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ABSTRACT

With the acceleration of the process of economic globalization and new technological
development, the living environment of enterprises have changed enormously, the
requirements of individuality and diversification of the customers have been increased, and
the competition of the market is more and more severe. As the adjustment and adaptive
capacity of the enterprises facing the ever-changed and uncertainty of environment,
capacity flexibility is an important guarantee for enterprises to accomplish quick reaction
capability of market and obtain the maximum benefits. In the thesis, it focused on capacity
flexibility and its’ quality control technologies in discrete manufacturing process for
manufacturing enterprise. The main research works are as follows:

(1) In order to meet the uncertain environment for enterprises, the characteristics of
discrete manufacturing enterprise and capacity during manufacturing process were
analyzed and studied, the concept of capacity flexibility of manufacturing process was
summarized and analyzed; based on the analysis of the influencing factors of capacity
flexibility, quantitative analysis of capacity flexibility was accomplished, and the key
technologies of capacity flexibility were determined.

(2) Based on the understanding of general quality and quality control, the concept
model and quantitative analysis methods of capacity flexibility were combined, and then
the influence of quality control during manufacturing process on estimation indicators of
capacity flexibility was researched, the relational model between capacity flexibility and
quality control was established, through analyzing the relational model, quality control of
manufacturing process is an important way to realize capacity flexibility, and capacity
flexibility is integrated representation of quality control.

(3) As an important constitution for productive and technical preparation of
manufacturing process, design of process specification of product has great influence on
the product quality, manufacturing cost and production cycle. In order to achieve the
overall optimization of flexible manufacturing capacity and accomplish the minimum of
process time and cost, multi-objective optimization model of parts’ process specification
on condition of general constraint condition for manufacturing process was established.
Based on the complication of optimization design of process specification, the optimization
strategies of process specification were studied by means of improved genetic algorithms.
And taking the multi-objective optimization of process specification of big modulus gear

as the object, and application example was given.
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(4) Aim at the problem that general control chart doesn’t meet quality control of
multi-varieties and small batch for discrete manufacturing, the technique of quality
preventive and control based on part’ individual-moving range process was investigated;
the technique based on the effective integrated ideas of quality analysis and control of Six
Sigma and Lean-production was improved, the integration system of quality control was
established and the function and operational process of main module were analyzed and
described. At last the system established was proved to valid by the application example in

manufacturing enterprise.

Keyword: Capacity; Capacity flexibility; Process quality control; Optimization of process:.
Six sigma
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B, BEHBREIASEXBIRRES.

3.3 HIESREMTRERESREEH XA

xR R A AR A AT LA R R IR B AR, A SR i BlE S R
RUSRERHOXRER, W 3.2 Fiw.

HEL R RER
P Bt iR

I I

FEREVCE #H e [A]
—IRKIB BB WA A& RAERTIE), THF
+ |+ T+ -1 9~ = -
% % B A A Eg 7|
% % i %%
', % FEmA | %% ﬁ%
— k I ’ 4
’?* o= 1Al alE
§ A %i i
it | |z
% i | jEsik| | shisanik| - | s
gl | | — -
T MR
#HhiE IR T REEIES LARRA
{RiEFRE. LIRFIE].
mx%ﬁﬁaﬁ
I
P
HigE R R

3.2 HlEIEF RS REEHX AR

B EA R E . M HRFE KR B EERGR T HEd 2R
t. i 3.2 fiR, MWEEE R TFREEHM I ZARRARHEAN 7 ERHFTHEL
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FERFMLFEAIRL

RFEERS, TBLHELERBEHRSZHE—RRREEE. BHRERAE
MIH, REFESESGERE. B “+7 R ZMEREERER, “-” IR
NEIIERR T .

33.1 FIEIEREEHELATERMNEEFE
(1) BREZHIx =L B RN

FlELRERERGNREEERIER (H) EH. RESHBEAFTEAR: £
THESEIHGHIEES. 3 HE IR E W EN/ S TEREh. R
SERREENRENRER A AAREEE., ST RERATFRERNE, A2
FREBAKIRG; ¥y TaAs H 60t Bl 72 b ILA B & 1a) B ] LAR 2 5 5K )
IR, HRUBHETR. B —RIFARZEIEENLHE, 7TLAEBdEHm I
BESVHENTEEA, REGEIERE, RE—KRREEE, NTRES—EH
WP R, MRS, EUSCRIS3IE, RTINS DR R Sk X
BHBSAFAFRNARERHT A =RIEER S22 =R,

(2) REZHXREMAHIF M

HEE R R EE AT E
REMREZIRTEER. & TRIRIENE HAERH
BEEESEALERE  BEEC HA (POC)
HHEIHAPN, T HRIRIEE
A (EFC). fFr&ERMRL
A (Price of Conformance,

A TR AHEER
POC). NFFAERMIE ARA(PONC)

(Price of Nonconformance,

PONC), 1 3.3 firm. Tk B 3.3 mAS

wIBVERA, BNIZIR R E

W EK, FBREESTEEFMIRE. BTHAFEERHRNT, FFRAKYE.
P FEMBERER™; FEEKRKBA, AT @8R MEFBAMEY, &=
B R, BT RIFERA: AREERNRA, BETIEPRES LR
ARSI Z P HEKR, BRHRSBIEWERT. KK, KRS . EEETEE
e, HtERAIHREl PONC BATHRZ ARSI L. EREHESRH T REREH
FXY: A THRHENREMRENBAURGEXIHEABMEROB K. £
TR RBIEBATFRAZELRA, # POC M PONC LA RERE. RERAGES.
OAEHKR: TR 7, BAEEREHREERMERN—IRAH. SFERE
KT BTERBHAR. BEHIRRE. FLHARR. FRAREERLERSHA;
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B RRO R R LR R HEATR

OshEEIK: BEGRHTE, BNEEMENREERMIMANERTAELTR.
OFpidA: ATHMF=ERERARRELEMHFENEMRA; QLEmE: K
WEFARENGREERMEEN—TI%A.

e B 1 BN G T FE TR R B S AR T MR MALX P A~ 77 Tl #EAT 2 4),
BREFER—XRRARERE, KKBRORBEMEEHRY, FRRKEERRBRK
MRS HTEMRARD, NESRA. SMHRKED, NTTRET &0 RERE,
BN T REREX AR ER.

REEHXNRERES SRALENZAATUESE _FFHKN (2.13) R#T
B R,

() REEHIXEFRRIF M

EFERROHRE—EMEIR T, BENESEREZHIEENME, —hmEFR
H—RRREERERE, BETRERMIMNERD, RNERETESRE, FET
£ S, HTHRIFR, REGRUFNERE, BREMT MpPimAE, B
BT RTAEMEM, RETEOMITIN, B—FH, REREAEREEEH
FHIeE, BEmONEERSR. &N E, TREBMAEERAN. Bk, R
WRE—ER, MRREESINT AL AN, BN EREX N EFEXK.

@) IZREMAMNHEIRERE. KA. FHOEME

ABRNTZMEEAFESRRERFORME, 2LHREEHRER. RER
EERRENEL. SENLTZABETLUET TEMEMABR, BT LIH~RRME
TR GEE L, TR SFAEMATRT, USIESERA. AMR MR
WA BRFETE BERART. 23 RHKARIEENEHRTIEMRE, — T EaTUE
EmIgBMRRE. CEX. GEAMKERE, 5H—HH, ¥TEaRfFii, 7
DU RSB K LB 1 B T E AR B . TR P BE RIS MR AT R
o ‘

332 HlEEREFERERREEHSIMNESFI

FEEEEAN—FREFEIEREBNFR, FEERRHE, BETLE
HHEIETFRE 9. #IERM T UREFRAE C HRLEIFRERBR.

St FR A, FIEERRBRIFH=AMERARKEW, LW R LU
BRFEZBTRAR (2.11). (2.12). (2.13). (2.16) BAEH . MmiXEREirtataarLl
FEHIE S R REREM K. Bk, "R RIS EA R RERSIE T E R
EBREGIMXRE, WHE 3.4 5w,

B & RERHBARM &S EHTRERS, TURESH—KERREH
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KT LR
=, BERAFAEAR, HATLUET (2.11), (2.12) 1 (2.13) #8KEB. Hike
xS BT RER ST UESFIEIEN/RER. ABNRERESEENR
1, BIRAFRESHSHNGEESHI. ANGE-ESWAIA, Z=HERRET
B REREAADS, B, SIETENFREREAIEAT REFIINGE

g,
SRR T EBH
rtsaﬁi?il;g . EABETRERY | e mran

A, =

becpUR £
SRR

B 3.4 sl BRIt S RERHCARTE

3.4 FENG

ABEFHEIEAT XABRSHFGEIREREZHMRE, Fa5EdE™
RERMEMERIEAR, IR T REEHIN ARG HEW, BILT HEd R MR
5 REEHERRRA.
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HEE RN REREE RAREE AT

£ 45 @EFESESERZEIFTHEIZARMULT

TZHABEMNBEEAETRAREE TENEETE, RESEFNEELAM
i, MEESEFEREAFEERW. A TER—E"MRFEERAR NI —
I IS THEEEAFSHATRERENNIIEAES. TEMRMRLRT
RIBEMITHIZAED, FREENTENE, EEHEIEERREZRTHE.
TZARMRSEEEZMTHGMM LR, & 06, #MEmHEdEREX
. AFRARE. TZAENNSHERENTHIELETEREN=Z 105 Rk
VM. A, B, RETHEEEMR R OIARROEERR T, AENRE
EEEFRERENAE, RESSZEHEIEN MAMRAN L BRUHEERE,
KRS B #TIERRNLET, FaHMARG.

4.1 EEFESIEFERENTHEIZNIZMEEFEE
4.1.1 EHEMI T MM IR

T EHR BT R— A B R R, — T SRR 7 — AT
LTS B,

o MIHE#SE: —ABHEETRAMIRXOMIAEFHE, S,
. EfA%. TS AMISE IRFEESBHMTSERE bR, R,
AERMBTRRED MM,

o MTHHHF: ETHFARFA NN THEETHE, WRMTAET
M. MIMT2ZH, PEMT—RLTFFE LM T L.

o BUK. JIA. A, BAKE. EFMTHEAREREELOXHE, &5
BURFITIR.

o MUK, TIAUIMIS LS.

FERGMTEHRIT, —RE RN TS, RERTMITEHT, BT
BURRITIRBR, REASFETBNER™. ol Iy, Sk, TRRK
SHMERENT SRR, —HRE.

MIHERR, EEPRIKST. NARESHAESE, $TLHEYWN TR
& MRS,

AIH T RESELBEOFRERE, SAEMT TERRMANFS B
T

@ HUERERE. MIHERE, RMTHFERRTRE. SEEFSTA,
LEAMIHENER. B, ACAEHA—MIHEERERROIRT, HR5%
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i P I = TR S

HHEM LR RREMTZME.

@ HIERARK. ERIELAFEMTEERGRT, MALERERMTR
FREHITEME.

ZEFR, AXMTZABRMARURE™REE. BENTHERE. £55K
AB(E R B, ROGATUREHEIETRRE. HELE/HR, REdlRS
REH A BHRRE.

4.12 TZHREMELS BREH
() HIESEME &N

7= fh B A= PR AR T i R R AR KRR T4 . S 2 aAF . it
BEBEESY, HETZABRMUERLFEL, FEid 2 68 aHE L F
BRRRBZHMTATANSR, FIARLGIETENRBRERE. FHEHENE S
EHFLFHMINE R LFEERRNERE. Bk, REFERENESR, TR—
ANEM AR ] AR R A

minF(X) =31, + TMC =Y (1, +1, +%ta.) +TMC @1
=1 i=1 i
TMC =TMCIS XM, ~M,) “2)
QM, , -M)= 0 M.,=M, 4.3)
Mia=M)=1, M, #M, ‘
Ap: X—BTE, TREXRVIFEMNIHFE. MNAEE. TJTERELY

eS8
t—— 35 i TR R el
L —— BT R EIAIE )
1, — 8 ETRHREHTIMHERBBETE (Gussk., B EmE);
{— B T TIRE,
T—% i BIRTARAE
i=12. k  ERBEMEMIIARESIS,
TMC—HUR BB HET 1]
TMCI— MR i (e R 3
M—35 i MRAEFTRINLRN ID 5.

() BlEIEAETEN
FIEENELARAFTERATERZHE LFNREARRA. BRERA. 7
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BETEM R R R R EEHRATR

AHAURNKZESREES, HRERWR (44), FFRECERENER, BF
EEBETRME, B

k k 1. )
minF,(x) =3¢, + MCC= Y ¢, [t +1o + P+ £ry4+ MCC 4.4)
i=1 i C

i=]

m

MCC = MCCISO(M,, - M) (4.5)
=1

Rop: o8 18 TR TR
c—BIBTHFIN®A (BEREARMNERA,

FiIiETFIIARA;

MCC—HLR LA s

MCCI—HLR AT .

MCCRREMIIEREYF, BEH-RNKFTENRE, FlWATHEE. 1B
RRAEE.

EiR (4.4) Kb W, EABIBETFINER, TUELIHXTEFEMKT
SHREEEMN. @ (4.1) F (4.4) 75, EEMINEAAIRENEERZEZMNT
RABENREEE, TAUFEKR G, T BN ER, BIXEA LA
fEM THIRAL SRR

413 EH4EHMITISHLEFERER

REZFHMILAFEAR, FERMITE. FANMITECREER. 8%
Bl BEED. BhE. UM, &N, SR ITE. EXTFR—-MRILBR, MIHE
AE, RUHFEERREXBARER. BTEHLEHAERYE, EEXASH
FEHREER—NEHEOMI. ATREIZHNIZAEMNCEFEER, FLE
TERARMI T ENEFEERRE, XENXUZER NI A EZELEH TR
E R

Cr

(1) YRS i8] & 21

AT EEEFAY, e B E 2. TR R KE B4 RET T EAERIL,
XAV 0 A [ ARXS S Bh A (8] TR BK b . e, M ESME . SR,
IR K 5.3 AN, HBIEEA 0.7 M EREH EEEM TN, XmIT
B 18 /B, SEBNET (] 2 /NEY . X B X T vHIed ) s, KR E, B, 3
MImABERAEAH. FEER ZMTRE&. THRT. IHIEER#LE.
RESHEEZM, MTEHMI, HUTHINERERXA:

L+ L+ L)k
" nx fxa,

(4.6)

32



FERED LFMEX

AF: L—VIBHKE: mm;

L—AVI&E, mm

L—@Y)&, mm;

h—MIKE, mm

f—TIR#%SE, mm/r;

n—HURFEHFEE, r/min;

o, —VIHRE, mm.

REUHEANATFTE, BERT. MIKETTUEEEHE. Eit, 3 TFEHHE
FLFATEREFE, EHE T MIREMNBAT, KNI EEFERRTRESHUK
VIR A ES HHEFE.

(2) HRFH

- AR ABRARMBELR, AT AR EFWT:

Ny <N<N,
Join <J < fax
a, <a,<d.
R gy, 1, ABATUR ERIFE R R/ MERNBRRE, HRER.
BRI R RE TR, X FEHMT, H NI EE AT
HBR, HUABER A URRA:
K- X=[xl,x2,x3]7 =[n’f9ap]r

f#: minf(X) = Eotli+L)h %))

X; XX, XX

Ximin <Xp <Xppax .
st. Xymin <Xz <Xppa

o <% <o
AP Xy X DAVARARERI MR IRE.

4.4 ERHIBERA ERHNTH T E MR LR

(1) IZHMBEEER |

7 BRI E B R A R, REEREERR, BT EBIFMRAEE. AT,
FIES R R R I ERE AR A= Z PR RN &, TERBUN RS A,
FEHESRERARG AR, BORETETRENAR, BOSHHE, KE—
R ERERSA. B, SIENEMRARNBHALTFE, S, &WAHTHFR—
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TR RERARTHHEANR

SR RPEMKRITE, ATRSRBUEMRANTTE, XASKE. BAERRE, HE
FHTHRIETHRE. MABERBAE, XEERE, FHEIRESHERIR, LR
BT % B, ME—AFHERRE, EFENEIREZERIL, DARRE
FRRERER BN . AR BFRBNAMBCKkRE, HEwR (4.8) Fimk
BAFRERER . B R £(X) BRAE, WLUER I EAREEFZERD.

JS(X) =, fi(X) +0,/,(X) (4.8)

f,(X)=T°/F,(X)=To/(Zk:t,. +TMC) (4.9)
i=]

£,(X)=C,/ Fy(X)=C, /(i ¢, + MCC) (4.10)

AF: o 0, AR, RIELGERRNEEREEE, Ho +o0,=1; T
Co I SE TRV FAAZHMMINE. REFE, R —EMEEE, fEXX
F5 BAaR#iTA—. EERLE R,

X (4.9, (4.10) FHRFXFIESBIRFX). KX)#TA—L. TEHNLHE,
i) HL(XORKREX). F,(X) TEHLEEER,

() HRFH

TEZAMEMEHLHEEFIELENRELLEHRAR, RN TZME
FERAEELEEN. FEAREZHEE: MIRE. VHIAR. THRBHKRE.

o REAR

O® BEMLEEAHR

k n

> > tapXusp <Fy (4.11)

=1 M, =1

Rebs 1, — T p 9% i WTFERE M, AR TR
Xy, — T p 0% i T RS M, TR
F,— %% MEXHERMI N FHE),

@ RENEAR

7V
= < 4.12
6x10* Pull (412)

AF: p—IHITIZE;
pr—— R EHHEBNTHE,
n—EEIHLHRE;

v VIHE
F—481 /1, F,=cBa,f™v";

0<p,
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FRRET LEAie X
—&E, EmIHHE. mI AR, DAME. NEAERNIETAEFEEX;
B—EFTIHI& M5 LR VB & 44 R aHE EREG
I. m. b—3E%:
® VIRIBHAR
VUREHHEE . TNRHAE [ VIHEE a, HAK:

Rpmin<N<Mmay
fmin<f<fmax (4.]3)
U <@, <Ay,
o JIAMAELAR
Touin<T<Trnax 4.14)
R T— AWM, T=— T,
v ufl/rapv-‘
C,— AR RE
u. rv s—I8%, BEUIHI&MGTEE.
® THHAR
FX<T,

R T—ITHERHY
ERAREKGT LR E L FFERERARFERET R, BaTRIE LS R
TH®RI .
(3) ILEMBMRAAHEPER

HEFAEELEFEREMBFRRE. HEIBRMARENE, HETZARE
RABERBWT :
R: X=[x1r X20 wr X 1"

f£:  max f(X)=0,f(X)+0,f,(X) 4.15)

s.t.  g(X)<0
RF: g X)RRFHEEMZLTEE.

42 HEFIEIEFERENECTZRERNLTZ

EHEREARY B NETEHANANERAOTEP, BEHEE (Genetic
Algorithms, GA) AMURAF L/ I RINEE, TEXN BRI HEEE XD, EE
AEREAREBHRERE, BEARLER EE, GAEFEFATRELZAER
IR AL, i R S PUT RS SRR R X LS B BN LR RINE,
BERAR—FMRBENEREREEm ZNA.
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BRI R R R R R RTIR

RIEABEEE (SGA) KAFERL E, FAit, BERMEEEABREH
BT T —&EGE. EEMNMERS. ENEREFE. BEREET. BHSHEHN
EREHEHRIT. BERREER: OB EEEENARRSHERER. @
BAEAEE D (Hybrid Genetic Algorithm). @XAZE BENTAR, EbidE+ A
BHEEHSERNHSEE . OXAIERENREREET. OXRAHTERE, LUR
MR B ENEITEE.

HFLZHARRAEIT RNZRRS, WX AR JLARER I T A &k,
ML AEFX YR, JIRMEZEU RIS ARSMERE, RERGTE XA
SGA BEMEEBEERR. A TRBRMRENERE, EATREIEAER
WA EMRE, ALEMBTZAEMAEFERNER b, RASSREEERT
TEMBRMULRIT.

HRFESRE=RREN T EAERUEFER AR 415, GETEAER
WS BB EEENEREE, it 4.1 fiRfRLERRE.

T 6 = RE SR PR
TEAHBER AT

FRmG RIS EED

|

HILAFHBEP(2) LS SRR
BEFRIZEE OHIEIRTETERS)

:

X EH (RREEXD

|

22 EE ﬁ’ﬁgP(t)
FREEP (t+1)

FERR T —ARHILEF BEP(e+ 1)

:

AN

T A 15 1 AE W) ?

Ar2d R —NERILA
LTERBRITE (LR HEED

B 4.1 E TR AEHEN T ZABERLTERRE
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FAALFLEILY
(1) ZEA%S

SHFIEABRMAAE, AXETFBEFERA—HLRERBRERAETH
. BANiEh: A A ERARESHN—AMIRE ETMEFNERAHAK
—&pfalk, RR—FHIERYFR, ERAHEBALERRT WIS, RES
HHSMNTRELRSMIMITAR, SFAEMTEHRFEMIRE D, HUK
ID. 715 ID F{I¥i2% P, B GG TrRMM—MMITREMNERA, MATLIRFRD
- ‘

GG ={IDO,IDM,IDT,P} 4.16)

RA: IDO. IDM. IDT 45V EIEET: |

P=[a,.fnRAIHIAE, KT, DIBIREa, EERN 0.1 #5E fHE
WA 0.01; L% U ERIPUER 55 n ARSI R

IDO. IDM. IDT. P 5 HIBFAEKMES, WTRAMR.

D0, €{0,,,0,,,-+0,,}
IDM, e{M M, -~ M, } “.1n
DT, e {T,,.T, T,
ple{pn,}:” ...... ,1:;_}
R (0,0, O ERMIZERBEE n HBEMT H %

M, M, e M RFEMIREFETRONRSE: {1,.7,,- T, RFMIZE
HFERTRNTIAL: P, P, P, | BT A EM T T ENSHE.

WM ITEERAAREER, BREFIESEID A 01, MINKEILRERMI
MEEBER M2, MNTIEF TI M T2, TIHIBEH P, ALK 4.1 HiR:

4.1 MIFEFEHMIEE. HUR. DR, TEIZ2%K

IR | MIFE LK T U354
SEREE | 8ot M1—01 T1—01 P1,(1.0,0.50,0800)
M2—02 T2—02 P1,(0.8,0.50,1500)

MFMTHESIRRTIAZ Al—HEXE, TURRETEEAMTFRR:

0IMITIPI, OIMIT2PYy | o= 01M2T2P1,

BBALFAEMRBAN, X ERIGwEEI 5K
0101011.00.50800,  0101021.00.50800, == » 0102020.80.51500
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BN REE RIAR T HEATA

ENERAKBBHEMNTLF#ITHIERT 2 MREOE, HRNEHE. 0T
Bi7R:

OIMITIP1, | 02M3T3P2; | 03MST6P3; | -+--r-

01M2TIP1; | 03MST7P3; | 02M4T3P2, | ==

AT REVRAENERE, EPF % RCESBIGFMIERRAE, Hibay
DABEHLAERR. PIEAFREEAO SR —RBINIUETEE 2 20-100°7,

2) EREE

TERERLG BRI T BRE—E L ERIERET 4 T 0458 R A M [
REZEB/MMIMIIERR, RS> ERYE. ETEEFEHRUAERAEE
— PR USRI AN AR AR R, UREEMNR TR EFTEFEK.
BTEL, XAMEMALEIN AR KRR N BREE, DmIRA. MIHENEZS. X
¥ SRR R BB AR T KR AEEE, AR (4.15), TEBRRBEHRLEH
A $ IR B R B Y, X B AT E s BAT R B RS N R 8, Ik (4.18)
Pic. BAFREMEBRIRET MEWERER/D, ENES, REEROER%
BT —R, TIENERIKONME, WATREBEEHEIPTER.

FX)=f(X)=0,— T, + 0, G, (4.18)

Y. T(X)+TMC > C(X)+MCC
i=]

i=l

(3) BEEZH

o EHiEH

EAFEP, ERNENXARERFE, FASNATREEELER (Elitist
Model) #iTHRMBIKEE. BPLMBBPENEESNMASEXNEZENER
EH, MAAEREHEFARBEILELR. BREFRER=ERENE BRI
&), ZEBB LR FEES N IEFRABRNERNM RS EEN . BREH#REE
BB, ERBEZRSHEN—NEERIEL .

BiZFEEEGERENRERER MRS PERERTRET 8, NTi#EBE
BEMLRERENTER. A TBEBARBRMR, 7 GA ZIEFHHREFIIANGS
BRAEm g, HEXEAR, BB AP RS RBNEATFI85E R EE B SO B
FASLEME AR, MEAIMRER, EFP/DT 5~10, RFMAZXE P LR
£ P, EGARDREZA. HITHRENKLE, URBLENRRHE.
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FEARER L FMRT

o RXNEH

FEEEERT, TXREIETH. FFHAPAREZUEHMEER, MR
SGHTIRE, EAXIGEEF, RITRRT —HeutngE™, AsPRuT:

@ #F 2 MMEEARERESE, BVERE 2 MEXE, NTESMELRA
RhEEE 1 AT

@ BB ARELEAKNHNITENRFRAER N XEREEFHAEA
B &TEMNT, ERTRAMFRFAZ.

@ THh ERFEANRELOAT R WERINF G, BEFTREAR.

PLERMBEARERAELE, REXAWE 42 iz, 23XEH, Bh—
MO TFREAGTDAE 4.3 Brr.

! L
0IMITIPL; | 02M3T3P2 | 03MST6P3; -+

01M2T1P1; 103MST7P3; | 02M4T3P2,! +oveee
XA 1 XA 2

B 42 BIMRRREBREAREH

O3M5T7P3J ------

0IMITIPL, 102M4T3P22

B 43 WAETXRERINTRES

o TRIZH

PREXGEFSERIEENHA, TELMFEMTHREERE. Ak, F
ERIEMERMNTHETIRE, WK 42 iR, BREETERROTEE: &
P BENLE R EANERA, ATTAFIREFHOPURL . JTTRALFARN YIRS B AL A
&IE, STEEAAGNTITEREERRE, URIEMEBFERE. WE 44 gl
TEREEOVRCRTIANERBENER: K5, #—PHHENTIHSH#ITER
BE, VHSESURIBEERIAEX, TUAEARTEABHERE, SRVEIZER
AT R A R S AT T EREE. AT RPALEE, ZREOE—K
1RIE, EETEE % 0.001~0.01%4, )

# 42 SHOTEIKIATIR

A0 T w] FHLRE aATIAK

01 M1 M2 T1 T2
02 M3 M4 T3 T4 TS
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LR R R R RIEWEAT I

03 M5 M6 M7 Té T7

..................

A: 0IMITIP1| 02M3T3P2|03M7T6P3, -+ EFJA
13T S

B: 0IMITIPL| 02M4T5P2: 03M7T6P3: -

F44 $EBRTEREE

Pl iR R R AT, BRI & . BREERRELLZIESR
Hhik Bl R I REEREF ELNEE LR Z RN PFHENERERER BN, &5
HEFR#, TETZHRBEZE P BIIRMBEIE R ME, BIEEIR MR KL
MEFALZEHRE. LREETLUET Matlab ALK LI .

43 AEFEIE"ERIENFGETZEREMLILTES

AXEFENE 45 IR KERERRESREANABFH#TTEREMAR
e KESERAERIURTRIREERR, —REFEHRANER. ZXFHNT
MiEgK, BEEYTEINT R THRARN—RETH.

(1) ERENZITER

W 4.5 P BERREEERSHREE, SRRt FTew[A
HEESHRBERERWT: =

R 450 N

% M=18 \\ &

¥ Z=41 -3 e

155 0y =20° Bl 5% 2

FE%4%: 8HL GB/T10095-1988 S

LT, IR T235 | ¢

5B BE AL HRC48~52. Z

ﬁ} L—{ﬂﬂ.
@) KERERS T MRS ER A A

BT R R RA, KL 45 KfLHEHE
W FUBRINT ARt (R 2 BTN F RGBT R A B EANS . Bk, XEEH
7T ARSI 1% Fo 46 56 0 T () A 00 TRk

BRAAN T ZARMLEZER, S8 TRLEZERTUGER (4.8).
(4.9), (4.10). (4.15) FE7R.



PR EM AR

REEROGFEST, HEENTTIFA: FHl. HEESRERRL. BE
%, BFEABKIEIFM R, ks BI4 tZEs] . Bk, BEMn I EREK,
W (4.6). (4.19). (4.20) FiR:
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1 V2
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Z— RN
q¢—RTIRE, £BFiFq=1;
n—A B B
n—X5 BB
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n,——FT R/ RE IER R IR E
t—— BB IERIRSE], min.
FOETHFHMMIEAH (44) XTEHREH/K 4.21).
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BRI EIR R, R AHLE.

5.1 EEHESEmERENREBEMITFIRA
5.1.1 mEGLETEmERMHREEKIENIE

BEETHERSHEL. MEEANEENE, TaM. MEEFRAERE
WY, EHMA SPC HANAZEIRE, 2REBHTATTIEENSZKHFR.
A MASCR H—FE ) BT AR R R, TR LW, SUE T — IR UIE
HEAR, HRFIdRAEIFRETNER. RESISEHN BASULZHIIT R, W
B 5.1 Fise

(1) IFREMBHER

XF % &F. ML EAFEROERREAL, K-RGEdEE A ERERE
FHRORUTEME, BEXBIF, RATFREESN: K5, BFEEGENT
FRETMERFE, #ITIFRETEEH. BT HRK SPC EARNANRREE,
PIREANR. BRALSH. MEEENREBTPEHEARRCA eI HE
RREEE. HEAXET SPC BRARKEE, RUEAAZFFRNEE—BZ)
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() RESMSEHNER

HEEMEEE RS, RERERE, NEFBMNIBARENEITER, €
FHlgERE, XM RARRRE, ﬂﬁﬁ#ﬁzxﬁ%ﬂﬁ&:&ﬁ%ﬂﬁﬂ&)ﬁi
SATEET. MR TR E A R B R AT BEA ALk 2 & SR A (B
B AN A RR BT Ty R (6] FA B M7 A i AT S B, TR MR B M R
.
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B LR N AT, FIRRE R TR E TR AR ER R
BHEAS; AAKETR, mzshREENR, ENBREHLEE, MOESIRIAL:
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BRE. B, RAERNES L, MRS TRt R,
5.1.2 IREHENIFRETMMBHES

HF TSR EENE S EROSHEL, SRV —RATAESENX, BT
£ 5, BAR/MER AR, T SPC HARBTAMBAR, REHFAXEEDHE 20-25
AMd k. Bk, SPC HARTEZIE Ak i 52 A i LA R

o mTH/OHAE, BAEXTENSERTMHI, FEHBXHEHHRE.

o HEF—RTMHA—KEHE, bTHIHEE, WHWRRENERAE
BRERSEN, F A TEHEKENMM, AT ER A SEE T REE.

THRINT AR ROXA ) R4t T — M B B4R m TR A gEn I2460 7
WRERE AP DT F S m A etE, Sl MU TERE, SN —SXeT
., BEZETIR/TIANFEML. BEARMNBEEANMKNBEHEERNEE,
AEBHUSERHER—ERE&LMT. FL b, XM ZRAXFHEHEM
IHE, EIFRE. MIAY. RAFEHERBTEENHRR. FTHEMIARE
RRHEABHARITFREREE T 2.

ﬁﬁgmﬁ\wmiiFﬁfFMﬁgﬁﬁﬁ*,ﬁﬁn%ﬁﬁ?ﬁ%ﬂn,#
RIHT — @, AXFTERTREER, #TARZHFROAE—BD
= TBh i IR AT .

(1) FitTEREEFEE

BREMHIZEER ¥V, 2 GRE. HEERFESHNA: X)) EQ)=p-
Var(Y,)=0,"; B—BIHER Y, MR BIEENHERNA: fX,) EX)=p4,-
:'r’ar(}’z)-":a'2z o

EHYEE YRGB Y, A L IRESARS, N

EY)=o,E(Y)) +a,E(Y;) =, +ayp,
Var(Y) = aVar(Y)) +a,Var(Yy) +a, o, (i — 1)

2 2 2
=a,0, +a,0, +a,a,(y - H,)

o RMHVER Y ERAHATATNEE, Ya, =1,

BLEREBHRH kF ARASANER, AAHLBE, BRR
=y ==y =g, RYRBENMIHERER I A 0 ays ey, WREK

JERENAR R ¥ AR LT HR:

K k
EXY)=a,pu +a p; +-o- ol = Zakﬂk = Pzat G.n

i=] i=]
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k
Var(Y)=a,0, +a,0, ++-+a,0,'=Ya,0,’ 5.2)
i=1

() BTRERENTHEERGE

HABREFHFRNREFMEERE T HAN. EEERERNIFTE XK
K. IEHRERELEZHEROAN GREAR. HL UK. TTR. XR). B (B
AR, & (IFE. 3 R, @ (WEHE) (R SMIE) S%4#TF, 4
FEHARHALRERIEEN™R. FELE, SVAHTRERER. #E8E, STEH
BKHXBIFMI, #EXBRA—ER7E. HRA—HAMARENFTE, MIS4
BREIRALULFAIRFIE, BHX A RERT TRKE.

HTFEHETFHFORTAR, RXBIFRBFIENSUETRRER, 1Y

EFRAHA. BEFHEE m #HEN, FHENHE MR EEXRIF, S8
THEE. FESHA: p o] (=12, m), & i HEFEGEMEHLRES

X, (=12 m,  j=12,0000m) o WX, RAERSA, BI: X, ~N(,,0,7).
EREBHHLAELSER (5.3) FirmZk, WERSNREIFEHEY,:

Y,=X,-X, (5.3)

HTEMRZTFRERN SMIE (A, #l. B, & 3 B BRESMER, 80E
BENERZHMTHEY WHEETLHAKER, 8.

E(?l)=”] =“2 =“"“=um zo

o, RAFE i HEMHEZRBLIFMIRTHRLERE, RHdT5 SMIE £
x, RBERZEM, TLLHAA:

Var(Y)=0, =6, =-imm0, =0
BRIENZACREX, ~ N(y,,0,) Bid ¥, = X, - X, RIRIEER, 1§ m 4K

HATRE, WABH =Y n MR, MR— KIS,
mﬁﬁﬁﬂﬁﬁﬁﬁé,ﬁﬁﬁ(ﬁx(in,#xsmwﬁ\ﬁ§ﬁ=

E(N)=3a,p, =0 (5.4)

Var(Y)= ijaz,p',z = (5.5)

MFHERREHA S HBEIRERAE—HESS 0, B: Y~(0,0%).
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RIEBHKREXREE S HIZRRMESS AR, RREEHEEEEERE
B, 5% x BkE RyEHIA R,

o x FEHIE IR

BT y G E=%=0, o MfEiHE=R,/d,

RIE x-RoEHIE R, B SH x EHIEESRRA:

UCL=% + 2.66R; = 2.66R (5.6)
LCL=X —2.66R; = —2.66R; 5.7
CL=%=0 ' (5.8)

® R IFHIEZHFR
FEA S 1) R 121 B2 I B O 15 6 57 PR Y -

UCL=3.267R; (5.9
LCL=D,R; =0 (5.10)
k
_ 2R
CL=R, =2 5.11
s = (5.11)

5.1.3 ETHHAAERDNHEIERESHSEELAR
(1) HIEI R R A ERD SR RANEX

ST R R E R R A A6, £FEFP BRI, BPE
REESTHRFRENRIFES, ANBERE, BEEEIRGN. AERBIER
EFEESHEY, TUESEESTRREBRIIRESEAP.
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Wb BT B G R TR A R A R (8] B BUR, BRI A, VIR B IR ES -

BTN EIBREERA . HZORBE TAS T T BHENED
AT BB AR (] B4, HEARF AR MES AR ERAER, T
BEENRAL, £FRANEECRRANERME, RESTTS.

—RAA, EENRSEELERABN TR, R0 H £ E N B
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R, @Rty w512 pR.
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@) REEREZ

B PUE S MR B EUA T R B LB R ERFEYGRITIMERE, 2R E
RFERFING, BAEBRHTRRBEMXGIEET, WREHERFTEREF.
EEREARE, NTIRMABEENE~ TR, RERVCERERETEROBIR.
ST LRSRE, THRASHMNR.

5.3 MAZEH

XA TR R MR ERBIZHIRA, AT RALE R KK T RE T
THERIEmYE, HREFHRXRIFRE, UERPURESIHE H RS RIX
BMILTHFANE, UR&AEG R, #17TFREMPES; Wi mITE8ut
WREPHIAKFAERE, HToSE, RESUERI.

53.1 BHl——XEHRERH KBTI FRETARFIES

REHERAERIRAESINHTHRE GRS, —REFEERANER. &
1 LA B i TP BT R W —— B A LA TR R B 42 61w, MR 18 Z 4R L FF R &M
B ST ERAT T B,

ERHUR AL o i3 TARRABCOR, —E 2 Z 76 B W BB AT LURUE &
REZAREATRIER TEBETEE, £58 A ERTFHKERZEE KR
NEEFERMRIEZ—.

(1) MERESTHR |

FEBE, HEEXBHTMET, . & 5.1 P LRRAER. HH0%ER
BINTREBAF AN ARETMEY,, ZEEAEA—GBEN EBRA—ZRT
B e R A —Fh 7k I8

BIEESH, HEBKEERAS. REFHELIFREEHTE, BLMNEHE X
ER (53) HTZHE, BEFHRELZSAFEMEY, (AR 52), AHEBFER—

EAIIGH LR Y, B: ¥ ~(0,0%).
WHEBHMRER,, . MAKIKA QICS F Minitab X HE S BEIHHHES
®ER,, HF, WRS52FR.

# 5.1 ARKAFELTHBIRE

F| B o AL S R~
5| M BEH | R R Fom) | KPR (mm) | “FIE mm)
1 | 18 23 3 138.643% 138.64-0.34 | 138.64-0.32
2 138.64-0.30
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3 138.64-0.30

4 138.64-0.32

5 138.64-0.32

6 138.64-0.30

7 138.64-0.34

8 138.64-0.32

9 18 21 138.1433 138.14-0.28 138.14-0.29

10 138.14-0.29

11 138.14-0.28

12 138.14-0.30

13 138.14-0.27

14 138.14-0.29

15 138.14-0.27

16 138.14-0.29

17 138.14-0.30

18 138.14-0.32

19| 16 21 122.795% 122.79-0.22 122.79-0.23

20 122.79-0.25

21 122.79-0.21

22 122.79-0.24

23 122.79-0.20

24 122.79-0.24

25 | 20 17 93.335%° 93.33-0.32 93.33-0.31

26 93.33-0.30

27 93.33-0.32

28 93.33-0.30

29 93.33-0.32

30 93.33-0.32

£52 SHERTREESEHREFIEE
FHES X-/ ")—(1 R FHT Xy “‘?i R

1 -0.02 - 17 -0.01 0.01
2 0.02 0.04 18 -0.03 0.02
3 0.02 0 19 0.01 0.04
4 0 0.02 20 -0.02 0.03
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5 0 0 21 0.02 0.04
6 0.02 0.02 22 -0.01 0.03
7 -0.02 0.04 23 0.03 0.04
8 0 0.02 24 -0.01 0.04
9 0.01 0.01 25 -0.01 0
10 0 0.01 26 0.01 0.02
11 0.01 0.01 27 -0.01 0.02
12 -0.01 0.02 28 0.01 0.02
13 0.02 0.03 29 -0.01 0.02
14 0 0.02 30 -0.01 0
15 0.02 0.02

16 0 0.02 ait 0.03 0.61

2) BEFEHREE—BIRNE x—Rs) EHENIFREIEH

® ETEMHIKM x—RsI=HIE
f Minitab A4S 3HTE 20 5.8 FIRK) x-Rs 1B

Cl MMMEHME

0. 0504
0.0254
-4
® 0.000
*
-0.0251

-0.0501

UCL=0. 0569

X =0.001

LCL=-0.0549

T T T T u
10 13 16 19 22
L X L

Clt MBHBRELME

UCL=0. 06873

WR=0. 02103

LCL=0

B 5.8 KEHFUARKEE—BaREEHE
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o LR .

MERBIEEFAERHAERYES BT ERERA, TFRESHK. A
x—RE, ST BELHR. BHEREUBHRES, K& FAFYEEARFE
HARBEN, TFRERE, SXFEAYE, RUTRFHEN T REMNE
BIEARK T

532 B -—XBHER T FRECH S

NHMBRE - ETRF—BRTUMERR M ITEERE, TFLATRERE. R
M, HTERENRRBR, RAE, SVEKA “UEWE” ML, BEER
WL LBYESE. dit, BESIMIIZNN: BE—HAB 38 (BEEER
. ABRZEN, DM =18, Z =41 HERHT THERR, RIFLEMIFRE
REEEER, UEWEHYAEHEARE. X —RERE, FTXARES
W7 5 ek T RS Minitab, I REBREMNEERAE, RUBETR.

(1 WERititx

Fle R R RIA B R BT B KB 288 AR
i, BWEHYSENEEEF—ERRENERRRABIFEEMCIES, 2
ST R 5.3 it kiR.

%53 RBIHHR
WE4%: KREFAREESRE (=P F A H
Ai5: MG HEIEIRE HI7E B AR

R EIRRR
KRt g Cum) " REATDOE
Wi miRE <38 B
HRIEIRE <56 ‘ &
WIER R ImE +50 e

2) RBigItAER

25T, WAERERRENEEREN: RUNKY A (EERTIRSHHHE
ERRIES), THERB. NAME C, BltRBInEK 54 findBhR. Hh: K
FRABRPEEROAFRE, FHPEE A, B. CHE 2K, MEKA R
WHER) HEUER: -1\ 1, SHRFEFERRGI0EAEER G B
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EBEUEA: -1, 1, MRFEXNEHEBBEHARERE.

%54 REBH R
FRSTHUE | PUEE ’kf 1 x j: :
BRI e A: BHEPLER = H4 7=
i EF R AL BRI L
i%ﬁmﬁ <3gum | Bt TR s HRC48-51
C: JIE#E N HhRae

(3) HEBREICIHESRARXBER

HARFRR B RZM 2° KED 8 KRR, BEFRRTHLEAERAITH,
FIR SR AT R BIR TN, SRR RITERTENAE, ENEBATARASE
PR E RRENTEEEIBRAR T AE . FRBRRAT AL TE RS
Wk 5.5 radiREE GARER=IK, FIHESEE.

£5.5 RBEHE
R B % BEERRE
®B]1AIB [ C| 17 1 5) 21% | 21" | 317 31°%

1{-1(-1}f 142639664421 |59.0014|33.3962 | 87.6539 | 119.464

2 -1 1 {-1|50304|40.9372|58.7564 | 85.4876 | 38.5870 | 42.7658
1 | -1 -1158125(709123}22.7282 | 21.4191 | 25.3396 | 32.2396
41 1 1 | 42.113 | 32.7280 | 53.1394 | 78.3627 | 11.5693 | 31.7038

@ IFREVLEHSMiH

o XBEMERIT

A Minitab AF#ITRE LR MR R 5.5 FralBRESEHIA Minitab
wF, B RR RS T, M EEREWE 5.9 . $# Minitab HFL5E, P<0.05
i NEEEABEERR, WA AHNEENEZZMER. A Pareto B (B 5.10)
WATH - HPEHELKNEER A, REVER 2 REF U ERNERZWE
¥, HREREC, MERIIHH.
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Factorial Fit: Y versus A, B, C

Estimated Effects and Coefficients for Y (coded units) Pareto Chart of the Standardized Effects
response 1s ¥, Alpha = .05)
Tern Effect Coef SE Coef T P ’ :
Constant 49.70 4.718 10.53 0.000
-21.50 -10.75 4.718 -2.28 0.034 oy
B -4.99 -2.50 4.718 -0.53 0.803
C 10.30 S.15 4.718 1.09 0.288 11

S = 23.1150 PRESS = 15388.0
R-Sq = 24.99% R-Sqlpred) = 0.00% R-Sq(ad;j) = 13.74%

Analysis of Variance for ¥ (coded units) !

¢ (1 |
Source DF SeqSS Adj S5 Adj BS ? P " |
Main Effects 3 3560.9 3580.9 1187.0 2.22 0.117 | ’,

Residuel Error 20 10686.1 10686.1 S34.3
Pure Error 20 10686.1 10686.1 S34.3
Total 23 14247.0

Unusual Observations for T e

Obs StdOrder 1 Fit SE Fit Residual St Resid :
|21 23 119.484 68.099 9.437 51.365 2.43 o
Standardized Effect

R denotes an observation with a large standardized residua]

& 5.9 Minitab 12 %74 #ra  EE F 5.10 #FEZE &4 Pareto 4

o ERAE T RIELERI

O HHEREEST RBENAE

EARTRBEREZNEMLE, ATANEENAETHE A, B. C =AMHEX
KARZRE W, FA Minitab 243 L0 BT EASH, FEIE 501, B 512
SR, HE S A4 Y EEFREN:

Y =49.7-10.84-2.50B +5.15C

KA. Y AHERKBRRE.

@ RRLERDE 5T

A HRREREZWREEN A, ENRAHIRE,

B HEHRMLEZEZLHT, ARARBRENEMMER 3629 , FINMHEEE
He (BMASE) A: BEAFERZEEHL. THEE N HB215-245. JIEME A&
pr. £

C %KkjE, EAAFRRBEEI ERABEREGETIE (IFE4HHAEG: 1.1, D
I, BESER TR GGEEREN 41.6), UERELEBHINRRER T HELUAER
BEER GGMiEE<38un); HNRARVIMIEANBNILIR, FERENFEM
RIEZ A RmEVIIN LR &.

HE 5.12 BTSRRI AR Y (EREBRER 36.29, ZBIEE 95%HIATE(E
Ei#%E Y KMEWME<38wn, HRiFEXK 4.5, L Y ERXNMZMEAE A. B. CHIK
F, BEMRAEH: 1. -1, -1,
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Regression Analysis: Y versus A, B, C

Pfdicted Values for Nex Observations

The Tegression equation iz

Y=%27-108A-250B+515C Fex
Obs Fit SE Fit 9% (1 95% PI
Eredictor ‘gC;af SI‘C_?leg 1055 0 0{5 1 68.10 9.4 E(&Ql, 87 TS; 51502, 120. 18;
onstant  49. - 10. g 2 9281 9.4 (3312 T2.49 0.73, 104.89
. 0 Lhe 2B 0 3 %2 944 (651, 5.9%) 1579, 86.37)
c 5150 4718 1.08 0288 4 4160 9.4 (2.9 61.29) (-10.48, 93.68)
511 ZRHFWEAFER B 512 TRMmmLE R

54 BB/

EEHXMEEI RN TFRE. MR, RAER, NREFREREN A
B, RETHESEREEBRZHEAR. TEQHE: TR, MEESEAT, &
TREARENZHRLE—BIIREMPIZHIEAR: a5 AAREEIRE R
BioW . BUABARRIEHEN. WBTRESMZEFHRAKREGH, BB T TEER
HIZhRE, R T REBEMEHRZN T ESHAT; BERLRY, RIET RESK
EHBEARI AT,
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H6oE REESRE

6.1 EXRLE

HE SRR RN DL EXN KRS RN THA A AT E N PR EN
e, REBSVMIFHEFZLETHERE LM, BRAVWRELRE TR
ITRFF R A EERIE.

EXKIELRERHBXHE (2007GG10004004) HIHF, HxBEHAFE L
W BIAEFEHRIE, FEEMRAAIERREPEI, WEIRSPrAsEiRR M7 Ex
FIES RN ALRERHBARFTTHA, SRSV RESFRIAFTEE
HEX.

EXMFERARRREH SWT:

() BETHEIESRERENES, BYTHESE>EREMBSER, ¥F
ST T BT,

Q) HHBIHFRIUENF SR, SA48EIRT NRERS, ks
BEREEHNAR, B THESREFRERELREEHRREBET,

3) XEES R RRENE RIS, ERAVHERBERTRPSHRE
5, B TUKE, SEREGEBEM IR E R T EARMAEEER, HIRT
HETFECHBEF RN T ENRMRAERE, HATTLHNA. ERRARIHTEMR
BRI BRI D R R R s B iR m L Hi S R R R — R A BT .

4) ®F SPC B MEXEHE, AR T H R B4R BE—BIIRETPES
BR, M REREHARERESATEREEIREHIREISN ., St BRSEHERE,
R THET . 28, ST B REERBFEAR, TLRLFRE. £~FAH.
RAMsGEA A, REFETENF RN, B LRE T REERIEHBRARNT
T

6.2 TERE
BT — S H U EA T, EE NN EENUT LA EA LT

R
() #—PHARFEIETEEENNARR, nkERYE., FRGHRE. 7
BEME. ANBERESHHEIEmERENEN, BREELET#EEF
HR, EELVSHETRHEIERREFEHY, ORISR, d—P
REHGEI BT RYE, FEELHRTHERRIE.
() AXRZXMFREREFHRENOTFRIZT HBAAATLIE, BEHE—PMER
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KMFTER, HEHERESEVUHMRENERET, FRAZRAERFOENLE. 7
BB Ry, Ao LnFEEEEER.
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Bt

AXREFINEZHERMBOIET T RRE, MRITHE. B HXAEHN
IRMELHIRIERRES K HE, FME T EZMKEROM. 2SR TR,
FFENREERNLEREOMNIESEARET THRIANBER:; BEF LT ZMins
TREBAZHIRF . EZIMAHERANE AR RS BN ITENEZRKEZREZ
EXH, HERXTERZER, S IME LR R R R R R A i

EREHREEXREIRET, BETRABEENFE IKEALARNEE
B LA IMNER, FHRELFATTE, EISHEE. FEZEREH
WFER S A ZIMNRAET, ZMTNAHBRRNEL RS RZ AR,

BRI EMRAF R CRA 4], tBERMZFERIIKRE. STHAMBIRHE
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