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TCVN 9599:2013

L&i n6i dau
TCVN 8599:2013 hoan toan twong dwong véi ISO 21747:2006;

TCVN 9599:2013 do Ban k¥ thuat tiéu chudn quéc gia TCVN/TC 69
Ung dung céc phuong phép théng ké bién soan, Téng cuc Tiéu chuln
Do lwérng Chét lvgong d& nghj, B4 Khoa hoc va Cang nghé céng bb.
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L&i gioi thigu

Céc co quan tiéu chudn héa quéc té, khu vye va quéc gia cling nhu nganh céng nghiép da xay ding
nhidu tiéu chudn lién quan dén nang lyc/higu nang chat lwgng clia cac qua trinh. Tuy nhién, tat ca cac
tidu chudn nay d&u gid dinh riing qua trinh & trong trang thai kiém soat théng ké, véi biéu hign qua
trinh dirng va chudn. Tuy nhién, mét phan tich toan dién v& cac qua trinh san xuét cho thay réng rat
hiém khi cac qua trinh duy tri trang thai dirng, phan bé chuén. Thira nhan thyc té nay, tiéu chudn nay
dwa ra mét khudn khd cho viéc wéc lwgng nang lwc/hiéu nang chét long clia cac qua trinh cong
nghiép déi véi mdt day qua trinh tiéu chudn. Cac qua trinh tiéu chudn nay dwoc phan loai theo dd én
dinh clia mémen phan bé thir nhét va the hai, @ xem chiing khéng ddi, thay ddi cé hé théng hay ngau
nhién. Nhw vay, nang lc/hidu nang chét lugng cé thé duoc danh gia cho nhirng phan b6 dang rat
kh4c biét theo thoi gian.
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Phwong phap théng ké — Théng ké hiéu niang va nang lwe
qua trinh déi v&i cac dic trng chat lwong do dwoc

Statistical methods - Process performance and capability statistics for measured quality

characteristics

1 Pham vi ap dung

Tiéu chuan nay mé ta quy trinh xac dinh théng ké dé wéc lwgng nang lye vé chat lugng clia cac dac
treng san pham va qua trinh. Céac két qua qua trinh clia cac dac treng chat lwgng nay dwec 13p thanh
bang theo tam loai phan bd. Céng thirc tinh cho céc gi4 trj théng ké dwgc dwa ra cho moi phéan bd.

Cac théng ké nay chi lién quan dén cac dic trung chét lwgng lién tuc. Tiéu chudn nay 4p dung cho cac
qua trinh trong mgi linh virc cdng nghiép hodc kinh té.

CHU THICH: Phuong phap nay thudng dugc 4p dyng trong treérng hop sé lwgng lon két qua qua trinh ndi tiép
nhung cing c6 thé st dung cho cac loat nhé (sb lwgng két qua qua trinh nho).

2 Tailiéu vién dan
Tai liéu vién din dwéi day rat cin thiét cho viéc ap dung tiéu chudn nay. Béi véi cac tai liéu ghi ndm

céng bé thi ap dung ban dwoc néu. Déi véi cac tai liéu khéng ghi ndm cdng bé thi &p dung ban méi
nhét, bao gdm ca céc slra dbi.

TCVN ISO 9000:2005, Hé théng quan ly chét lwgng — Co s& va tlr virng

3 Thuat ngi® va djnh nghia

Tiéu chudn nay 4p dyng cac thuat nglr va dinh nghia trong TCVN ISO 9000 va cac thuat nglr, dinh
nghia dwéi day.

3.1
Dic treng chit lweng (quality characteristic)
Dic treng vén ¢6 clia san pham, qua trinh hay hé théng lién quan dén mét yéu cu.
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CHU THICH 1: Vén c6 nghfa I tén tai dwéi dang ndo d6, dac biét 1a dic trung 1au dai.

CHU THICH 2: Bac treng &n dinh cho san pham, qué trinh hay hé théng (vi du gia cia san pham, chi s& hiru san
phém) khéng phai la dc treng chét lvgng clia san phdm, qua trinh hay hé théng dé.

[TCVN ISO 9000, 3.5.2]

3.1.1 Khai niém lién quan dén dd bién dong

31141

D6 bién dong (variation)

Sy khac biét gitra cac gia tri cila mgt déc trung.

CHU THICH: B9 bién dong thueng dwoc biéu thi bing phuong sai hodc d6 lech chudn.
[TCVN 8244-2 (ISO 3534-2), 2.2.1]

31.1.2

D¢ bién dong vdn cé clia qua trinh (inherent process variation)

Do bién ddng (3.1.1.1) trong mét qua trinh khi qua trinh dugc thie hién & trang thai kidm soat théng
ké.

CHU THICH 1: Khi biéu thj theo d¢ léch chuiin thi si¥ dung chi s dwsi *w”, (vi dy g, S,, hodic s,,), d& chi ra tinh
vdn c6. Xem thém 3.1.4.1, chi thich 2.

CHU THICH 2: D¢ bién dong nay twong (rng véi “dd bién dong bén trong nhém con”.

[TCVN 8244-2 (ISO 3534-2), 2.2.2)

3113

Do bién déng toan phin ctia qua trinh (total process variation)

Do bién dong (3.1.1.1) trong mét qua trinh do cac nguyén nhan dic biét (3.1.1.4) va nguyén nhan
ngiu nhién (3.1.1.5).

CHU THICH 1: Khi biéu thj theo d¢ Iéch chuan thi st dung chi s du6i “t" (vi du o, S hodc s ), dé chi do bién
dong toan phan.

Xem thém 3.1.3.1, chu thich 3.

CHU THICH 2: B¢ bién ddng nay tvong (ng vé&i sy két hop gitra “d6 bién déng bén trong nhém con” va “d6 bién
déng gira cac nhém con”.

[TCVN 8244-2 (ISO 3534-2), 2.2.3]
3114

Nguyén nhén dac biét (special cause)
Ngudn gay bién ddng qua trinh khéng phai I bién déng vén c6 cuia qua trinh (3.1.1.2).

CHU THICH 1: ©6i khi “nguyén nhan dic biét" duoc hidu ddng nghia véi “nguyén nhan 4n dinh”. Tuy nhién, vin

8



'I_'CVN 9599:2013
¢6 su khac biét. Nguyén nhan dac biét chi c6 thé &n dinh khi né dugc xac dinh cy thé.

CHU THICH 2: Nguyén nhan d&c biét phét sinh do nhieng tinh hudng cu thé khéng phai khi nao ctng cé. Nhw vay,
trong mot qua trinh c6 nh(rng nguyén nhan dc biét, bién @9 bién dong doi khi khdng thé dy doan duoc.

[TCVN 8244-2 (ISO 3534-2), 2.2.4]

3.1.1.5

Nguyén nhan ngiu nhién (random cause)

Nguyén nhén thong thwéng (common cause)

Nguyén nhén tinh c& (chance cause)

Ngudn gay bién dong qua trinh vén cé trong mét qua trinh theo thdi gian.

CHU THICH 1: Trong mét qua trinh chi chju bién dong do nguyén nhan ngéu nhién, thi c6 thé dy doan duoc 4o
bién dong trong pham vi gi¢i han théng ké dugc thiét 1ap.

CHU THICH 2: Viéc lam gidm nhirng nguy&n nhan nay gitip cai tién qua trinh. Tuy nhién, merc d6 nhan biét, gidm
thidu va loai trlz nguyén nhan cin dugc phan tich chi phiflgi ich vé tinh kha thi k§ thuat clng nhw tinh kinh té.

[TCVN 8244-2 (ISO 3534-2), 2.2.5]

3.1.1.6

Qua trinh én djnh (stable process)

Qua trinh & trang thai kiém soat théng ké (process in a state of statistical control)
<trung binh h&ng sé> qud trinh chi chju nhirng nguyén nhan ngéu nhién (3.1.1.5).

CHU THICH 1: M@t qua trinh &n dinh thudng c6 déc tinh 1a cac mau lay tir qua trinh tai thei diém nao clng
dwoc xem 14 miu ngiu nhién don gian 1y tir cung téng thé.

CHU THICH 2: Phét bidu nay khong c6 nghia 13 o bién dong ngéu nhién I&n hay nhd, ndm trong hay ngoai quy
dinh, ma dang hon 14 c6 thé dy doan dugc o bién dong (3.1.1.1) bang cach sir dung céc k§ thuat thdng ke.

CHU THICH 3: Ning lwe qua trinh (3.1.4.1) clia mot qua trinh dn dinh thwng dwgc cdi thién bing nhirng thay
ddi co' ban lam gidm hozc loai trlr mot s& nguyén nhan ngau nhién va/hodc diéu chinh trung binh vé gia trj uu
tien.

CHU THICH 4: Trong modt s qua trinh, trung binh clia mot déc tring 6 thé cb a9 tréi ho3c do léch chudn tang
l&n, vi dy, do dyng cy bi mdn hozic ndng d¢ chét hoa tan trong dung dich gidm xubng. Xu hwéng thay ddi tang gia
tri trung binh hoic do lech chuln cla qua trinh nhu vy dugc coi la do h¢ théng chir khéng phai nguyén nhan
ngAu nhién. Khi g6, cac két qua khong phai la cac mau ngéu nhién tir cing mét tdng thé.

[TCVN 8244-2 (ISO 3534-2), 2.2.7]

3117

Chuén myc mét kidm soat (out-of-control criteria)

Tap hop cac quy tic quyét dinh déi véi viéc nhan biét sy c6 mét clia cac nguyén nhén déc biét
(3.11.4).
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CHU THICH: Cac quy tic quyét dinh c6 thé bao gém nguyén tic lién quan dén cac diém ndm ngoai gi¢i han kiém
soat, théi gian hoat ddng, xu hwéng, chu ky, tinh tudin hoan, si tap trung clia cac diém gan dwéng tam hodc gidi
han kiém so&t, sy phan tan bAt thudng clia cac diém trong gidi han kidm soét (34 phan tan 1én hosc nhd) va quan
hé gira cac gia tri bén trong nhém con.

[TCVN 8244-2 (ISO 3534-2), 2.2.8]

3.1.2 Thuét ngi¥ co ban lién quan dén hiéu ning va ning lyc ctia qua trinh

3.1.2.1
Phén bé (distribution)

<clia @3¢ treng> Thong tin v& hanh vi xac suét cha dic trueng.

CHU THICH 1: Phan b ciia d4c trung c6 thé dwoc dai dién, vi dy, bing vi tri c4c gié tri cia dic treng d6 va thé
hién dang thwéc do hoac didm dudi dang db thj diém hoc bidu db phan bé. Cac dang nay cung cép tat ca cac
théng tin trj sb v& d4c treng ngoai trir thir ty day chira dir lidu.

CHU THICH 2: Phan bé clia dac trng phy thude vao cac didu kién dang ding. Do d6, néu mubdn c6 théng tin cd ¥
nghia v& phan bé ciia dic treng thi c&n quy dinh diéu kién thu thap d ligu.

CHU THICH 3: Piku quan trong 1a cAn biét v& I&p phan bé, vi dy, chuln hay loga chudn, trieée khi d doan hay
wée lwgng nang lre, hidu n3ng qué trinh va cac chi sb hoc ty 18 khdng phi hep.

[TCVN 8244-2 (ISO 3534-2), 2.5.1]

3.1.2.2
L&p phan b (class of distributions)
Ho phén b (3.1.2.1) cu th ma mai thanh phin clia né cé cling cac tinh chét dwgc quy dinh cho ho do.

VI DY 1: Phan bé chudn hai tham sé, dang chudng ddi x(rng c6 cac tham sb trung binh va d léch chuén.
VI DU 2: Phan b Weibull ba tham sé cé cac tham sé djnh vj, dinh dang va thang do.

VI DY 3: Phan bb lién tyc mot mét.

CHU THICH: Lép phan b thuéng duge quy dinh ddy du théng qua gia trj clia c4c tham sé thich hop.

[TCVN 8244-2 (IS0 3534-2), 2.5.2]

31.23
Mb hinh phan bé (distribution model)
Phén bé (3.1.2.1) hoic I&p phéan bé (3.1.2.2) quy dinh.

VI DY 1: M hinh @i v&i phan bé clia dac trieng san phdm, dwéng kinh bu l6ng, c6 thé 4 phan b chun cé trung
binh 15 mm va db léch chuin 0,05 mm. & @4y mé hinh dugc quy dinh ddy 4.

Vi DU 2: M& hinh d8i v&i dwdng kinh bu 18ng nhu trong vi dy 1 c6 thé 1a 16p phan bé chuin ma khéng cin cb
g#ng quy dinh mot phan b cy thé. & day mé hinh nay 12 1&p phan bé chudn.

[TCVN 8244-2 (ISO 3534-2), 2.5.3]

10
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31.24

Ty 1& khéng pht hegp trén (upper fraction nonconforming)

Py

Ty 1& phan bé (3.1.2.1) clia mdt d3c trieng cao hon giéi han quy djnh trén (3.2.1.3), U.

vi DY: Trong phan bé chudn, véi trung binh, 4, va d6 léch chuan, o
s 2of2)
[+] [+
trong d6
py atyié khdng phi hop trén;
@ 13 ham phan bd clia phan bé chudn chun hoa (xem TCVN 8244-1);
U la gi&i han quy djnh trén.

CHU THICH 1: Bang (hoac ham trong bd churong trinh méy tinh théng ké) phan bé chun chuén héa cé s&n cung
cp ty 1& d4u ra ciia qua trinh dy kién vugt qua mot gia tri quan tam cy thé, nhu giéi han quy dinh (3.1.3), vé 4%
lech chudn so v&i trung binh qua trinh. Bidu nay tranh dugc vigc phai tinh toan theo ham phan bb théng ké cho
trong vi du.

CHU THICH 2: Ham sb lién quan dé&n phan b Iy thuyét. Trong thyc té, voi phan b thye nghiém, cac tham sé
dugc thay bdng wéc lvgng cla ching.

[TCVN 8244-2 (ISO 3534-2), 2.5.4]

3.1.25

Ty 1é khéng phi hgp dwéi (lower fraction nonconforming)

p, '

Ty 1& phan bé (3.1.2.1) clia mdt d%c treng thap hon giéi han quy dinh dwéi (3.2.1.4), L.

VI DY: Trong phan bé chuln, véi trung binh, z, va d§ léch chuén, o
L—
rL =<=>[—~—“ ) @
(4]

trong @6
py laty 1 khong phi hop dwdi;
@ 12 ham phan bd clia phan bé chun chuin hoa;
L 14 gi¢i han qui dinh dwéi.

CHU THICH 1: Bang (hodc ham trong b churong trinh may tinh théng ké) phan bé chudn chuan héa c6 sn cung
chp ty 18 dAu ra clia qua trinh dy kién vurgt qua mét gia tri quan tam cu thé, nhu giéi han quy dinh (3.2.1.2), vé
a6 1ach chun so v&i trung binh qua trinh. Didu nay tranh dugc viéc phai tinh toan theo ham phan b théng ke cho
trong vi dy.

CHU THICH 2: Ham sb lién quan dé&n phan b Iy thuyét. Trong thwc té, v&i phan bd thye nghiém, cac tham sé
dugc thay béng uéc lwgng clia ching.

[TCVN 8244-2 (ISO 3534-2), 2.5.5]

11
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3.1.2.6

Ty 1& khéng phu hep toan phén (total fraction nonconforming)

Pt

Téng ty 1& khéng phi hop trén (3.1.2.4) va ty 1& khéng phi hep dwéi (3.1.2.5).

VI DY: Trong phan bé chuln, v&i trung binh, 4, va d6 léch chudn, o

pf=o[ﬂ)+w[£1] (3)
g [+]
trong d6

p; 12ty 1& khéng ph hop toan phan;

@ a2 ham phan bb clia phan bb chuén chuén hoa;

L la gi¢i han qui dinh dwéi

U la gi¢i han qui dinh trén.

CHU THICH 1: Bang (ho#c ham trong bd chwrong trinh may tinh théng k&) phan bd chudn chuln héa cé sn cung
cép ty 18 ddu ra ctia qua trinh dy kién vrgt qua mot gia tri quan tam cy thé, nhi gi¢i han quy djnh (3.2.1.2), v&
a6 léch chuln so véi trung binh qua trinh. Didu nay tranh dwgc viéc phai tinh toan theo ham phan bé théng ké cho
trong vi dy.

CHU THICH 2: Ham sé lién quan dén phan bb ly thuyét. Trong thyc t&, v&i phan b thye nghiém, cac tham sb
dwgc thay béing wérc Iwgng cia ching.

[TCVN 8244-2 (ISO 3534-2), 2.5.6]

3.1.27
Khoang quy chiéu (reference interval) )
Khodng gi¢i han bdi phan vj phan bd 99,865 %, Xse ges %, V& phan vi phan bb 0,135 %, X135 %

CHU THICH 1: C6 thé bidu th khoadng nay bang (Xes sss %, Xo.135%) va A0 dai clia khodng 1 Xeo es % — Xo.135%

CHU THICH 2: Thuat nglr nay chi dwgc st dung nhie mét co s& tuy ¥ chir khong phai chuan héa @& xac dinh chi
s6 higu ning qua trinh (3.1.3.2) va chi sé nang lwe qua trinh (3.1.4.2).

CHU THICH 3: Déi véi phan bé (3.1.2.1) chun, 46 dai clia khodng quy chiéu c6 thé bidu thj theo sau d¢ léch
chudn, 6o hodic 65, khi wéc lrgng tir mau.

CHU THICH 4: Béi v6i phan bd khéng chuén, 36 dai clia khodng quy chiéu c6 thé wéc Ivgng bing cac bang tinh
x&c suét thich hop (vi dy loga chudn) ho3c tir 6 nhon miu va d6 bét déi xrng mAu st dung cac phwrong phap
néu trong ISO/TR 12783.

CHU THICH 5: Phan vj hay ty 1& chi thj viéc chia phan bé thanh cac don vj hosic phdn bing nhau, vi du phan vi
phén tram. Phan vj dwgc dinh nghta trong TCVN 8244-1 (ISO 3534-1).

[TCVN 8244-2 (ISO 3534-2), 2.5.7]

3.1.2.8
Khoang quy chiéu dwéi (lower reference interval)

12
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Khoang gi¢i han bdi phan vi phan bd 50 %, Xso, va phan vi phan bb 0,135 %, Xo 135 %
CHU THICH 1: C6 thé biéu thj khodng nay b&ng (Xso %, X135 %) va d0 dai khodng 1a Xso s — Xo.1as %.

CHU THICH 2: Thuat ng nay chi dwgc sir dung nhw mét co s& tuy v chir khdng phai chudn héa @é xac dinh chi
sb hiéu ning dwéi clia qua trinh (3.1.3.3) va chi sb ning lwe dwéi clia qua trinh (3.1.4.3).

CHU THICH 3: Déi v&i phan bd (3.1.2.1) chuln, do dai cla khoang quy chiéu dudi co thé bidu thj theo do léch
chudn 1a 3chosic wéc Iwgng 35 va Xso+ bidu thj ca trung binh va trung vi.

CHU THICH 4: Béi v&i phan bb khong chudn, phan vi phan bd 50 %, Xso %, goi la trung vi, con phan vj phan bb
0,135 %, X 135 % ¢O thé duoc wdc lvgng nhér cac bang tinh xac suét thich hep (vi dy léga chudn) hoc tir 6 nhon
mAu va d bat déi xtrng mau st dyung céc phuong phap néu trong ISO/TR 12783.

[TCVN 8244-2 (ISO 3534-2), 2.5.8]

3.1.29

Khoang quy chiéu trén (upper reference interval)

Khoang gioi han b&i phan vi phan bé 99,865 %, Xas ges %, Va phan vi phan b 50 %, Xso 4
CHU THICH 1:  C6 thé biéu thj khoang nay bang (Xeses % Xeosw) Va d0 dai khodng 12 Xoe ges % — Xeo %-

CHU THICH 2: Thuat ngr nay chi dugc sir dyng nhu mdt co s& tuy y chir khdng phai chuéin héa dé xac dinh chi
sé hidu nang trén cuia qua trinh (3.1.3.4) va chi sb nang lyc trén cua qua trinh (3.1.4.4).

CHU THICH 3: Déi voi phan bb (3.1.2.1) chudn, d0 dai clia khodng quy chiéu dudi co thé biéu thj theo d9 léch
chu?n 12 3¢ hoc wdc lwgng 35 va X biéu thj ca trung binh va trung vi.

CHU THICH 4: Déi vé&i phan bb khéng chudn, phan vi phan bb 50 %, Xeo %, goi Ia trung vi, cdn phan vi phan bd
99,865 %, Xeasss % cO thé dugc woc lugng nher cac bang tinh xac sudt thich hop (vi du 16ga chuén) hodc tir 46
nhon mau va dd bat dbi xirng mAu s dyng cac phrrong phap néu trong ISO/TR 12783,

[TCVN 8244-2 (ISO 3534-2), 2.5.9]
3.1.3 Hiéu ndng qua trinh - Dir li¢u do

3.1.31

Hiéu ning qua trinh (process performance)

Thwéc do théng ké két qua clia mot dic trung tir mét qua trinh cb thé chwa dwgc chivng td 1a trong
trang thai kiém soat théng keé.

CHU THICH 1: Két qua 12 mot phén bé (3.1.2.1) cin xac dinh vé I&p va cac tham sb kém theo clia né.

CHU THICH 2: C&n cha ¥ khi st dung thwéc do nay vi né c6 thé chira thanh phan bién dong do cac nguyén
nhin dic biét (3.1.1.4), ma gia trj khong dy doan trwedc dugc.

CHU THICH 3: Déi v&i phan bé chuin mo ta theo a6 léch chulin, S, chi danh gia ttr mot mau co c& mau N, thi 49
léch chuén dwgc biéu thj béng:

13



TCVN 9599:2013

1 —_
= |— - 4
S Z(Xf Xt)z (4)
- 1
trong d6, X = ;ZXI (5)

Ky hiéu S, tinh dén @0 bién ddng do c4c nguyén nhan ngiu nhién (théng thwwéng) (3.1.1.5) cling véi cac nguyén
nhan dic biét c6 thé c6. & day S, duoc ding thay cho o, vi d6 léch chudn 1 thudc do mo ta théng ké. C& méu N
c6 thé hinh thanh ti m nhém con, mdi nhém cé ¢& n.

CHU THICH 4: Béi v&i phan bd chudn, c6 thé danh gia hiéu n&ng qua trinh tir biéu thire:
hiéu n&ng qué trinh = X, £ (z ;)
va, “z* phy thudc vao yéu chu hiéu nang tinh theo phan triéu cy thé. Thwdng *z* Iy gia tri 3, 4 hosc 5. Néu hiéu

nang qué trinh tring véi cac yéu cAu qui dinh thi gia trj z bing 3 chi ra kha nang 2 700 phan triéu ndm ngoai quy
dinh. Tuong tu, z béing 4 chi ra kha nang 64 phin triéu va z bing 5 chi ra 0,6 phan triéu ndm ngoai quy dinh.

CHU THICH 5: Déi voi phan bb khong chuin, cé thé danh gia hiéu ning qué trinh baing cach str dyng, vi dy, céc
bang tinh xac suét thich hop hodc tir cac tham sb cla phan bd phit hop véi di liéu, Biéu thire dbi véi higu niing
qua trinh co dang:

hiéu n&ng qua trinh = }1 t:

Ky higu *a gibng véi thye té ban vé tiéu chulin @& thé hién dung sai quy dinh vé& gia trj danh nghta hoc u tién

abi véri mot dc treng khi gia tri wu tién khéng cach déu gi¢i han & hai phia. Ky hiéu tvong dweeng cho tredng hop
gi&i han abi xtrng vé hai phia so vé&i gia trj wu tién 14 +. Cach ky hiéu ndy cho phép so sanh tryc tiép chidu higu
nang clia dac treng véi cac yéu chu quy dinh vé vij trf ciing nhw d6 phan tan cla no.

[TCVN 8244-2 (ISO 3534-2), 2.6.1]

3.1.3.2
Chi sé hiéu ning qua trinh (process performance index)

Pp

Chi sé m6 ta hiéu nang qua trinh (3.1.3.1) theo dung sai quy dinh.

CHU THICH 1: Chi s4 hiéu naing qué trinh thwrdng dwoc bidu thj bang gia tri ciia dung sai quy dinh chia cho 6 do
chiéu dai clia khoang quy chibu (3.1.2.7), 1&:
U-L

k= (6)
XBQ,EBS % XO,135%

CHU THICH 2: Béi v&i phan bd (3.1.2.1) chuén, 46 dai khoang quy chiéu biing 65, (xem 3.1.3.1, chi thich 3).

CHU THICH 3: Déi véi phan bb khéng chudn, c6 thé wéc lvgng 66 dai khodng quy chiéu, vi dy, bing cach st
dung phwong phap mé ta trong ISO/TR 12783.

[TCVN 8244-2 (ISO 3534-2), 2.6.2]
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3.1.33

Chi sé hiéu nang dwéi ctia qua trinh (lower process performance index)

PpkL

Chi sé mé ta hiéu néing qua trinh (3.1.3.1) theo gi®i han quy djnh dwéi (3.2.1.4), L

CHU THICH 1: Chi sé hiéu nang dwéi clia qua trinh thureng dugc bidu thj biing hiéu sb gitra phan vi phan bd
50%, Xso%. va gi&l han quy djnh dwéi (3.2.1.4) chia cho dd do d¢ dai clia khoang quy chiéu dwéi (3.1.2.8), Ia:

By Xson - L
ki, =
Xso% — Xo,135%

(7)

CHU THICH 2: Déi véi phan bd (3.1.2.1) chudn dbi xirng, dd dai clia khoang quy chiéu dwéi bing 35, (xem
3.1.3.1, chu thich 3) va Xgo« thé hién ca trung binh va trung vi.

CHU THICH 3: Béi v&i phan bb khong chudn, cé thé wéc luong d6 dai clia khodng quy chiéu dwéi bling cach st
dung phwong phap mo ta trong ISO/TR 12783 con Xsow thé hién trung vi.

[TCVN 8244-2 (ISO 3534-2), 2.6.3]

3.1.34

Chi sé higu ndng trén ctia qua trinh (upper process performance index)

Poku

Chi sé mb ta hiéu ndng qua trinh (3.1.3.1) theo giéi han quy djnh trén (3.2.1.3), U.

CHU THICH 1: Chi sé hiéu nang trén clia qua trinh thwérng dwec bidu thj béing hiéu sé gitra gi¢i han quy dinh trén
va phan vi phan b 50%, Xso«, chia cho A do A dai cia khodng quy chiéu trén (3.1.2.9), |a:

U= Xso%
Py =———— (8)
99,865 % - Xso%

CHU THICH 2: Pi v&i phan b (3.1.2.1) chudn dbi xrng, 46 dai clia khodng quy chiéu trén bing 35, (xem
3.1.3.1, chu thich 3) va Xso % thé hién ca trung binh va trung vi.

CHU THICH 3: i v6i phan b khdng chudn, c6 thé wéc lugng do dai cla khodng quy chiéu trén béng cach sl
dung phwong phap md ta trong ISO/TR 12783 cdn Xso « thé hién trung vi.

[TCVN 8244-2 (ISO 3534-2), 2.6.4]

3.1.3.5

Chi s8 hidu ning téi thidu cla qua trinh (minimum process performance index)

Ppk

Gia trj nhd hon cla chi sé higu ning trén cta qua trinh (3.1.3.4) va chi sb higu ning dwéi chia qua
trinh (3.1.3.3).

[TCVN 8244-2 (1SO 3534-2), 2.6.5]

15



TCVN 9599:2013

3.1.4 Nang lwe qua trinh - Dir liéu do

3.1.41

Néng lwe qua trinh (process capability)

Uéc lugng théng ké két qua clia mdt ddc trung tir qua trinh d& dugc chirng td & trong trang thai kiém
so4t théng ké va mo ta v& kha ning cta qua trinh trong viéc nhan biét mdt d3c trwng dap (ng cac yéu
cAu déi voi dic trung do.

CHU THICH 1: Két qua 1a mot phan bé (3.1.2.1) cn xac dinh vé 16p va cac tham sd danh gia cla né.

CHU THICH 2: Déi v&i phan bb chuén, cé thé wéc lwgng @6 léch chudn tng thé cla qua trinh, o, bang cach st
dung cong thirc tinh §, (xem 3.1.3.1, chii thich 3).

Hodc, trong nhirng treéng hop nhét dinh, d6 léch chudn, S, chi thé hién d¢ bién dong bén trong nhém con, cé thé
thay cho 8, nhu mét ham wéc lwgng.

[«
n
4]
£
[¢)
|
T
f
€
-
3
-

trong 46
R 1a a9 rong trung binh tinh tir tap he'p gbm m @6 réng nhom con;
S, 14 a6 lech chuin mau quan tréc clia nhém con thir i;
m 14 s6 nhém con cé cling c& méu n;
d,, s 1a cac héing sb dira trén c& nhém con, n (xem 1SO 8258).

Gi4 tr clia cAc wac lrgng S, va S, hol tu d6i véi mot qua trinh trong trang thai kiém soat théng ké. Do vay, viéc so
sanh hai gia trj nay dwa ra chi s v& 46 &n dinh clia qua trinh. D] v6i qua trinh mét kidm soat v& trung binh khéng
ddi, hoc, d6i v&i qua trinh ma trung binh chiu thay ddi hé théng (xem 3.1.1.6, chu thich 4), gia trj clia S, ¢6 kha
nang wéc lueong thip dang ké o lech chudn qua trinh.

Do d6, S, c&n dugc sir dung véi sy chu y dic biét. Doi khi, wéc lwgng S; dwge wu tign hon S, vi nd c6 céc tinh
chét théng ké dé tim hon (vi du d& dang tinh toan gi¢i han tin cay).

CHU THICH 3: ©6i v&i phan bé chuln, cé thé danh gia naing Iirc qua trinh tir bidu thire:

ning Irc qua trinh = ;i (z8) (10)
trong d6
X=2TX, (1)
m

Z. 4 trung binh quan tréc duec cla nhém con thir i. Luu ¥ 14 X cho két qua gibng nhu };(xem 3.1.3.1, chil
thich 3).

Viéc chon gi trj “z" phy thudc vao tiéu chun néng Ic tinh theo phén triéu cy thd dugc s dung:. 2" thudng lay
gia trj 3, 4 hodc 5. Néu nang lwc qué trinh d4p (rng cé&c yéu cau quy dinh thi gia trj z bing 3 chi ra kha nang 2 700
phan triéu n&m ngoai quy dinh. Twong tw, z biing 4 chi ra kha nang 64 phan triéu, con "z" bing 5 chi ra kha néng
0,6 phn triéu ndm ngoai quy dinh.

CHU THICH 4: Béi v&i phan bd khéng chudn, cé thé danh gia ning lic qué trinh biing cach sir dyng, vi dy, cac
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bang tinh xac suét thich hop hodic tir cac tham sb clia phan b phu hop v&i dir ligu. Bidu thire ddi véi nang Iyc
qua trinh cé dang khong déi xirng:

nang lycquatinh= X *

Ky hiéu % 1a cach thd hién chudn trong thyc hanh @& biéu thj dung sai quy dinh vé gi4 trj danh nghfa hozc wu
tién aéi véi mot ddc trweng khi gi trj wru tién khong cach déu gidi han & hai phia. Ky hiéu twong dwong cho tredng
hop gi¢i han d8i xirng v& hai phia so véi gié trj wu tién 12 +. Cach ky hi¢u nay cho phép so sanh tryc tiép chidu
hiéu nang clia d3c trng véi cac yéu cu quy dinh v vj tri cling nhu 89 phan tan clia né.

CHU THICH 5: Khi sir dyng S, =di , ¢in phdi hidu réing wéc lvgng nay:
2

- tr& nén kém higu qua d&n khi c& nhém con tang;
- rAtnhay véi phan bé clia c4c c4 thé;
— lam cho viéc woc lugng gidi han tin cdy kho kKhan hon.

[TCVN 8244-2 (ISO 3534-2), 2.7.1)

3.1.4.2

Chi sé niing lyc qua trinh (process capability index)

Cp

Chi sé md ta niding lyc qua trinh (3.1.4.1) theo dung sai quy dinh

CHU THICH 1: Chl sé ning lic qué trinh thudmg dwgc bidu thi bang gia trj dung sai quy dinh chia cho 4 dai
khoang quy chiéu (3.1.2.7) déi v6i qua trinh trong trang thai kidm soét théng ke (3.1.1.6), 1a:

e U-L

= (12)
XWME!% _— Xﬂ,'”“

CHU THICH 2: Déi véi phan b (3.1.2.1) chuln, khodng quy chiéu bing 65 (xem cac chu thich & 3.1.4.1).

CHU THICH 3: Déi v&i phan bd khong chulin, co thé uéc lwgng khodng quy chiéu bang cach st dung phuong
phap néu trong ISO/TR 12783.

[TCVN 8244-2 (ISO 3534-2), 2.7.2)

3143

Chi sb ning lyc dwéi clia qua trinh (lower process capability index)

Coe

Chi s& mb ta ning lywc qua trinh (3.1.4.1) theo gi&i han quy djnh dwéi (3.2.1.4), L.

CHU THICH 1: Chi sé n&ng lyc dudi cla qua trinh thuéng duge bidu thi bdng hi¢u giCra phan vi phan b 50 %,
Xeo %, VA gi6i han quy dinh dudi chia cho d¢ do d¢ dai khoang quy chibu dwéi (3.1.2.8) dbi véi qua trinh trong
trang théi kidm soéat théng ké (3.1.1.6), 1a:
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X -L
Cokt. = S0% (13)

Xgge, — X0,135%
CHU THICH 2: Déi véi phan b (3.1.2.1) chulin, khodng quy chiéu duéi bing 35 (xem c4c cht thich & 3.1.4.1) va
Xso % thé hién ca trung binh va trung vi.

CHU THICH 3: D&i véi phan bé khong chudn, cé thd uéc lweng khodng quy chiéu dudi béing cach st dung
phuong phéap néu trong ISO/TR 12783 con Xso % thé hién trung vi.

[TCVN 8244-2 (ISO 3534-2), 2.7.3]

3.1.44

Chi sé nang Iwc trén ctia qua trinh (upper process capability index)

CpkU

Chi s6 mo ta ning lwc qua trinh (3.1.4.1) theo gi&i han quy dinh trén (3.2.1.3), U.

CHU THICH 1: Chi s6 nang iwc trén cia qua irinh thuong dugc bigu ihj bang hiéu gitra givi han Guy dinh rén va
phan vi phan b 50 %, Xso %, chia cho d6 dai khoang quy chiéu trén (3.1.2.9) ddi v6i qua trinh trong trang théi
kidm soat théng ké (3.1.1.6), 1a: '

U-x
Copy =—— 28— (14)

pkU
Xooe65% ~Ns0%

CHU THICH 2: Di v&i phan bé (3.1.2.1) chun, khodng quy chiéu trén bang 3S (xem céc cha thich & 3.1.4.1) va
Xso% thé hién ca trung binh va trung vi.

CHU THICH 3: P&i v6i phan bd khong chudn, co thé wéc legng khodng quy chiéu trén bang cach sl dung
phuong phap néu trong ISO/TR 12783 con Xso % thé hién trung vi. :

[TCVN 8244-2 (ISO 3534-2), 2.7.4]

3.1.4.5

Chi sé nang lwc téi thidu clia qua trinh (minimum process capability index)

Cpk

Gia trj nhé hon ciia chi sé néng lwe dwéi clia qua trinh (3.1.4.3) va chi sé ndng lyc trén cla qua
trinh (3.1.4.4).

[TCVN 8244-2 (ISO 3534-2), 2.7.5]

3.2 Quy djnh, gia trj va két qua thir
3.2.1 Khai niém lién quan dén quy djnh

3.2141
Quy djnh (specification)
Tai liéu trinh bay céc yéu ciu.
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[TCVN ISO 9000:2005, 3.7.3]

CHU THICH 1: Tai liu c6 thé 1a phuong tién bat ky chira thong tin, vi dy, ban gidy, dia may tinh ho3ic mau chi.

CHU THICH 2: Thuat ngtr nay thwrang cin thém cac tinh ngr. Vi dy nhw quy dinh clia san phdm va quy dinh

cho qua trinh, quy dinh th nghiém va quy dinh hiéu nang.

CHU THICH 3: Trong ly m&u chip nhan, mot 16 co thé duge chp nhan néu né dap rng cac chudn myc chap

nhan 18, nhwng mot s6 ¢4 thé riéng 1& trong mAu ho#c 16 ¢o thd khéng dap ng quy dinh cia ca thé.

CHU THICH 4: Trong chirng myc cé thé, yéu ciu cin dwgc thé hién bing sé, theo don vj thich hop, cling véi gidi
han cda chiing. Khi khong thyc hién duwgc, cin co dinh nghia thiét 1ap chuin myre cin ap dyng cho vigc kiém tra
va dwa ra quyét dinh. Cac chudn myc c6 thé, vi dy, dwéi dang mau chudn, mau chi hoc anh. Viéc nay cé thé
minh hoa c4i gi dwgc wu tién, téi thidu chdp nhan dugc hay khang chdp nhan dugc ho#c loai va/hoic mirc df

khang phil hgp khéng chép nhan duwoc.

3.21.2
Gi&i han quy djnh (specification limit)
Gia trj gi&i han quy dinh cho mét d3c trung.

[TCVN 8244-2 (ISO 3534-2), 3.1.3]

3.21.3

Gi&i han quy djnh trén (upper specification limit)

U

Gi&i han quy djnh (3.2.1.2) xac dinh gia trj gi¢i han trén.

[TCVN 8244-2 (ISO 3534-2), 3.1.4]

3.214

Gi@i han quy dinh dwé&i (lower specification limit)

L

Gi¢i han quy djnh (3.2.1.2) xac dinh gia trj gi¢i han dwoi.

[TCVN 8244-2 (ISO 3534-2), 3.1.5]

3.21.5
Dung sai quy dinh (specified tolerance)

Chénh l&ch gira giéi han quy djnh trén (3.2.1.3) va gi¢i han quy djnh dwéi (3.2.1.4).

[TCVN 8244-2 (ISO 3534-2), 3.1.6]

4 Ky hiéu va thuat ngi viét tat
Céc ky hiéu va thuat ngir viét tét st dung trong tiéu chun nay dwoc ligt ké dwéi day.

a bién thién bd sung
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e chi sé nang lyc qua trinh

Cox chi s6 nang lwc téi thidu clia qua trinh

Coxe chi s6 nang Iyc dwdi clia qué trinh

Coxv chi s6 nang lyc trén clia qua trinh

Ca héng sé dira trén c& nhém con n (xem 1SO 8258)
A @0 phan tan cla qua trinh (xem Diéu 7)

d> héng s dya trén c& nhém con n (xem 1SO 8258)
m s6 nhém con ¢é cling ¢& n

u vi tri clia qua trinh (xem Diéu 7)

L gi¢i han quy dinh dwéi

N c& mau

P ty 1& khéng phi hop dwéi

P ty 1& khéng phi hop toan phan

Py ty 1& khéng phit hop trén

P, chi sb hiéu ndng qué trinh

Py ¢hi 6 hiéu ning téi thiéu ctia qua trinh

) chi sb higéu ning dwéi clia qua trinh

) 2y chi b hiéu nang trén ctia qua trinh

s d6 léch chuén, gia trj thira nhan

o @6 léch chuén, tdng thé

S @ léch chuén, théng ké miu

S, @6 léch chudn miu quan tric ctia nhém con thir i
S, o léch chuén, véi chi sé dwéi "t" chi thj tinh toan phin (xem 3.1.1.3)
S d6 léch chuén, véi chi sé dwéi "w" chi thj tinh vén cé (xem 3.1.1.2)
SPC kiém soat qua trinh théng ké

U gidi han quy dinh trén

X, diém du6i

Xy diém trén
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Koo, phan vj phan bé 50 %
Za phan vi « ctia phan bd chuln chuln héa tir - dén «
@ ham phan bé cta phan bé chuin chuan hoa

5 Phan tich qua trinh

Muc dich ctia phan tich qua trinh 1a dé& cé dwoc hidu biét co ban vé qua trinh. Hidu biét nay cn thiét
cho viéc kiém soat qua trinh mét cach hiéu qua va hiéu lyc sao cho cac san phdm do qua trinh tao ra
dap (ng yéu ciu chat lwgng. Gia dinh chung clia tiéu chuén nay la phan tich qua trinh dwoc thyc hign
va cac cai tién qua trinh sau d6 dwgc thue thi.

Cac gia tri clia déc trung dwgc xem xét thuwdng duge xac dinh trén co s& cac mau Iy tir dong chdy qua
trinh. C& mAu va tin suét cin dugc chon tly theo loai hinh qua trinh va loai hinh san phadm sao cho tt
A cac thay dbi quan trong déu duwoc phat hién kip thdi. M3u cén dai dién cho dic trieng dang xét.

Bidu hién cla dac trwng dang xét néi chung cé thé dwgc mé ta theo phan b, vi tri, d phan tan va cac
tham sé hinh dang c6 ham phu thudc vao thoi gian. Cac mé hinh khéac nhau clia céc phan bd dau ra
cac tham sé c6 ham phuy thudc thoi gian dwoc d& cap & Diéu 6 va 7. D& chirng minh xem mé hinh
phan bd phy thudc thoi gian cé phil hep hay khéng, cac phwong phap théng ké [vi dy wéc lwgng tham
s6, phan tich phwong sai (ANOVA)] bao gdm céc cong cy db thj (vi du dd thj xac suét, bidu dd kiém
soat) dwoc sl dyung.

6 M5 hinh phin bd phy thudc thoi gian

Phan bd tirc thoi md ta bidu hién cla d3c trung dugc nghién clru trong mdt khodng théi gian ngén.
Théng thudng, day la khodng thoi gian d& mau (vi dy nhém con) 6 thé duwoc lay tir qua trinh. Theo
dai lién tuc qua trinh trong khoang thoi gian dai hon phan bd két qua dwoc goi la phan bd qua trinh
dAu ra va dwoc md ta bang mé hinh phan bé phy thudc thdi gian twong (rng phan anh:

— phan bb tirc thoi clia d3c treng dang xét, va

— nhirng thay déi vj tri, sy phan tan va théng sb hinh dang trong khodng thoi gian theo ddi qua trinh.

Trén thye té, phan bd két qua co thé dwoc thé hién baing toan bd tap dir liéu, vi dy khi &p dung SPC,
bang t4t c& cac nhom con thu dwec trong khodng thdi gian theo doi qua trinh.

Mb hinh phan bé phu thudc thdi gian cé thé dwge phan thanh bén nhom tiy theo vi tri va cdc momen
phan tan 1a khéng d8i hay thay déi. -

a) Qua trinh cé vj tri va d§ phan tan khong ddi thudéc md hinh phan bd phuy thudc thei gian A. Chi
trong trudng hop nay, tAt ca cac phan bb tirc thoi déu biing nhau va béng phan bé két qua.

b) Néu d% phan tan clia qua trinh thay ddi theo thoi gian, con vj tri gitr nguyén khéng ddi, thi qua trinh
dwoc goi la thudc mé hinh phan bé phy thudc thoi gian B.
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c) Néu dé phan tan khang ddi nhung vi tri thay dbi, ta c6 md hinh phan bé phy thudc thoi gian C.
d) Néu khéng, ta c6 mé hinh phan b phy thugc thoi gian D.

Péi véi cac mémen thay ddi, mé hinh c6 thé dwoc phan loai thém tuy theo sir thay ddi la ngdu nhién,
hé théng ho3c ca hai.

Bang 1 téng hop cac dic tinh co ban clia tirng md hinh phan b6 phu thugc théi gian; trinh bay bang db
thj cac mé hinh dwoc cho trén Hinh 1 @én Hinh 8. Cac Iép con mé hinh phan bé phu thuéc thdi gian A
va C dwoc dua ra do thm quan trong thyc té clia chiing. Chuing khéc biét vé hinh dang phén b két
qua va nguyén nhan lam cho qua trinh khéng ndm trong tinh trang kiém soat.

Bang 1 - Dic tinh co ban clia mé hinh phén bé phy thudc th&i gian

M4 hinh phan bé phy thudc thei gian ©
Péc trwng

A1 A2 B C1 Cc2 C3 Cc4 D
Vitria c c c r r s sr sr
Do phantan® c c sr c c c c sr
Phan bb tirc nd 1m nd nd nd as as as
thei °
Phan b két nd im 1m nd m as as as
qua®
Xem Hinh 1 2 3 4 5 6 7 8

# Vi trif@6 phan tan:
"e" = tham sé gitr nguyén khéng ddi;
"r* = tham sé chi thay @i ngéu nhién;
"s" = tham sé chi thay déi hé théng;
"sr" = tham sé thay dbi hé théng va ngau nhién.

® Phan bé tirc theri/két qua:
"nd" = phan bé chudn;
"{m" = khong phan bb chuln, chi mét mét;
"as" = hinh dang bét ky.

© Viéc chon mé hinh I3 két qua clia phan tich qué trinh.

Péi v&i tirng mé hinh phan bd phu thudc thoi gian, nhidu phan b tirc thoi dwec thé hién nhu ham sé
thdi gian; phan bb két qua lién quan cling dugc thé hién. Cac phan bb nay khong dugc vé theo thang do.
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Mb hinh phan bd phuy thugc thoi gian A1 (xem Hinh 1) c6 cac déc trung sau (vi du @9 dai do duoc cla
c4 thé tir qua trinh trong trang thai kiém soat théng ké):

— vjtri khdng dbi;

do phan tan: khéng dbi;

phan b trc thoi:  phan b chuén;

|

— phan b két qua: phan bd chuén.

Qua trinh nay trong trang thai kiém soét théng ké.

CHU DAN

X gia trj dac trung x
Y thoigian

? Phan bb két qua.

Hinh 1 — D3 thj thd hién mé hinh phan bé phu thugc thoi gian A1
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M6 hinh phan b phu thudc thai gian A2 (xem Hinh 2) c6 cac d3c trwng sau (vi du @6 nham b& mat cla
¢4 thé nhw mdt vi du cho d&c trwng giéi han vat Iy):

— vt khéng ddi;

.40 phan tan: khéng dbi;

I

phan b tirc thoi:  khéng phan bé chuén, mét mét;

phan bd két qua:  khoéng phan bé chudn, mdt mét.

Qui trinh nay trong trang thai kiém soat théng keé.

Y
>

CHU DAN

X giéa trj d4c treng x
Y theigian

2 Phan bd két qua.

Hinh 2 — D3 thj th& hién mé hinh phan bé phy thudc thei gian A2
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Mé hinh phan bé phy thudc thei gian B (xem Hinh 3) c6 cac déc trung sau (86 mai mén khac nhau cla
cac tryc trén mét may tw ddng nhidu truc cé tam bang nhau):

- vjtri khdng ddi;

1

dd phan tan: bién dong hé théng hoédc ngéu nhién;

phan bb tre thoi: phan bé chun;

- phan bd két qua: khéng phan bd chuan, mot mét.

v
>

CHU DAN

X gia trj dac treng x
Y th&igian

® Phan b6 két qua.

Hinh 3 — D3 thj thd hién md hinh phan bé phy thudc th&i gian B
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M6 hinh phan b phu thudc thei gian C1 (xem Hinh 4) ¢6 cac dac trung sau (vi du c6 dd g4 kep chat
c6 tdm khac nhau):

vij tri ngAu nhién (phan bb chuén);

.d% phéan tan: khéng dbi;

|

phan b trc thoi:  phan bd chuén;

phan b két qua: phan bé chuén.

CHU DAN:

X gia trj ddc treng x
Y thdigian

2 Phan b két qua.

Hinh 4 — D thj th& hién mé hinh phan bé phy thudc th&i gian C1
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Mb hinh phan bd phy thudc thei gian C2 (xem Hinh 5) cé cac déc trung sau (vi du cong cy cé djnh):

— vjtri ngAu nhién (khong phan bé chuin, mdt mét);
- db phan tan: khéng ddi;

— phan b tire thoi: phan bé chuén;

— phan bb két qua: khdng phan bé chuin, mot mét.

/ ,./

\/
AN

CHU DAN:

X gia tr d&c treng x
Y thoigian

* Phan bb két qua.

Hinh 5 — D thj thd hign mé hinh phan bd phy thugc thoi gian C2
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Mb hinh phan bé phu thuéc théi gian C3 (xem Hinh 6) cé cac déc tring sau:

— vijtri dinh hwéng theo chirc nang (vi du: xu hwéng, géy ra do mai mon, va chu ky);

d6 phan tan: khéng ddi;

‘phan bé tirc théi:  dang bét ky;

- phan bb kétqua:  dang bét ky.

CHU DAN:

X gié trj d3c trung x
Y theigian

2 Phan b két qua.

Hinh 6 — D thj thd hién mé hinh phan bé phu thudc th&i gian C3
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Mb hinh phan bé phuy thudc thdi gian C4 (xem Hinh 7) c6 cac dac trung sau:

— vitri

dd phan tan:

thay ddi hé théng va ngiu nhién (vi du: thay ddi clia céc 16);

khéng dbi;

phan bd tirc thdi:  dang bét ky;

phan bb két qud:  dang bat ky.

CHU DAN:

X gia tri d&c treng x

Y thoigian

® Phan bb két qua.

Hinh 7 - D& thj thé hién mé hinh phan bé phy thugc thoi gian C4
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Mb hinh phan bé phy thudc thi gian D (xem Hinh 8) ¢ cac d3c trung sau (vi du qua trinh da ludng):
— vitri thay @&i hé théng va nglu nhién;

@6 phan tan: thay d@éi hé théng va ngéu nhién;

phan bd tirc théi:  dang bt ky;

phan bd két qua:  dang bét ky.

CHU DAN:

X gia tri d&c trung x
Y thdigian

* Phan bé két qua.

Hinh 8 — D& thj thé hién mé hinh phan b phy thudc th&i gian D

7 Chi sb ning lyc va hidu ning qua trinh

7.1 Phwong phap xac djnh chi sé ning lwc va higu ndng qua trinh — Tdng quan

Nhw d& cap chi tiét trong cac didu trén, co s& cho viéc xac dinh théng ké nang Iy va hiéu ning qua
trinh 1a phan bé c4c gia trj dac treng clia d3c trung san phdm.

Viéc tinh todn céac chi s& hiéu nang ciing nhw chi s nang lwc duoc dwa trén vj tri va dé phan tan cta
c4c gia trj dic treng v& dung sai. C6 bén phurong phép cho tinh toan nay (xem Bang 2).
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Bang 2 - Phwong phap xac dinh chi sb hi¢u ning va nang Iyc

Phwong phap ®

Tinh toan...

M1,4 ...v6i ham wée lvgng cho vi tri y
Phwong phap hinh hoc tdng quat va d6 phan tan 4
M2, 44 ...vOi ham wéc lwgng cho vj tri g,
Cho phép dwa vao dd bién dong bd sung dd phan tan 4 va cac bién thién bd sung e
M3,40 ...V@i ham wéce lwgng cho vij tri g,
Phuwong phap thay thé cho phép dwa vao dd bién d6 phan tan A va céc bién thién bd sung e

ddng bd sung

M4

...v@i ham wéc lwgng cho ty 1€ vwrgt qua trén va

Phwong phap tiép can ty 1& vuot qua dudi

® Chi sb dwéil G& cap dén céng thirc tinh ham wée lwgng cho vj tri u [Cong thirc (25) dén (29)).
Chi sb dwéi d @& cap dén coéng thirc tinh ham wéc legng cho d phan tan 4 [Céng thirc (30) dén (35)].
Chi sb dwéi a @& cap dén cong thirc tinh ham wéc lwgng cho dé bién dong bd sung p,es [CoNg thive (40) dén (41)).

7.2 Phwong phap hinh hoc téng quat (M1,,)

XL

CHU DAN:

® Dung sai quy dinh U~ L.

Hinh 9 - Trinh bay biing db thj phwong phép hinh hoc tdng quat M1
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Trén Hinh 9, u chi vj tri clia qua trinh va 4 chi @b phan tan clia qué trinh. Binh nghfa chinh xac clia
chting, tly thudc vao phuong phap, sé dwgc dua ra sau. Do phan tan dwoc gidi han boi diém dwéi X,
va diém trén X,. Tir @6, ta c6

4 =p-X (15)
va
Ay =Xy-p (16)

Chi s hiéu nang qua trinh dwgc x4c dinh bdi ty s o dai clia tham sé hinh hoc clia phan b véi dung

sai qui dinh:

Chi sb hiéu nang qua trinh P, = - (17)

Chi s6 hiéu nang dwéi cllaquatinh B, = #;L (18)

Chi sé hiéu ndng trén clia quatrinh Py, = l’;'*” (19)
u

Chi sb hiéu nang téi thiéu clia qua trinh P, =min (P, Puy) (20)

Néu qua trinh dwgc chirng minh 13 & trang thai kiém soét théng ké thi c6 thé 4n dinh chi sb nang lyc.
Céng thirc twong ty nhw @i véi chi sé hiéu nang twong tng:

_U-L

Chi sé nang lyc Co=—% (21)
. : u-L
Chi sé ning lyc dwdi Cou =5 (22)
L
. . U-u
Chi sb nang lyc trén Cow = . (23)
u
Chi sb nang lyc téi thidu Cpe =Min (Cpiz» Corwr) (24)

Cé cac ham wéc lwgng khac nhau @i véi vi tri 12 va d§ phan tan A clia mét tap dC ligu cho trwde.

QUAN TRONG — Cin nhin manh ring viéc so sanh djnh lwgng cic chi s higu ning va ning
Iwe tinh dwoc theo cac phwong phap khac nhau 12 khéng kha thi.

Vj tri clia qua trinh, g, c6 thé dugc wéc Igng véi mét trong cac ham wéc Igng sau day, P

>x) (25)

1=1 j=¥=1
n
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trong dé

x; la cac gia tri riéng ré; va

nla sb gia tri.

x(ﬂ] inlé

2
1=2 [t

pg=x= 1 théng ké thir tw x,
f{x[%] + x[%”]]; n chan

=3 #= X son

I=4  j=X=—)7%

b
m

trong dé

X, latrung binh clia nhém con thir i; va

m la s nhém con ¢& n.

trong dé

X, latrung vi ciia nhém con th i; va

m 1a sb nhém con c& n.

TCVN 9599:2013

(26)

(27)

(28)

(29)

D9 phan tan clia qua trinh, 4, ¢6 thé dwoc wéc lwgng véi mét trong cac ham wéc lvgng dwéi day, 4

d=1  4=66; 4, =4,=35,

trong do

L2t
Gy = ;
m

2
§;

l& phwong sai clia nhém con the i; va

m 14 s nhém con c& n.

d=2  4=65y; 4, =4,=35,
trong dé
- Zs, |
gy = ’
mec,

(30)

(1)
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s, 14 do léch chuln cla nhom con thir i; va

m 1a sb nhém con c& n.

Xem ISO 8258 déi véi bang cac hé sb ca.
d=3  4=66, 4, =4,=36,

trong dé

IR, |

Ty = ——

md, '
R, 14 pham vi clia nhém con thi i;
R=xy—x;va
m | sb nhém con c& n.

Xem ISO 8258 déi véi bang céc hé sb d,.

& |a d6 léch chudn clia toan bd tap dir liéu.

d=5 .fi:R; 3U=max(x,)—ﬁ; 3L=ﬁ—min(x,)

d=6 A= Xogmsw — Xorssns dy = Xesarsw—H 4=~ Xo35%

(32)

(33)

(34)

(35)

CHU THICH 1: Cac ham wéc lugng 4 86i véi d = 1, 2, 3 chi wéc Iwgng phurong sai nhém con, ching bd qua

phurong sai gitra cac nhém con khéc nhau. Chung chi nén dugc sl dung dbi v&i m6 hinh qua trinh A1,

CHU THICH 2: CAc ham wéc lwgng 4 d6i véi d = 1, 2, 3, 4 gid dinh réing di¥ liéu c6 phan bé chudn. Néu khang

thl két qua clia chung bj chéch tily theo logi phan bé.

CHU THICH 3: C4c ham uéc lwegng 21 dbi v&i d = 5 |4 chéch, DO chéch tuy thudc vao phan bb va c& nhém con.

CHU THICH 4: Cac ham uéc lrong A d8i véi d = 6 14 tng quét nhét, c6 thé sir dung trong moi didu kién.

4 cdn dwec goi la khodng quy chidu.
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7.3 Cho phép dwa vao d bién dong bd sung (M2,,,)

Phwong phap nay | stra ddi clia phwong phap dau tién, cé tinh dén céc bién thién bd sung ze. HamM
wéc lwong d6 phan tan d = 1, 2, 3 a cac ham wéc lwgng d6 bién ddng vén c6é chi riéng trong cac nhdém
CON. f1aga €0 thé durgre wée Irgng d6 bién dong thém gilka cac nhém con (md hinh qua trinh C va D).

Hiéu nang qua trinh = e (36)
4+ fagq

Chi sb hiéu nang duéi cha quatinh P, = ___,(:—_1!,__ (37)

4y + 5ty
> A P s U-pu

Chi s6 hiéu nang trén cla qua trinh Pyy = - (38)
Ay + G Hagg

Chi s6 higu nang téi thiéu clia qué trinh Py =min (By,, Fyy) (39)

Str dung cac phwong phap twong ty nhu trong phwong phap M1 dé wéc lwong vi tri va do phén tan A.
Ngoai ra, c¢é hai kha nang dé& wéc lwong do bién dong bd sung:

— ham wéc lwgng fi,q, d6i vOi dd bién dong bd sung sasq; va

— ham wéc Iwgng ddi véi dd bién dong bd sung wéc lwgng dd bién ddng gitra cac nhém con khac
nhau.

Chuing chi dwgc st dung két hop voi mét trong cac ham wéc lwgng dd phan tan d = 1, 2, 3 bd qua dé
bién dong nay:

a=1  jlyge =max(x,) - min(x,) (40)
trong dé X; la trung binh cla nhém con thir i.
a=2  [i,4dwec tinh théng qua phan tich phwong sai (ANOVA) (41)

7.4 Phwong phap thay thé cho phwong phap dwa vao dd bién ddng bd sung (M3,,,)

Phuong phép nay twong ty nhw phuong phéap th hai nhung cac bién thién bd sung dugc tinh dén
theo cach khac:

Chi sé higéu ndng qua trinh P = k%ﬁ?ﬂ (42)
X T . T _ #‘L‘%Fadd j
Chi sé hiéu nang dudi clia qua trinh Py = = (43)

L
pad
Chi s6 higu nang trén cla qua trinh By, = U—”ffﬂ (44)
U
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Chi s hiéu ning téi thidu clia qua trinh Py, = (B, Puy) (45)

7.5 Tinh ty I8 khéng phii hop (M4)
Cé4n phai biét m6 hinh phan bé cho tinh todn ndy. Xem Hinh 10.

L U

T
X1 Xy
Hinh 10 — Trinh bay bing db thj phwong phap tinh toan M4

Ty 1& khong phl hgp dwéi, p;, va ty 1& khdng phl hop trén, py, 1a khu vipe trong ham phan bd nam
ngoai dung sai dwéi va trén.

. ; ;e Z(1-p :
Chi sb hiéu nang dwéi clia qua trinh £, = —-3—‘~ (46)
s ; > ; 2(1-pu)
Chi s6 higu naing trén cda qua trinh Py = =3 (47)
Chi s6 hiéu nang tdi thiéu clia qua trinh P, =min (P, Poy) (48)

Néu qua trinh dwgc chirng minh Ia & trang thai kiém soat théng ké thi co thé 4n dinh chi sé nang luc.
Cong thire twong tw nhw dbi véi chi s hiéu nang twong ng:

Chi s6 niing Iyrc duéi Cog = i“éﬁ (49)
2 Z(-pu)

Chi sé nang Iwc trén Cos = T (50)

Chi sé n3ng ligc téi thidu Cox =Min (Cper» Coerr) 1)

V6&i pheong phap nay, khéng thé tinh dwoc “chi sb hiéu nang qud trinh, Py" hay "chi sé nang lyc qua
trinh, C,".
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7.6 Gi&i han quy dinh mdt phia

Gi¢i han quy dinh mét phia c6 thé dwgc xt Iy theo cach twong ty nhw gidi han quy dinh hai phia. Xem

Hinh 11.
u

M Xy

Hinh 11 - Trinh bay biing d thj phwong phap tinh toan 4,

Trong trwdéng hep gidi han quy dinh trén, ta cé:

Chi s8 hiéu nang trén cla qua tinh B, = g_# (52)
uTH
Chi sb hiéu nang téi thidu cla qua trinh B, = B,y (53)

Néu qua trinh dwgc chirng minh 13 & trang théi kiém sodt théng ké thi cé thé &n dinh chi sé nang lyc.
Cong thirc twong ty nhw dbi véi chi sé hiéu nang twong tng:

Chi sé nang lyc trén Cow = U-u )
Xy-H
Chi sé nang liyc téi thiéu Comiloi (55)

Xy va udugce wéc lwgng nhw trong phwong phap M1.
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Hinh 12 — Trinh bay bang dé thj phwong phap tinh toan 4,

Trong tredng hep gidi han quy dinh dwdi, ta cé:

" U - L
Chi s6 hiéu nang dwéicla quatrinh P, = - (56)
o= X
Chi sé hiéu nang téi thiéu clia qua trinh B, = P, (57)

N&u qua trinh dwoc chirng minh 1a & trang thai kiém soat théng ké thi cé thé 4n dinh chi s nang lvc.
Céng thire twong tw nhw déi véi chi sé hiéu nang tuong ung:

Chi s6 nang lyc dudi Cor = Ao b (58)
H- X
Chi sé nang lyc téi thiéu Ci= o (59)

X;, va u duge woc lweng nhu trong phweng phap M1,

8 Bao cao chi s hiéu nang/ning lwc qua trinh

Néu théng ké hiéu ning/nang lyc qua trinh duoc st dung d& danh gia nang lpc qué trinh thi ching
cAn dugc bao cao theo tiéu chudn nay. Phuong phap tinh va sé Iwgng gia trj st dung la co s& cho
viéc tinh toan phai dwoc néu ra.

Vi du dugc cho trong Bang 3.

38



Bang 3 — Vi du - Chi sé ning lwc qua trinh
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Chi s6 nang lwc qua trinh Cp=1,68
Chi sé nang Iyc téi thidu clia qua trinh Cox = 1,47
Phwong phép tinh M146°
Sé gia trj st dung cho tinh toan 2 000
Tay chon:

— tAn suét l&y méu;

— thoi gian va khoang thoi gian lay diF liéu;

— chon mé-hinh phan bé thei gian; A2

— gii phap d9 khong dam bao vé do lap lai va do tai lap nang lyc
do clia hé théng do;
— diéu kién ky thuat (16, van hanh, cong cu).

2 Phwong phap tinh M1, ¢ nghta la:

Phuong phap M1 véi ham woc luong ji=p, va A=4s.

Mat phurong phép khéc 18 M2, 4 , trong @6 ham woc lvgng |a U=, 21=A4va Hagq AQC tinh

biing phan tich phwrong sai.
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Thw muc tai liéu tham khao

[1] ISO/TR 12783, Process capability and performance measures (Po nédng lwc va hiéu ndng qua
trinh)

[2] TCVN 8244-1 (ISO 3534-1), Théng ké& hoc — Tir vieng va ky hiéu — Phan 1: Thuét ng chung vé
théng ké va thuat ngl diing trong xéc suét

[3] TCVN 8244-2 (ISO 3534-2), Théng ké hoc — Tl vigng va ky hiéu — Phin 2: Théng ké (rng dung

[4] 1SO 8258 :1991", Shewhart control charts (Biéu db kiém soéat Shewhart)

") Tidu chudn nay hién d4 dwoc thay thé bing ISO 7870-2:
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