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An SPC approach for assuring predetermined quality and process stability

ZHANG Yu, LIU Ming-xia, YANG Mu-sheng
(School of Mechanical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: The process quality index (PQI) system was presented based on three PQIs by which the PQl-orien-
ted statistical tolerancing provides a standardized interface between process quality requirements and control
chart design. By adding a restriction to the center lines of x and R chart or x and s chart based on the PQI-ori-
ented statistical tolerance zone, a new SPC approach for assuring both predetermined quality and process sta-
bility is presented, which enhances the function of control charts and provides a possibility and guideline to
concurrent design for the process quality plan, statistical tolerance and related parameters of SPC to assure

designated process quality.

Key words: statistical process control; shewhart control chart; process quality indices; statistical tolerance

L ge i w P P ) I Re 2 I AN h A R BER bR L geitad R R O s R O R
PR 22 B — Bh ok i R AR E MR R SR AR A 2 st T AR D s B R R
PERORL MR S AR H RS A R AR AR BEAE S A SO R B BT AT B I R A
HILELM R MR Mmook Ik m R fe w0 G R o IR TR EOR S A & T
BE TR IFAT BT BOR B T R RE i SN ge it A L R AR 4 . A — b

[ BEHY 2007-12-29
[E€TIE] EHEAKRAREE R E (No. 50175066) ; I AR H AR R 2% 5 4 ¥ B3 H (No. Y2005F12)
[EZEAY K 51950 — ), B L HORMI L 2082, T BHF5T 7 16 9 JLAT RS 303t 5 5 & 45 .



1 [IS

T A — PR IE U 5

A AR SPC J5 ik 25

T 6] J5T i FAR B9 Gt o A 4 W O i L W B AR AR
JBEE A o RS B 18T 1) 2 B0 22 [8] 3 57— A o
PR BT A SR A A 4 T AR AR R O
B PR AR AR A AR A A A R L AR TR R
EPURARAR s 2 T % R SR e B s e] B
TE 1) J3E i AR ) 8 3 24 2840 AR IE 5 25 = 3 70 K 1F
T I b v A 1 BT 5 5RO R o0 I i T 1)
[t H bR B GE T2 22 T7 35 T A 8 B4 T 1) J52 i AR
0 8 T ot A 4 o 7 1 5 5% T o0 R o R 40 4 1
PRAUE T 5 i 9 GE T2 22 R i o e 4 o 1) B4R
B

1 FEREIER(PQI)

o R T M S A AR B R R R ) Y S
filt o RS2 B rh oA by X
1.1 BEEREIEH

FL I X6 g R U 1 R R R AT IO
K CAQL) . AT 2 i o 7K T J2 T 56 ARG 56 1)
HEAN G4 Bl i L AT B R VR A A R 1 i R T
B UOR G R — i o B R Bl T A
OEE =IO S U Y i P A £ 71| PN
Mg WA E T 2 — (107 °) B4
1.2 xR HiEm

20 tag 70 AFEARRE T ik B X P A R
Mo LIRS 7 [ 19 48 11 2> 22 (DIN186, 1974) X
R ICARAE 28 2270 W03 = A IX ROF&A
rP ] X AR 4 R R & — e 0 AR
2 PR AR FR AT T2 A8 BT i B B ST Rt AT
iU H Oy R T B AR E AR R A
MR T T LA 6 ek o AR X o
X FE AR FAE B £ e o
1.3 SRENEHREFENEE

RGeS 4 N TR — A R R
T /2 SR 1 AR B8 ) 8 HoE SO I BRI %
YRR ). 1 B RE 1 48 B (PCD J& 5 it PP o B
AE 1 6 500, B — N AE 1. 0—2. 0 YL .
S — B AT AERE Con $8 5 2 T 2 B2
a2 Caf8 8 h TH KRB IR ER
Z= 1) AT AT B — 1 B5 4R N W] BB A 2 OC T ook B M e
(AR DG AE B Rt , PCT 2 [a) 432 9 5o 7% 5 & 7F
. REaRFLEBRTE. RH Cufll C..f8 501

SRR Z AR NF

DY Co il C 8 B0 5 A4 M 50 250 P i i
RVEAT — X R e R

2) % o B AE ) H5 B  ( R N R — B0 % T
L IR) £ 3o A 5 2 A D 4B BB AR — L 4% 1 2
B 748 B0 W 9 6 2R I 75 3k R 2 (60 AL F)
B i 25 k.

3) %% 3L R A 74 BSOS aof st 14 (0 s A 1o
B 1R 8 C, A R R A Ak L 00,

T — B Co il C 35 B0H % 45 1
() ik 5 (L RO o 22 L 2 O T RE W 1 B
o A A (0 FUB 0 22 1 B8 T AR BRI L C i T C
T8RO IE T8 R T G vt aod A 42 ol v 2 o 1L 4 2
BB o B 4 ol — O ) o 0 e P s A 2%
R TR G R P R A
X2 T A 3o R R e SR O o O T3k R 4 (A
R 2 10— o AL T X R SR C, — & T
1.4 SREBHERERZ— kK REH

kB A E X 1 B 3T H AR
(% 28 X | e — T, | 5 5% B 05 4 4 3L B s
B AT B0 B 30 JEE BT CBD S 22 8 00 —2F) B LU
oy S5 sk PR R B % T E AR B A O A% i) L B AT R
BioE Xk R R R

T
__ p—T,
(USL — LSL)/2 (L

KD o T, RRSREEWE, o FnidREYE,
USL #1 LSL 435 37~ L VT #A% BR.

2 HEEIEREEHNEITAE

BATHIGE T2 22 3R 3 7 = WA i) it
TR 1) BRI A GO 2 Bl R AR A R
fH 4520 WD HC AR S 92 B i GE T i B 4 1 S 8
B 1852 WA AR U TP T R A 4t
TR 22 (E WA B — & T H AR IRV 2 75 fisk
— 2 IR R. BUAT I e T 22 b e R EOAR IF B
58 A2 fift PR 3X 2 ] R

VE# /e A — 01 56 [ 3 SR AL 22 S 4 i H
(B 5 4 = AN AR R R AR B TR R Ol C,
ke B, B S, (Cyk) s fr (Cpuk) F
fr, (Cpol). FEAL I A Hod B2 2 FORES i 72 5
HARE Pyy PP, W C, Rk Fom % 1

k




26 BoE i B

2L e 22

= 19 %

®1 HC ik REIBEBREER

Table 1 Process quality indices indicated by C, and &

PQI PQI 11y 4 & LI C, k o PQls

P > F \% =
¢ AR ER 1 a[3Cr(1— 7} X 100%

P.={d[Cr(1—=3k]—

P, e ] XA
o B[— Cp(1+ 3]} X 100%

1

Pu FHTRIKE Py = [yt 4 < 1007

X — A v Ak I 3 R IO A AR R R A SE 4L
FHN A 220 o3 P AH R A PRI 3 26 3o A T i
Ei IR R/ = N T TR S R T (S /AN =
AT AR 1 A OB AL

I ) i H AR 19 58 1A 27 (QOST) 1 LU
THER AR E RN (C, L ORI (C, T R
JE AR BT T o S ORI  A S R
KL ATE X RH WG A2, £559° 7 R
TR HARA C, o k AR FEBRAA. o o
JQ>@
lel<e’

C, — ke VT S — A~ 5 3 249 A o O 22 X6
N7 ) bR AE A ST AR TR O et R =

(C," ke

3 HEEREBREITEREGE

3.1 EHItEEEHENMESFERE

R AR U Tz i S
R T H, o — R o —s Pl [ 2 du i 5 oA
XU A B A B2 o P EL 2 At AT 4 0 A —
E JR PR

1) o 45 B /M B AS 0%, T SR 5 R A B8
AKF 1. 50, KH = B RN A2 H k-
T o1 B N i B AN 2 AR AR G T A AR 4
T H.

2> EH A T ) 0 ok R s O ik S B b
JECGAT R R WA, R AR R B s i
FEXTFAF A B ZOR MRS e . B —
T35 5% TR H 0 3 R AR A A e R e O R
W BH . AR FH 4 i 8106 KR BE DR E i R o . Pr LA
B TR ] T AN R T ) 5 i H bR S
P T H.

R 3 Iy S B B2 o B E

Wkt 5 B _
[ R C AR
! JHR(C, )
| st asmiet (¢ ) |
{
| s e |

| wisi by - RESRIE i TR |
{
| R AR
{
| mmmeesitasR |

| T REESCERIBRI b RN
}
| B I R R SR AL TR |

it 1 FR iz A i) bk 245 1 48 5 55 e

R Y Y N N
z Y N Y N
MR Az AR T ARG 40 5 A R B
#rr—R 0 i T Cp FEAEW 1 i s 27
AR HERE 45 i 1 1 Su—— AR bR AR A E R A
by F® W S VA R S R R
il B (C} k™) r.

1 EFUEREERNx —REFHENEHEFESR

Figure 1 Flow chart of PQI-based x+ — R contrd chart
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