 thé dwoc woc lwong.
Vi du 2: K phép do I&p lai trén mdi chuan quy
Do 13p lai st dung chudn quy chiéu HEVR chiéu khac nhau N (>2) véi N'K >30.

Uéc lwong tir ham héi quy tuyén tinh

Uéc lwong uevr va un bang phwong phap
ANOVA.

Céac thanh phan d6 khong dadm bao khac | uwmsrest | Vidu do tréi thang do (st dung cac mat do khac

khéng bao gébm & trén nhau)
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6.2.3 Cac thanh phan dé khong dam bao b6 sung thudc vé qua trinh do
6.2.3.1 Khai quat
Trong phan tich mét qua trinh do xac dinh theo cac diéu kién thuc, viéc nhan biét va xac dinh cac
thanh phan dd khéng dam bao bd sung cta qua trinh can dwoc thye hién cung véi cac thanh phan do
khéng dam bao clia hé théng do mb ta & trén.
6.2.3.2 Xac dinh cac thanh phan dé khéng dam bao thwc nghiém (Loai A)

Bang 5 — D6 khong dam bao do do lap lai va do tai lap cua qua trinh do

Thanh phan d6 khong dam bao Ky hiéu Phép kiém nghiém/mé hinh
Do I&p lai st dung vat mau UEVO Ludn ludn st dung téi thiéu 1a 5 vat mau
Anh hwéng ctia ngwdi van hanh lam thay Uy — dwoc do bdi it nhat 2 ngudi thao tac hoac

dol dicu kien tai lap cda phep do — duoc do bdi it nhét 2 hé théng do khac nhau

D6 tai lap cua hé thdng do Usy (néu lién quan).

(Pia diém do) C& mau nhd nhét: 30

Anh huéng cta sy thay dbi theo thoi gian USTAB Uéc lwong cac thanh phan dd khéng dam bao
trong cac diéu kién tai lap cta phép do bang phuong phap ANOVA.

Cac twong tac Upi [VIM, GUM, TCVN 6910 (ISO 5725), TCVN

9596 (ISO 13528), ISO/TS 21748, 1ISO 21749]

Néu khoéng c6 anh hwéng nao tir nguoi thao tac

thi s6 vat mau can dwoc téng lén.

CHU THICH 1: Trong trwdng hop dac biét (vi du chi phi thir nghiém cao), c6 thé chap nhan hai 1an I4p lai.

CHU THICH 2: Néu s6 mau nhd hon 30, cé thé st dung phép kiém nghiém Student 1 & m& rong dd khéong dam
bao mé rong. Xem Diéu 8.

6.2.3.3 Xac dinh cac thanh phan dé khéng dam bao khéng bao gém trong thwc nghiém (Loai
B)

Ngoai cac thanh phan dd khéng ddm bao wéc lwong cla hé thdng do (6.2.2) va cac thanh phan do
khéng dam bdo wéc lwong clia qua trinh do (6.2.3.2), can xac dinh nhivng thanh phan dd khéong dam

bao bd sung sau day bang cach sir dung cac md hinh toan hoc.
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Bang 6 — D6 khong dam bao khac cua qua trinh do

Thanh phan d6 khong dam bao | Ky hiéu Phép kiém nghiém/mé hinh
_ Yomy
X i . Uopy = _\/>
Tinh khéng ddng nhét ctia phan 3
¥ uOBJ z z z
ther trong d6 aogy 1a sai s6 cho phép I&n nhat hoac dwoc dyw kién
do dbi twong (vi du dd léch hinh dang).
C6 thé tinh anh hwéng clia nhiét d6 bang cach str dung cong
thire:
2 2
Ut =JUrp T Upp
Do khéng dam bao do chénh léch nhiét d6 ump cé thé woc
lwgng theo 1ISO 14253-2.
AT a1
Yors =2
TD \/5
trong dé
Nhiét dé ur o 1a hé sb dan nd; AT |a chénh I&ch nhiét do; va phan bé hinh

chir nhat dwoc gia dinh.
Do khong ddm bao do hé sb dan né cé thé duwoc wéc lwong
theo ISO 15530-3.
‘T -20°C
u =
TA \/g

trong dé

u, -l

T la nhiét d6 trung binh trong qua trinh do; u, la d6 khong dadm

bao do hé sb dan nd;  1a gia tri quan trac dbi véi phép do do dai.

CHU THICH 1: Trong cOng thrc trén T 1a nhiét 0. Khéng nén nham |an T voi khoang quy dinh hoac gia tri dich

duwoc str dung & chd khac trong tiéu chuan nay.

CHU THICH 2: Trong trwdng hop khong thire hién bu chénh Iéch nhiét d0, déng gop clia sy chénh Iéch nay can

dwoc dwa vao wéc lvgng trong cdng thire trén.

CHU THICH 3: Phan thir 14 ddi twong can do, bao gébm dbi twong dwoc do bang cac thiét bi gan trong san xuét.

6.2.3.4 Tac dong do sai léch cta vat mau lén két qua do

Trong nhiéu qua trinh do, bé mét ctia vat mau tiép xuc véi hé théng do trong subt phép do. Tuy thudc

vao két cAu bé mat, do Iéch hinh dang va cac dd léch hinh hoc so véi hinh hoc danh nghia, sw tiép
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xuc gitra hé thdng do va vat mau sé& dan dén mot thanh phan dé khdong dam bao. Tuy thudc vao dai
lwong do va sy phan vung do trén vat mau, tac dong cla dé léch hinh dang khéng cing mirc (néu dai
lwong do twong (rng vai gid tri Ién nhat va chi cAn mot 1an do, thi dd I&ch hinh dang tac dong truc
tiép, nhung néu thay déi vat mau va lay gia tri quan trac Ién nhét, dd léch hinh dang dwoc tich hop
vao viéc danh gia va khong tac dong dén dd khéong ddm bao do).

C6 thé tim thanh phan aog, tir cac yéu cau trén ban vé hoac bang cac thwc nghiém phu hop dé tim do

léch hinh dang I&n nhat hodc cac sy khéng déng nhat twong tw nhau.

B sung thanh phan ucg; vao mé hinh, nhw thé hién trong Bang 10.

6.2.3.5 D6 phan giai

Néu thanh phan d6 I&p lai str dung vat mau (ugvo) I6n hon thanh phan dé phan giai, thi thanh phan do
phan gidi dwoc bao gébm trong thanh phan dé lap lai. Néu khéng thi thanh phan uge can dwoc bd sung

vao md hinh nhw thé hién trong Bang 1.
6.2.3.6 Anh hwéng nhiét do

6.2.3.6.1 Tinh dé khéng dam bao

D6 khéong dam bao do &nh hwéng nhiét dd ur can dwoc tinh dwa trén thanh phan dd khéng dam bao

gay ra do chénh léch nhiét dd va dd khéng dam bao do hé sb dan né chuwa biét.
Ur =4 ”$D + ”?A

6.2.3.6.2 Thanh phan dé khéng dam bao gay ra do chéch léch nhiét doé va dan n&

Nhiét d& quy chiéu tiéu chuan cta cac quy dinh kj thuat san phadm dang hinh hoc (GPC) va phép do
GPS la 20 °C (xem ISO 1). C6 thé c6 nhiét d6 quy chiéu cho cac rng dung khac ngoai dang hinh hoc
(vi du @nh hwéng dién do nhiét do) dé co thé 1a do nhiét do tuyét déi cling nhuw cac gradient nhiét do
thoi gian va khong gian gay ra dn dén sy dan né tuyén tinh, ubn cong, v.v... cla hé théng do. Viéc
bd tri phép do va dbi twong duwoc do gay ra thanh phan do khéng ddm béo urp.

Viéc chuyén dbi tir nhiét d6 sang dd dai dwoc cho trong phwong trinh dan né tuyén tinh:

AL =AT.a.l

trong dé
AT 14 chénh Iéch nhiét d6 twong wng;
o lahé sb dan nd do nhiét d6 cha vat liéu;
I la chiéu dai hiéu dung dang xét.
Do 1&ch da biét ctia nhiét d so v&i nhiét dd quy chiéu cé thé dwoc hiéu chinh nhw mét thanh phan sai

sb hé théng néu thich hop.
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Do khéng dam bado urp ¢é thé, vi du, dwoc wéc lwong theo ISO 14253-2.

6.2.3.6.3 Do khéng dam bao do hé sé dian né
Thuong sé co phan dong gép vao dd khdong ddm bao do do bién dong hé sb dan né cha vat mau

duoc do. Trong trwdng hop nay, dé khéng ddm béo ura dwoc tinh bang :

cuy, -1

‘T -20°C
Utp = \/g

trong d6 u, la d6 khéng dam bao chuan do hé s dan né cla vat mau.

Do khéng dam bao ura cling cé thé dwoc wéc lwong theo 1ISO 15530-3.

7 Nghién ciru tinh cac thanh phan dé khéng dam bao

7.1 Hé théng do
7.1.1 Khai quat

Dé nghién clru dwa ra théng tin c6 y nghia, diéu kién tién quyét la dd phan giai ciia hé théng do duwoc

xac dinh va thich hop véi qua trinh do thuc té.

Can xac nhan rang d6 khdng ddm bao chuan do dd 1ap lai khdng nhé hon dd khéng dam bao chuén
do d6 phan giai. Néu khéng thi dd khéng ddm bao do d6 phan giadi can dwoc dung thay cho d6 lap lai

(max{ugvr,uevo,Ure} )-

Phwong phap ap dung dwa trén su hiéu biét vé dd tuyén tinh cia hé thdng do thuc té. Néu d6 tuyén
tinh dwoc coi nhw da biét, thi cé thé tim dwoc d6 |1&p lai va dd chéch bang cach str dung mét (hoac

nhiéu) chuan do luvong.

7.1.2 DO lap lai va do chéch dwa trén mét chuan quy chiéu
7.1.2.1 Khai quat

Néu thanh phan d6 khdng dam bao u  bang “khdng” hodc duwoc wéc lwong tir sai sé cho phép lon
nhat (Mpe), thanh phan ugwr can duoc xac dinh bang thwe nghiém. Viéc xac dinh d6 khéng dam bao
ugvr tr @6 l&p lai dwoc wéc lwong tr cac phép do trén chudn quy chiéu hodc vat mau. Can dwa trén
pham vi it nhat 30 phép do lap lai, dé& wéc lwong tac ddng cha dd chéch va do 1ap lai téng hop. Trong
trwong hop nay, dé chéch va dé bién déong sé dwoc st dung cung nhau nhw hai thanh phan do

khéng dadm bao khac nhau ug, va ugyr.
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7.1.2.2 Diéu kién tién quyét

— Gia tri dai lwong quy chiéu cla chuan quy chiéu hodc vat mau can co gia tri dai lwong gan voi gia
tri dich. Do léch |&n nhét cia chuan quy chiéu so véi gia tri dich phu thudc va cac dic trung cia

hé théng do.

— Gia tri dai lwong quy chiéu x, ctia chuan quy chiéu hoac vat mau can dwoc xac dinh (thwdng bang
hiéu chuan).

— Chuén quy chiéu hoac vat mau phai dwoc loai bd hodc thay thé gitka méi phép do.

— Trong trwdng hop dung sai mét phia (“gi¢i han tw nhién”), gia tri dai lwgng quy chiéu cta chuan

quy chiéu hodc vat mau can cé gia tri dai lwong gan véi gia tri ctia quy dinh ky thuat.
7.1.2.3 Quy trinh
Thuc hién it nhat 30 phép do trén chuan quy chiéu hodc vat mau da dwoc hiéu chuén.

Dwa trén céac gia tri thuc té, dd chéch do (B;), d6 khéng dam bao chuén cuta d6 1ap lai tr chuan quy

chiéu va dd khédng dam bao chuén clia d6 chéch dwoc wéc lvong tir:

Ugvr ZSZ\/é'é(xi _fg)z va B Z‘fg X

trong dé
K 1a sb phép do lap lai;
x; la gia tri don Ié cta phép do th ;;

X, la trung binh céng cua tat ca cac gia tri mau.

Up = —F=
BI \E

Céng thirc nay chi cé thé s dung trong trwdng hop khéng thé phan biét gitra sai sb hé théng va sai

sb ngau nhién.

Néu ché do dat vé “khdng” cla thiét bi do cé thé gay thém dd bién dong thi diéu quan trong la dat hé

thdng do vé “khéng” bang cach sir dung chuén hoac vat mau dwoc xac dinh gitva méi lan dat.

Néu st dung nhiéu hon mét chuan trong thwe nghiém dé xac dinh dd 13p lai, thi can st dung dd léch
trung binh I&n nhéat cha chuan twong (ng la gia tri dd chéch. Néu phwong sai dwoc gia dinh la khéng

dbi, thi can str dung phwong sai trung binh.

7.1.3 Phan tich tuyén tinh dwa trén it nhat ba chuan quy chiéu

7.1.3.1 Tinh toan khi cé dd léch tuyén tinh
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Trong 6.2.2.3, thwc nghiém sau day [xem TCVN 9598 (ISO 11095)] dwoc dung dé xac dinh dé khéng
dadm bado do do léch tuyén tinh ctia hé théng do. Néu cé dd léch tuyén tinh, wéc lwong cac thanh
phan d& khéng dadm bao wun (6 khéng dam bao tuyén tinh) va ueyr (36 13p lai dwa trén chuan do

lwdng) can dwoc tinh dwa trén phwong phap dwéi day.
1) Thwc hién it nhat ba phép do I&p lai trén it nhat Ia ba chuan quy chiéu. C& mau nhé nhét 1a 30.

2) Thuwc hién phan tich hdi quy. Quan sat viéc do léch chuan dw la khéng dbi trén toan bd pham

vi cia phép do. Sau d6, d6 léch chuan dw dwoc s dung trong wéc lwong do khéng ddm béo.
3) Thwc hién phan tich phwong sai (ANOVA).
4) Uéc lwong cac thanh phan d6 khéng dam bao ugvr va un dwa trén két qua cia ANOVA trong
diém 3 & trén.
5) Hiéu chinh két qua do dwa trén cac phép do twong lai theo dd tuyén tinh tinh dwoc, khi thich
hop.
7.1.3.2 Diéu kién tién quyét
N6i chung, ap dung céc diéu kién tién quyét dusi day.
— Do léch chuan dw (dd Iéch chuén tir cac phép do 13p lai trén chuan) luén khéng dbi (xem Bang 9).
— Ham héi quy la tuyén tinh (dwéng héi quy).

— D6 khéng dam bao vé gia tri “thwc” cla chuan quy chiéu nhé so véi do léch cha cac phép do

chuén do lwong.

— Céc phép do la tiéu biéu cho viéc sir dung hé théng do sau nay vé cac diéu kién moéi trudng va cac
diéu kién khac.

— Céc phép do lap lai ctia chuan quy chiéu la déc 1ap v&i nhau va dwoc phan bb chuén.

— Céc gia tri ctia chuan duoc dat cach déu nhau trén toan bd pham vi do lién quan.

7.1.3.3 Diéu kién
Céc diéu kién cla phwong phap dwoc mé ta rd rang dwdi day.

Puong héi quy dwoc trinh bay dwa trén cac gia tri do dwoc bang cach st dung d6 thi nhw thé hién

trén Hinh 2. Piéu nay tao ra an twong ban dau vé:
1) quaé trinh do c6 dwoc kiém soat trong thwc nghiém hay khéng,
2) su thich hop cta diéu kién tién quyét (vi du d6 tuyén tinh, hang sb dd léch chuan dw),
3) cac gia tri do so v&i gia tri “thwc” quy wdc, va

4) sy cé mat cac gia tri bat thwdng va xu hwéng thoi gian can nghién ctru thém.

30



TCVN 9944-7:2013
7.1.3.4 Vi du vé phan tich tuyén tinh
Céng thirc cho dwdng hoi quy la:
Yi= o+ Prxi +g

Bang 7 — Di¥ liéu do

Cac quan tric trén chuan

i Xm 1 2 3 4 5 6 7 8 9 10 1" 12 v s

2,0 2,7 2,5 24 2,5 2,7 2,3 2,5 2,5 2,4 24 2,6 24 | 2,49 0,12
4,0 5,1 3.9 4,2 5,0 3.8 3.9 3,9 3,9 3,9 4,0 41 38 | 413 045
6,0 58 57 59 59 6.0 6.1 6.0 6.1 6,4 6.3 6.0 6,1 | 6,03 0,20
8,0 76 7.7 7.8 7 7.8 7.8 7.8 7.7 7.8 75 76 7T 771 0,10
10,0 | 91 9,3 9,5 9,3 9.4 9,5 9,5 9,5 9,6 9,2 9,3 94 | 938 015

[ I s B

Y 4

10 [

u

Hinh 2 — Do thj thé hién d6 tuyén tinh
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CHU DAN
X dwdng kinh (quy chiéu)
Y d6 chéch (gia tri quy chiéu)

Hinh 3 — Bwéng déng nhat bang véi dwéng héi quy am 7

Néu cé mét hodc nhiéu gia tri bat thwdng thi thwe nghiém can dwoc 1ap lai sau khi loai bd cac gia tri
bat thworng dwoc phat hién.

Nguwoi st dung c6 thé tham khao TCVN 8006-4 (ISO 16269-4) vé cach phat hién gia tri bat thwong.
Khéng phat hién sw xuat hién cuta gia tri bat thwong sé dan dén viéc hiéu chinh khéng dung. Théng

tin vé cach thire tinh cac thanh phan do khéng ddm béo va ham héi quy cé thé xem trong Bang A.3.

7.1.4 Uéc lwong cac thanh phan dé khéong dam bao

Viéc tinh cac wéc lwong clia dd khdng dam bao do sw thiéu phu hop cla ham hdi quy, uw va do 1ap
lai ctia phép do trén cac chuén (sai sb thuan tdy) ugvr dwoc cho trong phan tich phwong sai & Bang

A5.
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Bang 8 — D6 khéng dam bao do tuyén tinh

Thanh phan d6 khong dam bao Ky hiéu Phép kiém nghiém/mé hinh

Yi=Pot Brixite
$=0,7367-0,1317x

) Do tuyén tinh = 0,58 mm
D6 tuyén tinh ULIN

(& gi¢i han quy dinh trén x = 10 mm)

0,5

©

U N

5

7.2 Cac thanh phan dé khéng dam bao cua qua trinh do
7.21 Khai quat

Céc thanh phan cta qua trinh do tién hanh trong diéu kién thwc can dwoc cong vao cac thanh phan

dé khéng dam bao dwoc wéc lwong cla hé théng do, dwoc tinh trong 6.2.2.
Thyc nghiém chudn (thwc nghiém dd chum) dé wéc lwong cac thanh phan dé khéng dam béo uevo,
uay, Ugy Va uai dwge xac dinh trong 6.2.3.2.
7.2.2 Thanh phan d6 khéng dam bao do phan tich phwong sai
Phan tich d6 1ap lai va do tai lap dwa ra woc lwong doc lap vé do 1ap lai va do tai lap cta qua trinh do.
Viéc phan tich can dwa trén it nhat 1a 5 vat mau, voi

1) it nhéat 1a 3 ngudi thao tac voi it nhat 2 phép do lap lai, hodc

2) it nhat1a 2 ngwdi thao tac vai it nhat 3 phép do lap lai.

Cach khéc 13, néu trong trwdng hop chi cd mét ngudi thao tac st dung cac hé théng do khac nhau thi
nén thay diém 2 bang cach s dung it nhat hai hé théng do khac nhau sao cho cé thé thuc hién wéc
lwong d6 tai 1ap clta hé théng.

Téng sb, nén cé c& mau nhd nhét 1a 30 phép do.

Phan tich phwong sai va wéc lwong cac thanh phan dd khéng dam bdo bao goém sy twong tac gitva
cac thanh phan nay va phwong sai. Khi wéc lwgng cac thanh phan dd khéng dam bao can phan biét
gitra cac tinh huéng khac nhau. Xem phan tich trong Bang A 4.

Céc thanh phan dd khéng dam bao khac (vi du d6 6n dinh ustag) c6 thé dwoc bd sung vao mé hinh
ANOVA mé& réng. Trong trwdng hop nay, thuc nghiém can dwoc mé réng mot cach thich hop, voi
diéu kién cac twong tac nhat dinh co thé duoc loai khdi thuc nghiém, thi cé thé sir dung mot ké hoach

thwe nghiém thich hop dé han ché né lwc thuc nghiém.
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Cac vi du khac vé phan tich nay c6 thé thay trong ISO/TR 12888.

8 Tinh dd khéng dam bao téng hop

8.1 Khai quat

Do khoéng dam bao tbng hop clia hé thdng do va qua trinh do dworc tinh nhw cho trong Bang 9. Viéc
tinh toan chi cé thé thyc hién theo cach dwoc néu néu khéng cé s twong quan gitra cac thanh phan.
Thong tin thém vé viéc tinh toan cé thé thdy trong TCVN 9595-3:2013 (ISO/IEC Guide 98-3 :2008)
(Diéu 5).

Bang 9 — Tinh d6 khong dam bao

Thanh phan d6 khong dam bao Ky hiéu Do khong dam bao do tong hop
Hiéu chuan chuén hodc vat mau 2 2 2 2 2

; ) ) HeAL Uys = \/uCAL tUgy +Ug +Ugy + Uyg ResT
Do léch tuyén tinh u

T y HN trong dé
Po6 chéch up|

upy = Max{ueyr, Ure}

Do 13p lai trén chuan UEVR
Do phan giai URE

Cac thanh phan d6 khéng dam bao UMSREST
khac (hé thdng do)

Do I&p lai trén vat mau UEVO £ 0.5
2 2 2 2 2 2 2
u +u +u” +u +u +u
A gzt ga 5 \ s . CAL LIN BI EV MS - REST AV GV
D6 tai lap cua nguwoi thao tac Upy " =
MP

- +u?  su? su?u? +Zu|/2_\.

Do tai 1ap clia hé thong do ugy STAB  oBJ T REST W

(Vi tri khac nhau ctia qua trinh do)

PP . trong dé
D6 tai lap theo thdi gian USTAB
ugy =Max{ugvr, UEvVO, URE}

Sy twong tac UiAi

Tinh khéng déng nhét cla dai lwong UoBY

do

Nhiét d6 ur

Cac thanh phan d6 khéng dam bao UREST

khac (qua trinh do)

Do khdng ddm bao chuan tdng hop ctia hé thdng do c6 thé dwoc wéc lwong bang cach st dung cong

thirc:

2 2 2 2 2
s = \/MCAL tu N +Ug tUpy tUys ResT
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trong dé

ugy = Max{ugvr, Ure}

Theo cach twong tw, dd khdng dam bao chuan tbng hop cha qua trinh do c6 thé dwoc wéc lwong

bang cach st dung coéng thirc:

Uy = (U2 +u? +u® +u® +u? +u? wu? +u® +u? +utvu® 4wl
MP CAL LN

us.
BI EV MS - REST AV GV STAB OBJ T REST IAi

trong do

Ugy = MaX{Uevr, UEVO, URE }

8.2 Tinh dd khong dam bao mé rong

Ta c6 thé tim Uys mé rong t» d6 khdng dam bado chuén uys bang cach nhan dé khéng dam bao voi

hé sb phu .
Uns =k -uyg

Phwong phap twong tw dwoc dung dé tim Uye mé rong tr dd khéng dam bao chuén uye
Uwp =k -uyp

Tinh d6 khéng ddm bao mé réng dua trén khoang tin cay xap xi 95 %; do d6, hé sb phua k = 2 dwoc

str dung.

CHU THICH: Néu c¢& mau » nhé hon 30 thi can st dung phan bd Student ¢ thay cho phan b chuén chuan héa

dé wée lwong cac thanh phan do khong ddm bao. Piéu nay sé dan dén d khong dadm bao do mé rong:
U= t1—(a/2)(v)‘ u

S6 bac ty do v nhan duoc tir tich ciia s6 vat mau, sb ngwdi thao tac, sb may do va sb 1an do lap lai

trie di 1 (n- p(k—1)).

ViDU 1: 3 vat mau, 2 ngudi thao tac, 2 may do va 3 phép do lap lai
Déivoi v=3-2-2:(3-1)=24, ta sé thay ¢, (,,(24)=2,11

ViDU 2: 3 vat mau, 2 ngudi thao tac, 2 may do va 2 phép do lap lai

Péivei v=3-2-2:(2-1)=12, tasé thy 1, ,,(12)=2,23

9 Nang lwc

9.1 Ty s6 hiéu nang

9.1.1 Khai quat
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Nang lwc cia qua trinh do c6 thé dwoc tinh nhw ty sb hiéu ndng hoéac chi sb nang lwc. Uu tién viéc

tinh cac chi sb.

Dé danh gia hé théng do hoac qua trinh do, can tinh ty sb hiéu nang (Qus hodc Owp) dwa trén cac do
khéng ddm bao do cho trong Piéu 8. Theo Diéu 8, cé sw phan biét gitra ty sd hiéu nang dbi voi hé
thdng do (Qws) va qua trinh do (Owp).

Khuyén nghi rdng Ous khéng vuot qua 15 % va Qe khong vwot qua 30 % (theo thuc té chung).
Khoang tin cay 95 % can dwoc tinh cho d6 khéng ddm béo cla cac ty sé dwoc tinh.

D6 rong qua trinh (khodng 99,73 % qua trinh san xuat) c6 thé dwoc dung nhu sb quy chiéu thay thé,
khi qua trinh do dwoc st dung nhw mdt phan cla hé théng SPC (kiém soat théng ké qua trinh).

9.1.2 Ty s6 hiéu ndng cua hé thdng do

Ovs ZM"]OO (%)

Céng thirc nay dwa trén quy dinh dé tham khao.

9.1.3 Ty s6 hiéu ndng cua qua trinh do

2‘UMP

Owe = -100 (%)

Céng thirc nay dwa trén quy dinh dé tham khao.

9.2 Chisb ning luc

Hai chi s6 nang luc (dbi véi hé théng va qua trinh) cé thé dwoc tinh dwa trén dinh nghia chung vé chi
sb nang lwc trinh bay trong TCVN 8244-2:2010 (ISO 3534-2:2006), 2.7.

Nang luc cia hé théng do cé thé dwoc thé hién nhw la chi sb ndng lwc Cys.

_03-(u-1)

C
MS 64l
M

S
Nang luc cha qué trinh do ¢ thé dwoc thé hién nhw |a chi s6 nang luc Cyp.

_03-U-1)

C
MS 30
M

P

Khuyén nghi Cus va Cyp cao hon 1,33.
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10 Nang lwc cta qua trinh do so vé&i ndng lwc cta qua trinh san xuét

10.1 Mai lién hé gilra nang lwc qua trinh quan trac va ty s6 niang lwc do

Mbi lién hé gitra nang lwc qua trinh ho&c hiéu nang qua trinh dwoc quan tréc (Cp; obs Py obs), NANG lwc

ho&c hiéu nang qua trinh thuc té (Cy,p, Poyp) Va ty sb nang lwc (Que) clia qua trinh do nhw sau:

1 —0,5
2
Cop = [Cz _2’25'QMP]

P;obs
Chi tiét vé ngudn gbc clia cdng thirc nay duwoc trinh bay trong B.4.
Cong thirc dya trén cac gia dinh dwéi day.
— Phép do dic trweng san xuét co phan bd chuan.

— Qua trinh san xuét dwoc phan bd chuén va trong trang thai kiém soat théng ké.

— Tinh chi s C, dwa trén gia tri quy chiéu 99,73 % dwoc wdc lwong bang 6 do 1éch chuan.

Do léch chuén thuc nghiém quan tréc la:

s ~(02 + 0t )2 (v)

trong dé
op Ky hiéu do léch chuan cta qua trinh san xuét;
owe Ky hiéu dé léch chuan cutia qua trinh do.
Pham vi d6 khéng dam bao so véi cac gidi han quy dinh Ia dbi xing.

Hé sb pha dung dé tinh d6 khéng dam bao téng hop 1a 2.

Vi DU: Céng thirc trén, Hinh 5 va Bang 10 va Bang 11 dwéi day thé hién chi s6 nang lwc thuc la 2,21 tr qua

trinh san xuét thuwc té khi sb néng lwc do Oup = 40 % dan dén chi sb nang lwc quan tric bang 1,33.

CHU THICH: Vi du nay la vé chi sé nang lwc ly thuyét. Nang lwc wéc lweng la bién ngdu nhién cé sai sb va chi

sb nang lyc quan trac dwoc woc lwong trong tredng hop nay sé thay ddi quanh 1,33 vai do bién dong phu thudc

vao ¢& mau.
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Y 4
s %0\p Op=50% 0,,=40% 0,0 = 30 %
3.8 ’l /

3,6 /

3.4 /

3,2

/ 0,0 =20 %

~0,,=10%

\\
\ N\

WA
‘\\‘|

\\\ \\
\\\u\'\ ‘\"‘--..

0506070809 1 111213141516 171819 2 ¥
CHU DAN
X gia tri quan tréc dwoc cla C

Y gia tri thywe clia C

Hinh 4 — Chi sé nang lwc cua riéng qua trinh 1a ham sé cta chi sé nang lwc quan trac dwoc doi

vé&i mot dai cac ty s6 nang lwc cia qua trinh do

Bang 10 — Chi sé quan trac va chi sé thwc

Gia tri quan Gia tri thwc cua C cho qua trinh véi...
trac dwoc cua
C QMP=10% QMP=20% QMP=30% QMP=40% QMP=50%
0,67 0,67 0,68 0,70 0,73 0,77
1,00 1,01 1,05 1,12 1,25 1,51
1,33 1,36 1,45 1,66 2,11 18,82
1,67 1,72 1,93 2,53 na na
2,00 2,10 2,50 4,59 na na

Vi DU: Gia tri nang lwc C, = 1,00 dworc tinh dwa trén cac phép do ttr qua trinh san xuét va qua trinh do c6 Qe =
30 %.

—0,5 -0,5
1 2 1 2
cp;p{ _ —2,25-QMPJ {——2,25-0,3 J ~1,1185

p;obs
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10.2 MObi lién hé giira ndng lwc qua trinh quan trdc dwoc va nang lwec do

Ciing co6 thé tinh quan hé gilra nang lwc qua trinh va nang Iywc do. Gilra nang lwc qua trinh hoac hiéu
nang qua trinh quan trdc dwo'c (Cpobs Ppobs), NANG lc hodc hiéu nang qua trinh thuc té (Cyp Ppyp), Va

chi s6 nang luc (Cyp) clia qua trinh do ton tai quan hé sau:

1
C..
" \/1 +(owe /op )

Bang 11 — Chi sé quan trac va chi sé thwc

Gia tri quan Gia tri thwc cta C cho qua trinh véi...
trac dwoc cla Cup = 2
c Cwp = 1,66 Cwp=1,33 Cwp =1 Cw =05
0,67 0,67 0,67 0,68 0,68 0,73
1,00 1,01 1,02 1,03 1,05 1,25
1,33 1,36 1,37 1,39 1,45 2,21
1,67 1,72 1,75 1,79 1,93 59
2,00 2,10 2,14 2,24 2,5 na

11 Xem xét lién tuc ddé 6n dinh cta qua trinh do
11.1 Xem xét lién tuc dd 6n dinh

D6 6n dinh trong ngén han ciing nhw dd n dinh trong dai han phai dwoc tinh dén khi tinh nang luc
cla qua trinh do. Tuy nhién, sy thay déi do chéch do dd tréi, thiét hai ngoai chi y hoac cac thanh
phan dd khdng ddm bao bb sung mai gay ra, khéng dwoc biét dén vao thoi diém tinh nang lwc, co thé
lam thay dbi d6 chéch trong qua trinh do theo th&i gian. Biéu d6 kiém soat can dwoc sir dung dé xac

dinh nhirng thay dbi dang ké co thé co trong qua trinh do.
Trinh tw sau day duwoc khuyén nghi.
Buwoc 1:

Lwa chon chuén quy chiéu hodc vat mau da duoc hiéu chuan thich hop véi gia tri da biét cha dac

trwng kiém nghiém.

Buwoc 2:

Thuc hién thuwéng xuyén phép do cla chuan quy chiéu (vat mau).
Budrce 3:

Vé db thi gia tri do dwoc trén biéu d6 kiém soat. Cac gi¢i han hanh ddong duwoc tinh theo cac phuong
phap vé bidu db kiém soat chat lvong da biét [xem TCVN 9945-1 (ISO 7870-1)].
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Buworc 4:

Kiém tra sy méat kiém soat. Néu khong co tin hiéu mét kiém soat nao dwoc phat hién, gid dinh rang
qua trinh do khéng thay dbéi dang ké&. Néu tin hiéu mat kiém soat dwoc phat hién, qua trinh do dwoc
coi la da thay déi va phai dwoc xem xét. V&i cach tiép can nay, qua trinh do dwoc theo dbi lién tuc va

c6 thé phat hién nhirng thay dbi dang ké.

CHU THICH: Diéu quan trong la xac dinh khodng han dinh lién quan dén viéc hiéu chuan hé théng do.

11.2 Theo dbdi dd tuyén tinh

Néu c6 nghi ngd vé do tuyén tinh ctia hé thdng do trong qua trinh tinh toan va néu ham héi quy dwoc
xac dinh bang thwc nghiém, phwong phap da cho & day cé thé dwoc sir dung trong viéc xem xét lién

tuc d6 tuyén tinh cta hé théng do.

Phwong phap nay co thé dwoc sir dung cho viéc theo dbi lién tuc phép do véi biéu d6 kiém soat chat

lwong thich hop (biéu d& SPC). Biéu dd dwa ra tin hiéu khi ham héi quy can dwoc diéu chinh.
Budece 1:

Tinh gi&i han kiém soat véi sb liéu théng ké cé trong 7.1.3.

Gidi han kiém soat trén/dwdi:

A

UeL = ﬁ%t(m/zk)(’”< - 2)

A

oL = _%11‘(15/2K)(HK - 2)

h

Buworc 2:

Lwa chon K chuan quy chiéu. Chuan quy chiéu (it nhat la 2) phai dwoc lwa chon sao cho gia tri danh

nghia ctia chiing phd pham vi quan tréc xay ra trong cac diéu kién san xuat thyc té.

Budce 3:

L&p lai phép do trén chuan quy chiéu. Vi du, chuan quy chiéu can dwoc do hang ngay trong tuan lam
viéc.

Budec 4:

Chuyén dbi p gia tri do trén K chuan. Chuyén dbi p gia tri cia K chuan v&i sw hd tro ciia ham héi quy:

y=P
B

X =

Sau dé, tinh tirng hiéu sb gitra gia tri “thwc” va gia tri dworc chuyén déi.
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Buwéc 5:
V& cac hiéu sb trén biéu doé kiém soat.
Buwéc 6:

Quyét dinh hiéu lwc ctia ham hdi quy. Quyét dinh nay sé phu thudc vao viéc hiéu cla tat ca cac chuan
c6 nam trong gidi han kiém soat hay khéng. Ap dung tat ca cac nguyén tédc SPC thich hop nhu dwoc
Mo ta trong TCVN 9945-1 (ISO 7870-1).

12 Nang lwc cua qua trinh do dinh tinh
12.1 Khai quat

Do tinh chat cia phép do dinh tinh, chi c6 thé thu dwoc két qua phu hop hodc khéng phu hop. Dé

thiét 1ap nang lwc clia qua trinh do can cé sé lwong Ién cac phép do.

Cach tiép can thich hgp cho viéc tinh nang lwc cia qua trinh do dinh tinh phai tinh dén xac suéat cla
két qud kiém nghiém cu thé phu thudc vao loai dac trwng. Vi du, xac suat ciia mot két qua kiém
nghiém dung 14 gan 100 % cac gia tri do thwc té nam ngoai cac gidi han do khéng ddm béo. Thong tin
vé cac gidi han quy dinh xem Hinh 5. Mat khac, xac suét la xap xi 50 % néu cac két qua do nam gitra
pham vi dd khéng dam bao (“Quyét dinh bang co hoi rd rang”). Vung dd khéng ddm bao khéng nén

vuot qua 20 %, theo nguyén tc ngon tay cai.

L U

S | I oI

U U U U

MP MP MP MP

Hinh 5 — Pham vi do khong dam bao (Il)
Vé nguyén tac, cach tiép can dé xuat tao sy phan biét gitra phép tinh ndng lwc do (phwong phap téng
hop), cé hodc khéng cé cac gia tri quy chiéu (cach tiép can phat hién tin hiéu). Néu cé sén gia tri quy
chiéu, cach tiép can hai bwéc dwoc dé xuét.
12.2 Tinh nang lwc khéng str dung gia tri quy chiéu

Khi thwc hién tinh nang lwvc do ma khéng st dung gia tri quy chiéu thi chi kiém nghiém xem cé sy

khac biét dang ké nao gitra nhirng ngudi thao tac thuc hién hay khéng. Tuy nhién, viéc danh gia xem
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kiém nghiém cé dan dén két qua chinh xac hay khéng la khong thé thuc hién dugc. Thuc té nay phai

lubn dwoc xem xét khi khéng co gia tri quy chiéu nao.

Viéc lwa chon cac phan thr cé thé c6 anh hwéng quyét dinh dén két qua cla phwong phap thr nay.
Diéu do khong thé dwoc dwa vao trong trdrng hop nay. it nhat mot ty 1& (vi du 40 %) cac phan tha

can nam trong pham vi dd khéng dam bao (vung Il trong Hinh 5).
Thuc nghiém chuan sau day dwoc dé xuét.

it nhat 40 phan th&r khac nhau can dwoc thir 3 1an bdi 2 ngudi thao tac khac nhau, dwoc goi la A va
B. Méi trong 120 két qua do khac nhau trén 40 phan, ma nguwdi thao tac A hodc ngudi thao tac B da

dat duogc, dwge gan cho mét trong ba loai sau day.

— Loai 1: ca ba két qua thir trén cung mét phan cho két qua “tét”.

— Loai 2: ba két qua thir trén cung mét phan cho cac két qua khac nhau.
— Loai 3: ca ba két qua thir trén cung mdt phan cho két qua “kém”.

Vi du vé két qua thir dworc tém tat trong Bang 12.

Bang 12 — Két qua kiém nghiém tir qua trinh do dinh tinh

. . Ngw¢i thao tac B
Tan so
Loai 1 Loai 2 Loai 3
1 . . .
J Két qua “+++” Céc két qua khac nhau Két qua “- - -
Loai 1
. 7 3 1
Két qua “+++”
Ngw¢i thao tac Loai 2
. 10 4 7
A Cac két qua khac nhau
Loai 3
. 2 1 5
Két qua “- - -

Lac nay, hai nguoi thao tac trong Bang 12 c6 thé dwoc kiém nghiém bang cach st dung kiém nghiém
dbi xirng Bowker. Néu khéng c6 khac biét dang ké nao gitra hai ngudi thao tac thi tan sé thu dwoc
trong Bang 12 sé la da déi xirng qua dwéng chéo chinh.

Gia thuyét Hy: mij = mji (i, j = 1,..., 3 v&i i # j) cho biét tan sb mij va mji ndm dbi x&rng véi dwdng chéo

chinh la nhw nhau.

. _ 2 _ 2 _ 2
Théng k& kidm nghiém §= ¥ (o, =, f _(10-3) (-1 (-7) g0 duwoc so sanh véi phan
> Mg+ N 10+3 2+1 1+7

vi 1 — atrong phan bé y?véi 3 bac tw do.
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Kiém nghiém gia thuyét khong cho thdy nhirng thay dbi gitra cac loai c6 tinh ngau nhién. Gia thuyét
vé tinh ddi xirng bi bac bé v& mirc néu gia tri thlr I&n hon phan vi 1 — atrong phan bd y?véi 3 bac tw
do. Trong trwéng hop nay, gia thuyét bi bac bd vi gia tri tinh dwoc 8,603 Ién hon gia tri 7,815 1a phan
Vi 95 % clia phan b 72 (3).
Vé nguyén tac, phuwong phap nay ciing dwoc s dung véi nhiéu hon hai ngudi thao tac. Trong

trwdng hop do, mdi nguoi thao tac lam ba phép thir trén dbi twong do va sau do, tat ca cac két hop

gitra hai sy két hop ngudi thao tac can duwoc kiém nghiém riéng ré.

CHU THICH: Trong trwéng hop nay, mc y nghia thay déi déi véi cac cong bd téng thé béi nhiéu phép thir nay.

12.3 Tinh nang lwc st dung gia tri quy chiéu
12.3.1 Tinh pham vi d6 khéng dam bao

Phwong phap nay dwa trén sy phat hién tin hiéu va do d6 yéu cau vat mau cé cac gia tri quy chiéu da
biét. Dé gidi quyét viing rdi ro quanh céac gi¢i han quy dinh, khoang 25 % vat mau can & tai hoac gan

gi¢i han quy dinh dwdi va 25 % vat mau & gidi han quy dinh trén.

Muc dich ctia phwong phap nay la xac dinh pham vi d6 khéng dam bao, trong dé nguwoi thao tac
khong thé dwa ra quyét dinh mot cach rd rang. Hinh 6 minh hoa cac két qua kiém nghiém cla quéa

trinh do dinh tinh nha&n duwoc tr mot bd gia tri quy chiéu.

12.3.2 Ky hiéu

Trong Hinh 6, gia tri do quy chiéu dwoc dwa ra dwdi dang ma. DAu cdng cé nghia 1a ngudi thao tac
chi ra két qua tir vat thir dwoc chip thuan. DAu trir cé nghia ngudi thao tac chi ra két qua tir vat thiy
khéng dwoc chép thuan.

Mat cwdi mau nhat c6 nghia la ca 3 nguoi thao tac chi ra két qua tir vat thir dwoc chip thuan hodc bi

loai bd trong ca ba phép thir va danh gia nay phu hop véi gia tri quy chiéu.

Ma&t cudi mau dam chi trwdng hop it nhat cd mot ngudi thao tac di dén két qua thir khéng phu hop

V@i gia tri quy chiéu.

43



TCVN 9944-7:2013

86 phén thir M6 ta phén thir Phién ban thir ba MSA
S0 bieu do Mb ta bidu dd Nghién ctu dinh tinh
n | Raf1 XA ¥B1 ¥B3 *C1 ®
25 | 1,599581 [— |
“48 | 0samam —
T 1,576459 =
T 10,5710380 =
Phép thir cudi cling 22 | vonui (-
c6 thda thuan R N -1 o - - — — — —-—
30 | 0581457 [— |
? 1,559918 ==
E 0,547204 =
0,545804 =
Phép thir dAu tién co paems dp
w [V
théapthuén lai | -‘Wﬂ J— — _— — |

0542704
0,531333
0,529065
0,523754
0521642
0,520453
0519634
0517377
0515573
0514132
0,513773
0,509015
0,503850
0,50309
0,502438
0,302295
0,501132
0496695
0493441
0488305
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0.,488373
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0 A77238
047891
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(I —
0483454
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Hinh 6 — Két qua kiém nghiém cta qua trinh do dinh tinh

12.3.3 Cac bwéc thwe hién viéc xac dinh pham vi A khong dam bao

Buworc 1:
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Sép xép bang theo c& quy chiéu do dwoc. Trong Hinh 6, sdp xép theo th tw gidm dan tir gia tri quy

chiéu I&n nhét giam dan dén gia tri quy chiéu nhd nhét.
Budrc 2:

Lwa chon gia tri quy chiéu cudi cung tai d6 tat ca nhirtng ngudi thao tac danh gia tat ca két qua khong

dat yéu ciu (khéng chép thuan). Day la sw chuyén tir ky hiéu “~” sang ky hiéu “+”.

0,566 152 -

0,561 457 X

Buwéc 3:

Lwa chon gia tri quy chiéu dau tién tai do tat cd nhirng ngwdi thao tac 1an dau tién danh gia tat ca cac

két qua dwoc chap thuan. Pay |a sy chuyén tir ky hiéu “X” sang ky hiéu “+”.

0,543 077 X
0,542 704 +

Buworc 4:

Lwa chon gia tri quy chiéu cubi cung tai d6 tat ca nhirng nguwoi thao tac 1an cudi cung danh gia tat ca

cac két qua duwoc chap thuan. Day la sw chuyén tir ky hiéu “+” sang ky hiéu “X”.

0,470 832 +
0,465 454 X

Buwéc 5:

Lwa chon gia tri quy chiéu dau tién tai d6 mbi nguwoi thao tac danh gia lai lan dau tién tat ca cac két

qua khoéng dat yéu ciu (khéng chép thuan). Day la sw chuyén tir ky hiéu “X” sang ky hiéu “-”.

0,449 696 X
0,446 697 _

Buwéc 6:

Tinh khodng dyr tlr gia tri quy chiéu cudi cung, tai d6 tat cd nhirtng ngwdi thao tac danh gia két qua
khong dat yéu cau (khdng chép thuan) dén gia tri quy chiéu dau tién, ma tat ca nhirng ngwdi thao tac

c6 két qua 1a chap thuan.
dur = 0,566 152 — 0,542 704 = 0,023 448

Buworc 7:
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Tinh khodng dir tr gia tri quy chiéu cudi cung, tai d6 tt cd nhirng ngwdi thao tac danh gia két qua la
dat yéu ciu dén gia tri quy chiéu d4u tién, ma tat ca nhirng ngudi thao tac cé két qua khong dat yéu

cau (khéng chap thuan).
dur = 0,470 832 — 0,446 697 = 0,024 135
Budrc 8:
Tinh “g” trung binh cda hai khoang:
d = (dur + dir)/2 = 0,023 448 + 0,024 135 =0,023 791 5
Budc 9:
Tinh pham vi d6 khéng dam bao:
Uatr = dI2 = (0,023 791 5)/2 va

0,.=2-U, /(U-L)=2-[(0,0237915)/2]/0,1=0,24 trong d6 U~ L = 0,1 mm

Do dé, ta thay Q.u = 24 %.

Y 4
0,6
USL+ U
0,55
USL-U
0,5
LSL + U
0,4
LSL-U
014 | | 1 = 1 i 1 -
0 10 20 30 40 50 X

CHU DAN
X sb quy chiéu

Y nghién ctru dinh tinh (mm)
Hinh 7 — Biéu db gia tri

Hinh 7 trinh bay cach thé hién khac vé nang luc do cla tat ca cac két qua thir, tat ca cac gia tri quy

chiéu va pham vi d6 khéng dam bao. M6t sé ngudi thwe hanh cé thé wa dung cach thé hién nay hon.
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CHU THICH: Sy cé gang ctia phwong phap nay 1a dang ké vi, trong vi du nay, cling véi 50 phép do quy chiéu it
nhét phai thwc hién va 1ap thanh van ban 450 phép do thtr nghiém khac.

Dbi vai viec lwa chon vat mau, phai gid dinh 1a n6é sé pha dwoc hét mién khédng dam bao (xem Hinh
6).

12.4 Xem xét lién tuc

Do thwc té 14 hé thdng do c6 thé thay dbi, vi du do mai mon, nén can tién hanh xem xét hé thdng dinh
ky.

Dbi v&i viéc theo dai lién tuc qua trinh do, it nhat mét nguwdi thao tac can do it nhat ba vat mau véi cac
gia tri quy chiéu dwoc xac dinh. Vat mau can dwoc lya chon theo cach dé cac gia tri quy chiéu nam
ngoai pham vi dd khéng ddm béo nhu thé cé thé mong doi mot két qua rd rang (tat ca cac phép thir Ia
phl hop véi gia tri quy chiéu; xem Hinh 8, vi du vat mau trong vung | (dwéi), vat mau trong vang Il va

vat mau trong vung | (trén).

L] 11 |

'MP MP 'MP 'MP

Hinh 8 — Pham vi dé khéng dam bao

Kiém nghiém dwoc chip nhan néu ca ba két qua thlr phu hop véi gia tri quy chiéu. Néu khéng, thi

khéng nén sir dung hé théng do dén khi n6é dwoc diéu chinh hoac thay dbi.

D6 1&6n ctia pham vi dd khong dam béo cé thé dwoc xac dinh bang thwe nghiém (xem Diéu 11) hoac

duoc lay tlr cac yéu cau xac dinh thuc té cho qua trinh do thich hop (Q).
Unpmax = 9vp ‘(U - L)/2

Lwu y la d& khédng dam bao mé rong thwdng dwoc cho & mirc 95 %. Trong phép kiém nghiém nay, né

khoéng duwoc tinh.

St dung phan b nhj thirc dé tinh khoang tin cay.

47



TCVN 9944-7:2013

Phu luc A
(tham khao)

Vi du

A.1 Vidu vé nghién ciru tuyén tinh véi it nhat ba chuan
A1.1 Khai quat

Vi du nay duoc lay tr TCVN 9598 (ISO 11095). Vi du nay mb ta thuc nghiém dwoc thyc hién trén hé
thdng chup anh (kinh hién vi quang hoc c6 co' cu do). D liéu |a cac gia tri thwc va gia tri do dwoc
clia cac khoang trong pham vi 0,5 micromet dén 12 micromet. Gia dinh theo gidy chirng nhan hiéu

chuén thi d6 khéng dam bao hiéu chuan uca, 1a 0,005 pm.

Bang A.1 — Gia tri tir cac phép do lap lai trén mau chuan

Gia tri thwe quy woc x, cua Gia tri yn; tir K = 4 phép do do lap lai trén N = 10 mau chuén
10 mau chuén
YVl Vn2 Yn3 Vnd
6.19 6,31 6,27 6,31 6,28
9,17 9,27 9,21 9,34 9,23
1,99 2,21 2,19 2,22 2,20
.77 8,00 7.81 7,95 7.84
4,00 4,27 4,15 4,15 415
10,77 10,93 10,73 10,92 10,89
4,78 4,95 4.87 5,00 5,00
2,99 3,24 3,17 3,21 3,21
6,98 714 7.07 718 7.20
9,98 10,23 10,02 10,07 10,17

D@ liéu trong Bang A.1 dwoc vé trong Hinh A.1.
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11

10} ¥

L
i
h
h
b |
oo
w0
-y
(=]
—t
—t
o |

CHU DAN
X quy chiéu (mm)
Y gia tri do (mm)

Hinh A.1 — V& db thij gia tri do dwoc va gia tri thwe

A1.2 Ué&c lwgng tham s6 ham héi quy:
Gia tri da cho:
N=10 Sbé chuén
K=4 Sb phép do do lap lai
Cac gia tri tinh dworc:
X =6,462 Trung binh céng céac gia tri thyc
y=6,614 Trung binh cdng cac gia tri do duoc

Tham sb wéc lwong:

,5’0 =0,2358 Phan chén trucy
$3,=0,9870 D6 déc

Ham hdi quy §, =0,2358+0,987x,
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Sédw ¢, =y, -7, =, ~(02358+0,987x,)

Bang A.2 — Tinh s6 dw

Gia tri thye x, cia 10 Gia tri woc S6 dw
m&u chuin lwong 3, ent en2 en3 ena
6,19 6,3455 -0,0355 -0,075 5 -0,0355 —0,065 5
9,17 9,286 9 -0,016 9 -0,076 9 0,0531 -0,056 9
1,99 2,2000 0,0100 -0,0100 0,020 0 0,0000
777 79050 0,0950 -0,0950 0,0450 —0,065 0
4,00 41839 0,086 1 -0,0339 -0,0339 -0,0339
10,77 10,866 2 0,063 8 -0,136 2 0,0538 0,023 8
4,78 49538 -0,003 8 -0,083 8 0,046 2 0,046 2
2,99 3,187 0 0,053 0 -0,0170 0,023 0 0,023 0
6,98 71253 0,014 7 -0,055 3 0,054 7 0,074 7
9,98 10,086 4 0,143 6 =0,066 4 -0,016 4 0,0836

A.1.3 Uéc lwong cac thanh phan ddé khéng dam bao

Tinh cac wéc lwong dd khong ddm bao do thiéu sy thich (rng ciia ham héi quy (thiéu phu hop) uun,

(Bang A.3) va tr dd I&p lai ciia cac chudn wuevr (sai sb thuan tay).

Bang A.3 - Tinh phwong sai

Thanh 2 Phwong sai .
‘ ) Téng binh 9 Théng ké | Gia tri toi
phan doé Bac tw do wéc lwong X
phwong u = VG2 kiém nghiém han
khéng dam v ) '
> SS 6' F Fo
bao i
Thiéu phu
8 SsLIN 0,002 8 0,053 3 0,691 8 2,266 1
hop
Do Iap lai
o 30 SsEwR 0,004 1 0,064 1
trén chuan

Sse = 0,164 2 (0,146 222 631 4)
Ssevr = 0,123 4(0,123 450 000 0)
Ssun= 0,022 8 (0,022 722 631 4)
Fo95(8,30) = 2,266 1

A.2 Xac dinh thwc nghiém dé khong dam bao qua trinh do

Ngoai cac thanh phan dd khdng dam bao wéc lwong tir hé théng do trong A.1, mot sb cac thanh phan
dé khéng ddm bao bd sung (uevo, uav, wai) t qua trinh do can dworc xac dinh bang viéc danh gia cac

két qua tir qua trinh nay trong céac diéu kién thuc té. Trong Bang A.4, di¥ liéu sau day dwoc thu thap:
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Bang A.4 — Cac két qua tir phép do ctiia ba ngwei thao tac trén 10 phan thoy

Ngw®i thao tac $6 phén thip Phép do 1 Phép do 2 Phép do 3
1 1 8,120 8,435 8,480
1 2 7,445 6,815 7,490
1 3 9,965 10,010 9,560
1 4 6,140 5,960 6,365
1 5 5,690 5,600 5,780
1 4] 2,855 2,450 2,685
1 7 10,685 10,595 10,775
1 8 6,725 6,275 6,545
1 9 4,970 5,105 5,510
1 10 9,875 10,100 9,875
2 1 8,200 8,290 8,245
2 2 7,300 7120 7,075
2 3 9,660 9,340 9,250
2 4 6,095 6,185 6.185
2 5 5,080 5,340 5,440
2 ] 2,315 2,685 2,315
2 7 10,450 10,840 11,050
2 8 6,240 6,120 6,300
2 9 5,015 5,285 5150
2 10 10,080 9,800 9,970
3 1 8,525 8,435 8,345
3 2 7.535 7,355 7,085
3 3 9,830 9,695 9,515
3 4 6,140 6,140 6,050
3 5 5,780 5,735 5,555
3 B 2,630 2,360 2,585
3 7 10,865 11,000 11,180
3 8 6,590 6,500 6,725
3 ] 5,060 5,195 5105
3 10 10,190 9,785 9,965

Tw cac phép do trong Bang A.4, c6 thé tinh bang phan tich phwong sai (Bang A.5) nhuw dwdi day.
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Bang A.5 — Bang phan tich phwong sai

Thanh phdn | Bac tw do | Téng binh Binh Phwong | ~_ 52 Théong ké | Gia tri
d6 khong dam v phwong phwong sai wérc i kiém t&i han
bao S trung binh lwong nghiém F,
M;s 67 F a=5%
Ngu®i thao tac 2 0,519 0,260 0,007 38 | 0,085 91 6,810 3,150
Phan-phan 9 526,9 58,54 6,500 na 1536 2,040
Sy twong tac
gitra ngtro 18 0,686 0,038 1 0,00205 | 0,045 28 1,193 1,778
thao tac va
phan
Pb tai lap 60 1,917 0,032 0 0,032 0 0,178 9 - -

Vi su twong tac gitka ngudi thao tac va phan la khéng dang ké (F< Fu) nén dwoc gop lai. Cé thé xay

dwng bang phuwong sai stra dbi nhu trong Bang B.2.

Bang A.6 — Bang phan tich phwong sai stra déi

Thanh phdn | Bac tw do | Téng binh Binh Phwong | ~_ 52 Théong ké | Gia tri
do khong dam v phwong phwong sai wéc ! ! kiém t¢i han
bao S trung binh lwong nghiém F,
MS 6-12 F a=5%
Nguoi thao tac 2 0,519 0,260 0,007 54 0,086 83 7,776 3,150
Phan-phan 9 526,9 58,54 6,501 na 1754 2,002
Do tai lap 78 2,603 0,033 4 0,033 4 0,182 7 - -

Khi d6, cac thanh phan d6 khéng dam bao cla qua trinh do la:
uay = 0,086 83

Ugvo = 0,182 7

A.3 Xac dinh cac thanh phan dé khéong dam bao khéng dwoc tinh dén trong thuc
nghiém

Xac dinh cac thanh phan do khéng dam bao Loai B khéng dwoc tinh dén trong cac thwe nghiém & A.1
va A.2.

Thanh phan d6 khéng dam bao do dd phan giai ur gay ra:

~5.10°

u -
RE \/ﬁ

Thanh phan d6 khéng dam béo uge nhd hon ueyr. Do d6, thanh phan uge sé& khdng dwoc st dung.

=0,00144
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Céc thanh phan sau dwoc dat vé 0:

UoBy
ur
UstaB

UREST

A.4 Xac dinh dd6 khéong dam bao tong hop va dé khéng dam bao mé réng
Do khéng dam bao téng hop clia hé théng do: ums = 0,083 6

va do khong dam bao mé rong: Uws = 0,167 2
Do khéng dam bao téng hop clia qua trinh do: uwp = 0,209 3

va do khong dam bao mé réng: Uw =0,4185

A.5 Danh gia ning lwc cta hé théng do va qua trinh do
Néu quy dinh ky thuat da cho, U-L=11-2=9
Suy ra ty s6 nang lwc nhw sau:
%Owms = 3,7 %
%O0mp = 9,3 %
Suy ra chi sb nang luc nhu sau:

_03-(U-1)_03-(11-2)
By 6-0,083 6

Chs ~5,38

_03-(U-1)_03-(11-2) _

C - -
VP Butyp 3.0,2093
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Phu luc B
(tham khao)

Cac phwong phap thong ké dwoc str dung

B.1 Kiém nghiém F

So sanh hai phuong sai, gia thuyét vé dang thirc clia hai phwong sai bj loai bé néu

) 2
s 1 S
: < 1
_2<F— hoac > Fi o)
§3 1=a/2/(vyv) 52

CHU THICH: C6 thé biét thém théng tin vé cac kiém nghiém trong 1ISO 2854,

B.2 Ué&c lwong ham hoi quy
Mé hinh héi quy quy dinh cac quan trac y, thda man
Vi =B, + B - x +é&;
trong dé
Vi la phép do thi j trong K phép do trén chuan th i trong N chuén;
X; la gia tri thwe quy wéc cha chuén thi i;
&  1ado lech dugc phan b N(0,07) cia y; so Vi gia tri ky vong;
B, + B, - x, la trung binh ctia chuén thiv i;
P la s6 duw.

Céng thirc d& wéc lwong tham sb chwa biét: Sy va B

Sé du g co thé dwoc danh gia dya trén wéc lwong vé ;.

n

>3(e, f 22 (y,, 3
62—1”1 =1

nk-2 n-k-2

trong d6 y, zéo*’él‘xn

54



TCVN 9944-7:2013

Dé kiém tra tinh doc lap cla phép do, g; c6 thé dwoc vé dd thi theo thoi gian va dé kiém tra tinh chuén
& 6 thé dwoc xem xét trong do thj xac suét.
B.3 Bang ANOVA

Céac bang ANOVA dwoc dung cho viéc tinh toan trong Bang A.3, A.5 va A.6.

Bang B.1 — Phan tich bang phwong sai déi véi Bang A.3

Thanh phan do Bactw | Téng binh | Phwong sai e Théong ké | Gia tri
khéng dam bao dov phwong wéc lwong ! kiém téi han
S 6_1_2 nghiém Fy
F
2
Thidu oha h > s 2 SsUN _ 2 OLIN F
iéu phu hop n-— SLIN SiN=""" U N =+ OoIN ") 1-a(vq.v)
n-2 OEVR
Do 13p lai trén 2 SsEw 2
chu&n nk—n | Ssevr OEWR = . Ugyr = T4/ OEVR

1

Yre = ;zl,‘,
n
- .2

See = Z Z (Vg =Ya)

i ¥

- i s 42
SSEVR _z- z (» i — Pl

i

SSLIN= S5E— S5EVR

vi=n-2

ve =nk—n
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Bang B.2 — Bang phan tich phwong sai déi véi Bang A.5

Thanh phan do Bactw | Téng Binh phwong | Phwong sai e Théng ké
khong dam bao dov binh trung binh woe lwong ! kiém nghiém
phwong M &1.2 F
Ss
Nguw¢&i thao tac VLY. Mg pv=Msia 2 Mg v
NA' 1 SS Av M5 AV "‘"’A 1 T “A\I’ - +\J|0.AV -'HS 1A
Ph‘én - ph‘én _ SS PV M g pv—_-'L'fg'A "MSPV
Ne- 1 Sser e © NaNg na My
: - . Mgia=Mg Ty Mg
Sy twong tac (Na- 1) S g S " SIA . SEVO g = +OR: SIA
(Ny- 1) (Np=1NNp=1) Nr Msevo

Gia tri t&i han cla ngwoithaotac Fo a=5 % la Fio[(Na—1, (Na— 1)(Np = 1)
Gia trj t¢i han cla phan-phan Fy =5 % 1a F1.o[(Np — 1, (Na— 1)(Np — 1)
Gia tri t¢i han cla sy twvongtac Fo a=5 % la Fio[(Np—1, (Np Nr = 1)

S5 av =NRNp D (Fjee = Faea)’

i
. — — 52
SS' PV = "F\\'IFE."“"'I A z (.V._j- - .1"0--)

J
Il =y — = = P
SS 1A = N Rz Z (I'I;&-. —ll:j-.- =y .o + I'l-'...)

! J
SS EVO~ Z Z z (.";.{jm - .ﬁ.u_}" )2
i i

n

Vees = 2 Z .“’.{;m ?... — Yese
i J nt N RJ’\" A N p
Yjes = Z Z Yijm 7 _ ']:‘f"
i om S je. T NgNp
a — 1 Veai
."’-J{- — Z E ; » im Iﬁ. jo = 'v .»"'T
i ot - NpNa
.“’,{j- = E ; .v.{jﬂr - _ .“],{l{.
nr Sije = N
NR

Néu su twong tac gitra ngudi thao tac va phan 1a khdong dang ké, nghia 1a néu F< Fy, can két hop do

lap lai va sy twong tac thanh mét thanh phan duy nhét (gop).
Khi do:
Ssgop = Ssevt Ssia

SS gop

59 =y No (v 1)+ (v —1fv, 1)

M

M; gop thay cho M a trong hai dong dau tién cla bang phwong sai.

Dbi v&i phuwong sai, cac thanh phan la:

56



Ugyo =+ M ggqp

Mg py -Mggep

]

N, - Nq

TCVN 9944-7:2013

Bang B.3 — Bang phan tich phwong sai déi véi Bang A.6

Thanh phan Bac tw do Téng Binh phwong | Phwong sai e Théng ké
do khong dam (v) binh trung binh woe lwong i ! kiém nghiém
bao phu’om (M) 6'12 F

g
(Ss)
Phan- phan Sspy M py—Mspvo My
- Mopy=—"+ il e
Ny—1 Ss pv SPV N1 Ne na Myero
Do tai lap S 2
Np . (NR - 1) Ssevo Mgpyo = NP(SNERV?’U Msevo Ueyo :+\'IG§VO —

. — — 2
SS PV = ;\"R z (.vjl = Il’..)

J
55 EVO = z Z (.U;}n - F;’i)z
;

Gia tri t6i han clia phan Fy B, a=5 % 1a F1.o[(Ne — 1), (No.Ng — 1)

] m
Yoo = z Z Y jm
i

m

Yjo=2 Vim

n

Néu phan tich vé do 1ap lai ciia cac thanh phan d6 khéng dam bao do va sw twong tac gitra hé théng

do va phan, sé twong ty nhw Bang A.4 véi sy thay thé ngudi thao tac bang hé théng do.

B.4 Mbi quan hé gilra ning lwc cta qua trinh do va nang lwc cta qua trinh san xuat

Céc tinh toan sau gia dinh qua trinh dwoc phan bd chuan.

1. Cho dac trwng san pham véi N(u;67),

6s

2. LAy chi sb nang lwc quan tréc ky hiéu 1a Cpops.

Cyobs 1 N&Ng Iwc chiu anh hwéng cla ca phwong sai trong qua trinh san xuét va phwong sai trong

qua trinh do.

U-L

;0bs = ) )
6.c°+0
P MP

Cp
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trong dé
o |a d6 léch chuan ctia qua trinh san xuét;
owe 1a d6 léch chuan cta qua trinh do.

Théy rang:

U-L

CP;obs =
61/02 +02
P MP

U-L
60 \/1+02 ot
P MP P

U-L

2
60 \/1+(0 oz j
P MP P

U-L

2
1+(a /O j
MP P

3. Mbi quan hé gitra ty sb nang Iwc va chi sé nang lwc thue dwoc ky hiéu 1a Cp,p

Tw cdng thire trong Diéu 9:

2U 4o

MP MP
= . - = ,
QMP U-—L QMP U-L

4. Tl cong thirc & diém 2 & trén
U-L

2
p; obs

2 2 p2 2
6°-0p+6" oy =

5. T cong thirc & cac diém 1, 3 va 4 & trén:

62£—£U L +_ QMP(U L) v-L

62- C2 C?

p; obs

trong d6 C,;, ky hiéu chi sé nang lwc cla qua trinh va dwoc tinh bang cach chi st dung dé léch chuén

op cla qua trinh.

Cpp 10N hon Cyops Va chung chi gibng nhau véi gid dinh khong thuc la phwong sai clia qua trinh do

bang 0.

Tw Diéu 5 suy ra:
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2
1. 9% _ 1
C?2 4 1 c2
p;p p; obs

va sép xép lai dé cho C,, nhw 1a ham sbé cla nang lwc quan trdc Cpops Va ty s6 nang lwe cla qua trinh
do.

-1/2

pp 2 4 MP
p; obs

59



TCVN 9944-7:2013

Thw muc tai liéu tham khao

[1] I1SO 1, Geometrical Product Specifications (GPS) — Standard reference temperature for
geometrical product specification and verification [Pac tinh hinh hoc ctia s&n phdm (GPS) — Nhiét do

quy chiéu chuén dbi v&i quy dinh k§ thuat va kiém tra san phdm hinh hoc]

[2] ISO 2854, Statistical interpretation of data — Techniques of estimation and tests relating to means
and variances (Giai thich di¥ liéu thdng ké — Ky thuat wéc lwong va phép kiém nghiém lién quan dén

trung binh va phwong sai)

[3] TCVN ISO 10012:2007 (ISO 10012:2003), H& théng quan Iy do lwdng — Yéu ciu déi véi qua trinh
do va thiét bj do

[4] TCVN 9598 (ISO 11095), Hiéu chuan tuyén tinh s&r dung mau chuan

[5] ISO/TR 12888, Selected illustration of gauge repeatability and reproducibility studies (Hinh minh

hoa dwoc Iwa chon vé d6 1ap lai do va nghién ctru d6 tai lap)

[6] ISO 14253-2, Geometrical Product Specifications (GPS) — Inspection by measurement of
workpieces and measuring equipment — Guide to the estimation of uncertainty in GPS measurement,
in calibration of measuring equipment and in product verification [Pac tinh hinh hoc cta san pham
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