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TCVN 9944-2:2013

L&i néi dau
TCVN 9944-2:2013 hoan toan twong dwong voi ISO 22514-2:2013;

TCVN 9944-2:2013 do Ban ky thuat tiéu chuan qudc gia TCVN/TC 69
Ung dung céac phuong phép théng ké bién soan, Tdng cuc Tiéu chuan

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

Bo tiéu chudn TCVN 9944, chdp nhan bd tiéu chuan ISO 22514, gbm
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 tic
chung va khai niém;

—  TCVN 9944-2:2013 (ISO 22514-2:2013), Phan 2: Nang lyc 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 déi voi div liéu do dwoc trén cac bd phan riéng biét;

—  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 c6 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& gidi thiéu

Nhiéu tiéu chuan vé nang lwc/hiéu nang chéat lwong cla cac qua trinh da dwoc xay dwng bdi cac co
quan tiéu chuan quéc té, khu vwc va qubc gia ciing nhw nganh céng nghiép. Céac tiéu chuén nay déu
gid dinh 14 qua trinh nam trong trang thai kiém soat théng ké va cac qua trinh dirng, c6 phan bb
chuan. Tuy nhién, cac phan tich toan dién vé qua trinh san xuét cho thdy rang cac qua trinh rat hiém

khi duy tri & trang thai nhw vay qua thoi gian.

Thra nhan thyc té do, tiéu chuan nay cung clp khudn khé cho viéc wéc lwong nang lwc/hiéu ndng
chét lwgng clha cac qua trinh cong nghiép cho mét loat cac trwdng hop tiéu chuan. Nhirng tinh huéng
nay duoc phan loai dwa trén d6 6n dinh cla trung binh va phwong sai, nhw ching khéng déi, thay dbi
mot cach hé théng hay thay ddi ngau nhién. Theo cach d6, nang lwc/hiéu nang chat lwong cé thé

dwoc danh gia cho cac phan b rat khac biét theo thoi gian.

Céc tiéu chuan khac thudc bd tiéu chuan nay cung cip théng tin chi tiét hon vé viéc tinh toan cac chi
sb6. Can lwu y rang, trong tiéu chuan nay, khi chi s nang luc dwoc tinh toan ching chi la cac wéc
lwong diém cho gia tri thwe cta chang. Vi vay, bat cir khi nao cé thé, nén tinh toan va bao céo

khodng tin cay cla cac chi sb do.
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Phwong phap thong ké trong quan ly qua trinh — Nang Iwc va
hiéu nang —

Phan 2: Nang lwc va hiéu nang qua trinh ciia cac mé hinh qua
trinh phu thudc th&i gian

Statistical methods in process management — Capability and performance -

Part 2: Process capability and performance of time-dependent process models

1 Pham vi ap dung

Tiéu chuan nay md t& quy trinh xac dinh cac thdng ké dung dé wdc lweng nang lwec hodc hiéu nang
chét lwong cla cac dic trung san phdm va qua trinh. Két qua qua trinh clia cac déc trwng chéat lwong
nay dwoc phan thanh tam loai phan bd cé thé cd. Céng thire tinh cac thwédc do théng ké dwoc dwa ra
cho tirng phan bé.

Céc phwong phap théng ké md ta trong tiéu chuén nay chi lién quan dén cac dic trwng chat lwong
lién tuc. Chang &p dung cho cac qua trinh trong moi nganh céng nghiép hay kinh té.

CHU THICH: Phuong phap nay thuweng dwoc ap dung trong tredng hop sé lwong Ién loat cac két qua qua trinh

nhwng ciing co thé str dung cho céac loat nhé (s6 lweng nhd cac két qua qua trinh).

2 Tailidu vién din
Céc tai liéu vién dan trong tiéu chuan nay rat can thiét cho viéc ap dung tiéu chuan. Déi véi cac tai
liéu c6 ghi ndm cdng bd thi 4p dung ban dwoc néu. Dbi véi cac tai liéu khéng ghi nam cong bb thi ap

dung phién ban mé&i nhat, bao gdm ca cac sira dbi.
TCVN 8244-2 (ISO 3534-2), Théng ké hoc — Tt vieng va ky hiéu — Phan 2: Théng ké (rng dung
TCVN 9603 (ISO 5479), Giai thich di¥ liéu thdng ké& — Kiém nghiém sai I&ch so v&i phan bé chuan

TCVN 9944-1 (ISO 22514-1), Phwong phap théng ké trong quan ly qua trinh — Nang lwc va hiéu

nang — Phan 1: Nguyén tac chung va khai niém
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3 Thuat ngiv, dinh nghia, ky hiéu va chir viét tat

Tiéu chudn nay ap dung céc thuat ngi va dinh nghia trong TCVN 8244-2 (ISO 3534-2), TCVN 9944-1
(ISO 22514-1) va cac ky hiéu, to viét tat dwdi day.

3.1 Ky hiéu

Cy chi s6 nang lwc qua trinh

Cok chi s6 nang lwc nhd nhét ctia qua trinh

Cokz chi s6 nang lwc dwdi ctia qua trinh

Coku chi s6 nang luc trén cta qua trinh

Ca hang s dwa trén c& nhém con n

A doé phan tan cua qua trinh

AL hiéu gitra Xmig va Xo 135 % clia phan bd dac trung sédn pham
Ay hiéu gitra Xoo ges % Va Xmia cla phan bd dac trwng san pham
d, hang s dwa trén c& nhém con n

k s6 nhém con ¢6 cung ¢& n

Y7, vi tri trung binh cta qua trinh

L gi¢i han quy dinh dwéi

M, Phwong phap tinh v&i nhan phwong phap vi tri / va nhan phwong phap phéan tan d
N c& mau

. ty 1& khéng phi hop dudi

12 ty 1& khéng phu hop toan phan

pu ty 1&é khong phu hop trén

P, chi s6 hiéu nang qua trinh

Py chi s6 hiéu nang nhd nhat ctia qua trinh

Pois chi s6 hiéu nang dwdi clia qua trinh

P chi s6 hiéu nang trén clia qua trinh

R; ddé rong ctia nhém con thir i

s dd l&ch chuan, gia tri dwoc thira nhan

o dd léch chuén, tbng thé

S dd léch chuan, thdng ké mau
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S; d6 léch chudn mau quan tréc ctia nhém con thi i

Si dd l&ch chuan, véi chi sb dudi "t" thé hién d6 léch chuan toan phan
U gi&i han quy dinh trén

X0.135 % phan vi 0,135 %

X99,865 % phan vi 99,865 %

Xs0 9 phan vi 50 %

Xnia diém gitra phan bd

3.2 Chir viét tat
ANOVA phén tich phwong sai

SPC kiém soat théng ké qua trinh

4 Phan tich qua trinh

Muc dich cGa phan tich qua trinh & cé dwoc hiéu biét vé qua trinh. Hiéu biét nay rat can thiét cho viéc
kiém soat qua trinh mdt cach hiéu qua va hiéu lwc sao cho san phdm do qua trinh tao ra dap &ng yéu
cau chét lwong. Tiéu chudn nay giad dinh rdng phan tich qua trinh dwoc thuc hién va cac cai tién qua

trinh tiép d6 dwoc thuc thi.

Biéu hién cta dac trwng dang xét cé thé dwoc mé ta bang phan bd, vi tri, d6 phan tan va hinh dang,
cac tham sb clia ching néi chung déu 1a ham sb phu thudc thei gian. Cac mé hinh khac nhau cla
phan bd thu dwoc ma tham sb cta ching 1a ham phu thudc thoi gian duwoc thdo luan & Diéu 6 va
Diéu 7. Cac phwong phap thdng ké [vi du nhv wéc lwgng tham sb, phan tich phwong sai (ANOVA)],
bao gébm ca cac cong cu d6 hoa (vi du nhw dd thi xac suét, biéu d6 kiém soat) dwoc str dung dé chira

md hinh phan bd phu thudc théi gian c¢é phu hop hay khéng.

Gia tri clia cac déc trung dang xét thwdng dwoc xac dinh trén co s& mau dworc lay tir dong qua trinh.
C& mau va tan sb can dwoc chon phu thudc vao loai qué trinh va loai s&n pham sao cho tat ca nhirng
thay déi quan trong dwoc phat hién kip thdi. Cac mau can dai dién cho dic trwng dang xét. Dé danh
gia do 6n dinh clia qua trinh, nén st dung biéu d6 kiém soat. Thong tin vé viéc sir dung biéu dd kiém
soat co thé tim trong TCVN 9945-2 (ISO 7870-2).

5 Mb hinh phan bd phu thudc thi gian

Phan bd tirc thdi déc trwng cho biéu hién cla dac trung dang nghién cliru trong mét khoang thoi gian
ngén. Thong thwdng, dé 1a khodng thdi gian ma mau (vi du nhém con) dwoc lay to qua trinh. Theo
ddi qua trinh lién tuc trong mét khoang thoi gian dai hon, dau ra ctia qua trinh d6 dwoc goi 1a phan bd

qua trinh thu dwoc va dwoc méd td bdng md hinh phan bd phu thudc théi gian twong (ng phan anh
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- phan bb tirc thoi cia dac trung dang xét, va

- nhitng thay dbi tham sb vé vi tri, & phan tan va hinh dang trong khoang thi gian theo déi qua

trinh.

Trén thuc té, phan bd thu dwoc co thé dwoc thé hién bang toan bo tap di liéu, vi du khi ap dung

SPC, bang tat ca cac nhom con thu dwoc trong khoang théi gian quan sat qua trinh.

Céac mbd hinh phan bb phu thudc thoi gian cé thé dwoc phan thanh bdn nhém tay theo mémen vij tri va

dd phan tan la khéng déi hay thay déi (xem Bang 1).

a) Qua trinh c6 vj tri va do phan tan khéng dbi 1a mé hinh phan bb phu thudc thdi gian A. Chi trong

trwong hop nay, tt ca cac trung binh va phwong sai cla phan bd tirc théi déu bang nhau va

bang phan bé thu dwoc.

b) Néu d6 phan tan cta qua trinh thay dbi theo th&i gian nhwng vi tri gitr nguyén thi qua trinh dwoc

goi la mé hinh phan bd phu thudc thoi gian B.

c) Néu d6 phan tan khdng dbi nhuwng vi tri thay ddi thi ta c6 mé hinh phan b phu thudc théi gian C.

d) Trong cac trworng hop khac, ta cd mé hinh phan b phu thudc thei gian D.

Bang 1 - Phan loai cac mé hinh phan bé phu thudc thi gian

Do léch Trung binh qua trinh x(t)
chuan
qUé n P x
trinh s(t) Hang so Khéng phai hang so6
A Cc
A1 A2 C1 C2 C3 C4
Hé thong
x x Hé théng | va ngau
Vi tri Nr?.?u Nr?.?u (viduy xu | nhién (vi
nhién nhién huong) | du theo
tieng 10)
., |Phanbo Khong | phan bé
Hangso | trong | b apg | PRA | gron , , , )
thoi 2 phan bo \ _g Phan bo | Phan bd | Phan bd | Phan bd
. chuan 2 thoi 2 2 2 2
gian chuan - ian chuan chuan chuan chuan
ngan mot mét | 9'%
ngan
- Khéng . Hinh
enanbo | phan bs | phaiphan | I gang bat
chudn | b6 chuan | % kg‘ ky (vi du
dwoe ~ mot mot y da mét)
Khéng | Phan bé B Phén bé D
phai thu Hinh dang batky - | thu . £, e
hang sé6 | dwoc mot mét dwoc Hinh dang bat ky

10
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Déi v&i cac mdémen thay dbi, mé hinh c6 thé dwoc phan loai tly theo thay dbi 1a ngAu nhién, hé théng
hoéc ca hai.
CHU THICH: M6 hinh A2 dwoc goi la dirng trong tai liéu phan tich chudi thoii gian va m6 hinh A1 dwoc goi la diing bac
hai.
Bang 2 tbng hop cac dac tinh co ban ctia cac md hinh phan bb phu thudc thdi gian riéng; trinh bay
bang dd thi dwoc cho trén cac hinh tv 1 dén 8. Cac diéu vé md hinh phan bd phu thudc thdi gian A va
C gi6i thiéu vé tAm quan trong the tién clia chung. Cac mé hinh nay khac biét vé hinh dang phan bb

thu dwo'c va nguyén nhan qua trinh nam trong trang thai mét kiém soat.

Bang 2 - Pac tinh co ban ctia cac mé hinh phan bé phu thudc thei gian

M6 hinh phan bé phu thuédc th&i gian ?
bac trwng

A1 A2 B C1 Cc2 C3 C4 D
Vi tri C C C r r S S S
Do phan tan c c sir c c c c sir
Phan bb tirc thoi nd 1m nd nd nd as as as
Phan bé thu dwoc nd 1m 1m nd 1m as as as
Sé 1 2 3 4 5 6 7 8

Vi tri/do phan tan:

¢ tham sb giir nguyén khéng dbi

r  tham sb chi thay déi ngAu nhién

s  tham sbé chi thay déi hé théng

Phan bé tirc th&i/thu dworc:

nd phan bb chuan

1m khdéng phai phan bd chuan, chi cé mot mét

as hinh dang bat ky

? Viéc Iwa chon md hinh 1a két qua cda viéc phan tich qua trinh.

Dbi v&i ttng mé hinh phan bd phu thudc thoi gian, nhiéu phan bd tirc thei dwoc thé hién 1a ham sb
cla thoi gian; phan bé lién quan thu dwoc cling dugc trinh bay. Cac phan bd nay khéng dwoc vé theo

thang do.

Viéc lwa chon mé hinh va kiém tra xac nhan doi hdi phai phan tich di¥ liéu mé& rong. Diéu nay sé

thwong doi héi st dung phan mém théng ké.

Mb hinh phan bd phu thudc thei gian A1 (xem Hinh 1) cé cac dac trwng dudi day (vi du dd dai do

dwoc clia mot ca thé 14y tlr qua trinh & trang thai kiém soat thdng ké):
— vi tri: khéng dbi;

11
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- d6 phan tan: khéng dbi;

- phan bé ttrc thoi: phan bd chuan;
- phan bé thu dwoc: phan bb chuan.

Qua trinh nay dwoc kiém soat thdng ké.

X

a) Mé hinh phan b6 phu thuéc th&i gian A1

20,20 -
20,154
-
* q
-
030-5
{.]
103
19,80 03 - -
UE RN RELEY AN RAILILE NN 1980 1985 1950 1995 2000 2005 2010 2015 2020
0 0 100 150 200 250 At.Model [mm] ND «
Vakse No. =
b) Vi du vé md hinh biéu d6 chay A1 c) Vi du vé md hinh biéu d6 tan sé A1
CHU DAN
X gia trj dac trwng Y th&i gian 2 Phan bd thu dworc.

Hinh 1 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian A1

12
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Mb hinh phan bd phu thudc thdi gian A2 (xem Hinh 2) c6 cac dac trung dwdi day (vi du d6 nham bé

mat cla mét ca thé 1a vi du cho dac trwng bi gidi han béi thudc tinh vat ly):

— vi tri: khéng déi;
- d6 phan tan: khéng dbi;
- phan bb tirc thoi: khéng phai phan bd chuén, mot mét;

- phan b thu dwoc: khéng phai phan bd chuan, mot mét.

s
R

X

Qua trinh nay dwoc kiém soat thong ké.

a) Mé hinh phan b6 phu thudc th&i gian A2

%
i
i
|

A2-Model [mm] —»
[
8
1

-

-

"
Adadlda

T
0t 015 020 025 030 035 040

0 e wo 1 20 2% A2 Alodel e RD
Vae No. =
b) Vi du vé mé hinh biéu d6 chay A2 c) Vi du vé mé hinh biéu dd tan sé A2
CHU DAN

X gia trj dac trwng Y thoi gian ? Phan bb thu dworc.
Hinh 2 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian A2

13
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Mb hinh phan bd phu thudc thei gian B (xem Hinh 3) cé cac dac trwng dwdi day (vi du dd mai mon
khac nhau ctia céc truc quay trén mot may tw dong nhiéu truc quay dinh tAm béng nhau):

- vi tri: khéng déi;

- d6 phan tan: do bién dong hé théng hodc ngau nhién;

- phan bé ttrc thoi: phan bd chuan;

- phan b thu dwoc: khéng phai phan bb chuan, mot mét.

Qua trinh nay khéng dwoc kiém soat thdng ké.

S

a) Mé hinh phan b6 phu thudc thi gian B

- X

I
I
I
I
I
0 |
I
I
I
I
I

0 <=y T

R Ml Kol P, MR ;n,s'o' 1985 1950 1995 2000 2005 2010 20,15 2020
0 b g 0 200 0 BeNodell jmm) Jshnson =»
Valoe No. -
b) Vi du vé md hinh biéu d6 chay B c) Vi du vé md hinh biéu d6 tan sé6 B
CHU DAN

X gia trj dac trwng Y th&i gian ? Phan bb thu duorc.
Hinh 3 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian B

14
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Mb hinh phan bb phu thudc thoi gian C1 (xem Hinh 4) cé cac dac trung dwdi day (vi du dinh tam khac
nhau cua dung cu kep chat):

— vi tri: ngAu nhién (phan bé chuan);

- d6 phan tan: khéng dbi;

- phan bé ttrc thoi: phan bd chuan;

- phan bé thu dwoc: phan bb chuan.

Qua trinh nay khéng dwoc kiém soat thdng ké.

Z

0
%

AN

8
%

X

a) M6 hinh phan bé phu thuéc thi gian C1

Model C1 fran] —»

LU B S B B B S B S S S S S 10 R 10
0 100 200 300 400 S00 €00 700 S00 900 1000 Model C1 fmmf 1O -
Value o —
b) Vi du vé mé hinh biéu dé chay C1 c) Vi du vé mé hinh biéu dd tan sé C1
CHU DAN

X gia trj dac trwng Y th&i gian ? Phan bb thu dworc.
Hinh 4 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian C1

15
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Mb hinh phan bd phu thudc théi gian C2 (xem Hinh 5) ¢6 cac dac trung dudi day (vi du cdng cu cb dinh):

— vi tri: ngAu nhién (khéng phai phan bb chuan, mét mét);
- d6 phan tan: khéng dbi;
- phan bé ttrc thoi: phan bd chuan;

- phan b thu dwoc: khéng phai phan bb chuan, mot mét.

Qua trinh nay khdéng dwoc kiém soat thdng ké.

/ /’A"
\/

N\

Moded C2[mm]) —»

T y

Y Y y—— P —— | 5 r 1 1

0 100 200 300 400 SO0 600 700 800 S0 1000 Model C2 [merd ND -
Vake No. —

b) Vi du vé méd hinh biéu d6 chay C2 c) Vi du vé mé hinh biéu dd tan sé C2

CHU DAN
X gia trj dac trwng Y thoi gian ? Phan bb thu duorc.

Hinh 5 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian C2

16
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Mb hinh phan bd phu thudc thei gian C3 (xem Hinh 6) cé cac dic trung dwdi day:
= vj tri: dinh hwéng chire nang (vi du: xu hwéng, gay ra do mai mon va chu ky);

- d6 phan tan: khéng dbi;

- phan bb tlre thei: hinh dang bat ky;

- phan b thu duoc: hinh dang bat ky.

Qua trinh nay khéng dwoc kiém soat thdng ké.

X

L x J

Model C3 [mm] —»

0 160 200 ¢ 40 S00 €00 Mode! C3 [mm] ext NDC2 =

b) Vi du vé mé hinh biéu dé chay C3 c) Vi du vé mé hinh biéu dd tan sé C3
CHU DAN

X gia trj dac trwng Y thoi gian ? Phan bb thu duorc.

Hinh 6 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian C3

= y TP TP Y
P PRl SR, S SR LR 197 198 199 20,0 201 202 203

17



TCVN 9944-2:2013
Mb hinh phan bd phu thudc thdi gian C4 (xem Hinh 7) cé cac dac trung dudi day:

- vi tri: thay d6i hé théng va ngau nhién (vi du: thay dbi céng cu hodc thay dbi 16);
- d6 phan tan: khéng dbi;

- phan b tlre thei: hinh dang bat ky;

- phan b thu dugc: hinh dang bat ky.

Qua trinh nay khdéng dwoc kiém soat thdng ké.

////
-X

a) Mé hinh phan b6 phu thudc thi gian C4

wi
’ 3
45
=
> 1
s 3
+ 30, > 3
T 20
£ 3
3%, &
3 o
= F
153
103
E

! A -

—_— M M M- ., " e - e

o 100 200 300 4e0 00 Nodel C4 jmm) ND -

b) Vi du vé md hinh biéu dé chay C4 c) Vi du vé md hinh biéu db tan sé C4

CHU DAN
X gia trj dac trwng Y thoi gian ? Phan bb thu dworc.

Hinh 7 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian C4
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Mb hinh phan bd phu thudc théi gian D (xem Hinh 8) ¢ cac dac trung dudi day (vi du quéa trinh da dong):

- vi tri: thay d6i hé théng va ngéu nhién;

- d6 phan tan: thay déi hé théng va ngau nhién;
- phan bb tlre thei: hinh dang bat ky;

- phan b thu duoc: hinh dang bat ky.

Qua trinh nay khéng dwoc kiém soat thdng ké.

X

a) Mé hinh phan b6 phu thudc th&i gian D

b) Vi du vé md hinh biéu d6 chay D

CHU DAN

L

™YY -
1980 1928 1990 1988 2000 2005 2010 2018 2020

c) Vi du vé md hinh biéu d6 tan sé D

X gia trj dac trwng Y thoi gian ? Phan bb thu duorc.

Hinh 8 - Trinh bay bang dé thi mé hinh phan bé phu thudc th&i gian D
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6 Chi sd nang lwc va hiéu nang qua trinh

6.1 Phwong phap xac dinh chi s6 niang Iwc va hiéu nang qua trinh - Téng quan
6.1.1 Khai quat

Nhw da néu chi tiét trong cac diéu trén day, co s& dé xac dinh thdng ké hiéu nang va nang luc qua

trinh 1a phan bé cla gia tri ddc trwng ctia dc trwng san pham.

Viéc tinh toan chi s hiéu nang ciing nhw chi sb nang lwc dwa trén vj tri va d phan tan cua gia tri dac

trung vé mat dung sai.

Trinh bay bang dé thi chung dwoc thé hién trén Hinh 9.

L _ U
Quy dinh
med

|

——/ .
A Ay
A= X90865% ~ Xo.1350 = B+ Bu
Xo,135% Xg9.865%

Hinh 9 - Trinh bay bidng dé thi phwong phap hinh hoc téng quat

Trén Hinh 9, Xni¢ chi thi vi tri cGa qua trinh con A chi thi 6 phan tan ctia qua trinh. Binh nghia chinh
xac cua chung, phu thudéc vao phwong phap, sé dwoc trinh bay sau. D6 phan tan dwoc gidi han bdi

gi¢i han quy chiéu dudi X; 1359 va gidi han quy chiéu trén Xgg ges .. Khi d6, ta c6

Ap = Xmid = Xo,135% (1)
va

Ay = Xoo,865 % ~ Xmid (2)

Céc chi s6 hiéu nang qua trinh dwoc xac dinh bang ty sé gitra d6 dai ctia tham sb hinh hoc cta phan

bd v&i dung sai quy dinh.

Chi s6 hiéu ndng qua trinh:
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p """ (3)

Chi s6 hiéu ndng dwéi ctia qua trinh:

X y—L
P — Zmd = 4
pkL AL ( )

Chi s6 hiéu nang trén clia qua trinh:

U_Xmid

" 5)

PpkU =

Chi s6 hiéu nang téi thiéu ctia qua trinh:
Ppk =min (PpkL PpkU) (6)

Néu qua trinh cho thdy & trang thai kiém soat théng ké thi chi s6 nang luc co6 thé dwoc an dinh. Cong

thire cling gibng nhw véi chi s hiéu ndng twong tng.
Chi s6 nang luc qua trinh:

U-L
cC =—= 7

Chi s6 nang luc duoi:

X y—L
C L = mid

p AL
Chi sb nang luc trén:

U_Xmid
Coww = T (9)

Chi s6 nang luc téi thiéu:
Cpk = min (CpkL, CpkU) (10)
Cé6 cac ham wéce lwgng khac nhau cho vi tri, 4, va d phan tan, A, cta tap dir liéu cho trwéc.

QUAN TRONG - Can nhan manh la viéc so sanh dinh lwong cac chi sé hiéu nang hoic ning luc

dwoc tinh theo cac phwong phap khac nhau sé khéng cé y nghia va khong nén thwe hién.

6.1.2 Tinh toan vi tri

Vi tri clia qua trinh, Xoig, 6 thé duworc tinh bang cach sir dung mét trong cac cdng thirc cho trong Bang 3.
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Bang 3 - Cac phwong phap khac nhau dé tinh toan vi tri

Nhan phwong phap Phwong phap tinh vi tri/Céng thirc S6
vi tri, [ M
Ld
~ _ 1
1 Xmidzxzﬁzxi (11)
Y%g nlé
2 )%mld =% = XSO% . ) théng ké th tw x; (12)
— X, + X \ ,n chan
21 °(3) 57
A = 1 _
3 Xmid:x:E Xi (13)
A = 1 ~
4 Xmid Z'XZE Xi (14)

x; giatririénglé
n sb gia tri
x; trung binh clia nhém con thir i

k sb nhém con c& n

X, trung vi cGia nhém con thi i

6.1.3 Tinh toan do phan tan

D6 phan tan ctia qua trinh ¢é thé dwoc tinh bang cach str dung mét trong cac céng thike cho trong Bang 4.

Bang 4 - Cac phwong phap khac nhau dé tinh dé phan tan

Nhan phwong phap Phwong phap tinh dé phan tan/Céng thirc S6
do phan tan, d M, 4
A= Xooges % — Xoa35 %;
1 " 99,865 % 0,135 % a (1 5)
Ay = Xoo865% — Xmids A, = Xmid — X0,135 %
R R R 52
2 A=66;A, =36;A, =36 trong dd ¢ = E%’ (16)
. . ~ . S;
3 A=60;A, =30;A, =36 trong dé ¢ = P (17)
¢C4

s2 phwong sai cia nhém con thir i
s; do léch chuén cta nhom con thir i
k sb nhém con c& n

R; @0 rong clia nhém con thir i

s, @6 léch chuan cuta toan bo tap di liéu
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Bang 4 (két thuc)

Nhan phwong phap Phwong phap tinh dé phan tan/Céng thirc S6
do6 phan tan, 4 M,
S e . DR
4 A=60;A, =30;A;, =30 trong d6 o = (18)
k‘d2
5 A=66;A, =36;A, =36 trongdo 6 =s, = \/LZ(XI. ~X)2 (19)
n—1

s2 phwong sai cia nhém con thir i

s; do léch chuén cta nhom con thir i
k s6 nhém con c& n

R; @0 rong clia nhém con thir i

s, d6 léch chuan cta toan bo tap div liéu

Xem TCVN 9945-2 (ISO 7870-2) vé cac bang dung cho hé sb ¢4 va da.
M, dwoc dung lam ky hiéu cho phwong phap tinh. Chi sé dwai [ d& cap dén cong thirc tinh ham wéc
lwong cho Vi tri x [Cong thirc tir (11) dén (14)]. Chi sb dwéi d dé cap dén cong thirc tinh ham wéc

lwong cho d6 phan tan A [Céng thire twv (15) dén (19)].

6.1.4 Tinh Xo,135% va X99,355 %
C6 ba quy trinh c6 thé dung dé wéc lveng Xo 135 % Va Xoeo ses o NEU dudi day.
a) Khép phan b véi tap dir liéu gdp va wéce lwong ching tir phan bd 1am khép thu duoc.

b) Ué&c lwong ching truc tiép tir tap di liéu gop. Dé cé dwoc wéc lwong tin cay clia Xg 135 9 va Xoo ges
% trong quy trinh nay, c¢& clha tap di liéu cho trwdc phai lon. Vi du, dbi véi c& mau két hop la
1 000, X 135 % VA Xoo g5 o dwoc |4y la gia tri nhé nhat va Ién nhéat cla tap di liéu.

c) Wéc lwong chang tir db thi xac suét [xem TCVN 9603 (ISO 5479)]. Néu di lieu khéng hinh thanh
phan bd chuén thi c6 thé can s dung céng cu khac.

Ky hiéu cho tinh toan chi sb 1a M,,, trong d6 [ xac dinh phwong phap tinh vi tri va d xac dinh phwong

phap tinh dé phan tan.

Vi DU: Phuwong phép tinh My, dwa trén phép tinh trung binh va phwong sai.
- Ham wéc luong Aveid=1Ila tbng quat nhét, co thé str dung trong moi diéu kién.

— Ham woc lvgng A v0i d = 2, 3 va 4 chi wéc lwgng dd trdi nhém con. Chi nén st dung ching cho mé hinh
qua trinh A1 vi chung bd qua s khac biét gitka cac nhém con.
~ Ham u6c lvong A véi d = 2, 3, 4 va 5 gia dinh ring di lidu c6 phan bd chudn. Néu khong, két qua ciia

chuing sé chéch tuly theo loai phan bé.
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CHU THICH: A con duoc goi 1a khoang quy chiéu.

6.2 Giéi han quy dinh mét phia

Gigi han quy dinh mbt phia co thé dwoc xt ly theo cach twong tw nhw gi&di han quy dinh hai phia.
Xem Hinh 10.

Xmld

X‘]9.865 %

Hinh 10 — Trinh bay bang dé thi phwong phap tinh Ay
Trong triedng hop gi¢i han quy dinh trén, ta c6 cac cong thirc duwdi day.

Chi s6 hiéu nang trén clia qua trinh

U_Xmid
Bw = A, (20)
Chi s6 hiéu nang téi thiéu ctia qua trinh:
Ppk = PpkU (21)

Néu qua trinh chirng té & trang thai kiém soat théng ké thi chi sb nang luc c6 thé dwoc &n dinh. Cong

thire cling gibng nhw véi chi s hiéu ndng twong tng.
Chi sb nang luc trén:

U—-Xi
Corw =~ (22)
Ay

Chi s6 nang luc toi thiéu:
Cpk = CpkU (23)

Xoo 865 % VA Xmig doc e lwong nhuw trong phwong phap Mz, Xem Hinh 11.
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mid

LAY

Xﬂ ,135%

Hinh 11 — Trinh bay bang dé thi phwong phap tinh A,
Trong trwedng hop gi¢i han quy dinh dwéi, ta c6 cac cong thire duwdi day.
Chi s6 hiéu nang trén clia qua trinh

Xmid -L
Py = A, (24)

Chi s6 hiéu nang téi thiéu ctia qua trinh:
Pok = Poie (25)

Néu qua trinh chirng t6 & trang thai kiém soat théng ké thi chi sb nang lwc cé thé dwoc an dinh. Cong

thire ciing gibng nhw véi chi s hiéu ndng twong tng.

Chi s6 nang luc duoi:

X —L
C,, =—md — 26
pkL AL ( )
Chi s6 nang luc téi thiéu:
Cpk = CpkL (27)

Xo,135 % Va Xmia dwec wéc lwong nhw trong phuwong phap Mas.

6.3 St dung cac phwong phap tinh khac

DPbi véi mo hinh phan bd phu thudc théi gian cu thé, khéng phai tat cd phuwong phap tinh déu cé thé

st dung. Bang 5 thé hién sy két hop gitra cac méd hinh va phwong phéap tinh toan.
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Bang 5 - Chi sé nang lwc qua trinh

Mo hinh
théi gian A1 A2 B C1 C2 C3 C4 D
1 a a
2 a a a a a a a a
Tinh vi tri .
3
4 a a a
1 a a a a a a a a
2 a
Tinh d6 phan a
, 3
tan
4 a
5 a a a a a
2 Chi thj nhitng phwong phap cé thé str dung dé tinh cac chi sb.

7 Bao cao chi sé hiéu nang/nang lwc qua trinh

Néu st dung cac thdng ké hiéu nang/ndng luc qua trinh dé dinh lwong qua trinh thi ching phai dwoc
bao cdo theo tiéu chudn nay. Phwong phap tinh vi tri, d phan tan, s gia tri st dung lam co s& cho

viéc tinh toan, cling nhw d6 khdng dadm bao do phai dwgc néu ro.

C6 thé c6 thém thdng tin khac nhw

— tan sb |4y mau,

— thoi gian va qua trinh 14y di liéu; ly giai vé viéc lwa chon mé hinh phan bé thoi gian, va
— diéu kién ky thuéat (16, van hanh, cdng cu).

Cac vi du dwgc cho trong Bang 6.

Bang 6 - Vi du vé bao cao chi s6 nang lwc qua trinh tinh dwoc

Chi s6 hiéu nang/nang lyc qua trinh C,=1,68
Chi s hiéu nang/nang lwc tbi thiéu cha qua trinh Co = 1,47
Phuwong phap tinh M 1
Sb gia tri s dung cho tinh toan 2 000
D6 khéng dam bao do 0,002 mm
Mb hinh phan b th&i gian A1

Phwong phép tinh My 4 c6 nghia 1a phép tinh nang luvc dwoc thwe hién bang cach st dung trung binh va

khoang quy chiéu la ham wéc lweng cho vj tri va dd phan tan.
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