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xfrm%.?f“ BT A A, A ENT R SENEENXRSE. EFENTHELRAMTA S
BT .

B.2.3 SR LRE T HITRE
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J’;_Iﬁglo(xl) F==1, 2, ===, N cetrecsecerecticicanscccccscrccncscsscccea (B.l)
HSCIE u, B vHE my B3 (B.2) 51
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m., =—— A e R LR L R R I AR (B 2
y Néy
HEHRHEZE oy BITLRAE VT s, B (B3) 1HE
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[ B
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K. p. EABRHAERT, EBIASHTARN, gy HXINE Ky, 5. ,1H;

NTL— (JREfE v ER) TR BRUAE LR, R 1008% 15 THELL EEE 100y%K T ESRELE
EZ IR NTLWN, 8, 9)o XTT =095 Fl y=0.50, RJLLFRA 95/50 thiR.

XFETHFEAER T NER/N. B ARy BET 1 fMER, RARXSEEMTHERIXT SRR,
EETAMEEE.
B.2.3.2 NPL——IEATM IR
IESTN LR, B (B.S)EE:

|
My +8y . H——tNno1.
¥ yJ NNLE
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:T_-_t:E:I:
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y HMHA T — M ESNEENEERE. B TERSIEPFENBR, XMIETTFEFESH
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xB.1 BELRPVIESSERT
=0.50 y=0.90 y=0.95

N | .

=09 | p=095 | =099 | p=09 | =095 | =099 =09 | =095 | p=099
3 1.50 1.94 2.76 4.26 1 5.31 7.34 6.16 7.66 10.55
4 1.42 1.83 2.60 3.19 3.96 5.44 4.16 5.14 7.04
5 1.38 1.78 2.53 2.74 3.40 4.67 3.14 4.20 5.74
6 1.36 1.75 2.48 2.49 3.09 4.24 3.01 3.71 5.06
7 1.35 1.73 2.46 233 2.89 3.97 2.76 3.40 4.64
8 1.34 1.72 2.44 2.22 2.76 3.78 2.58 3.19 4.35
9 1.33 1.71 2.42 2.13 2.65 3.64 2.45 3.03 4.14
10 1.32 1.70 2.41 2.06 2.57 3.53 2.36 2.91 3.98
12 1.32 1.69 2.40 1.97 2.45 3.37 2.21 2.74 3.75
14 1.31 1.68 2.39 1.90 2.36 3.26 2.11 2.61 3.58
16 1.31 ' 1.68 2.38 1.84 2.30 3.17 2.03 2.52 3.46
18 1.30 1.67 2.37 1.80 2.25 3.11 1.97 2.45 3.37
20 1.30 1.67 2.37 1.76 2.21 3.05 1.93 2.40 3.30
25 | 1.30 | 1.67 2.36 1.70 2.13 2.95 1.84 2.29 3.16
30 1.29 1.66 2.35 1.66 2.08 2.88 1.78 2.22 3.06
35 1.29 1.66 2.35 1.62 2.04 2.83 1.73 2.17 2.99
40 1.29 1.66 2.35 1.60 2.01 2.79 1.70 2.13 | 2.94
350 1.29 1.65 2.34 1.56 1.96 2.74 1.65 2.06 2.86
0 1.28 1.64 2.33 _1.28 1.64 2.33 1.28 1.64 2.33

B.2.4.2 ENV—_L/R
2k _E PR R T AR BB ik B A THER B E R, WK (B.6) -

ENV(N) =max{x;, x3, -**
R G A EE S R THER S TSR AR, LA HE Iz ERIEBE ZJL::W?E':“?——ﬁfT%'{E

BB, ENVIN) FTEEE TER5F. ENV(N) SHETHRIHT 3 R BU.
B.2.4.3 DFL—IZEEHSHBEELR
FRRBREAEN TR HAAEELBE . BEENy HT FTEHESENZ/D 1008%HIHZA
E¥ETFEATMESRMNEE LR, IMBEBEETERS TSR, LN (B.7):
DFL (N, B, )’) =Xmax; Y=1—f Cetsesceceuscasanccccsstararrrsssetranasattraree (B.7)
I
Xmax SRaE: Jighs 17\{5

S (& T xpax FIELBIEY
Y BEREERE
N, SRy Z[RIAEEMALIEE . XA

a) HBEN BE—APEOSL<D, NAHEERE »;

¥
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b) %5%E NF oy, WnTHeE el s; |
c) L/ELMy WAHEFEEAHE, HHEL iFH““‘{nFH’f%iUT “(RTT SR E W) .
DFL(N, B, p) T /MMERBEEHTE W<13) AR {5 (8>0.95) \IgELE X, DFL(N, B, )
Xl v 56 IR UK .
B.2.4.4 ETL—ZWRAELIR SR
ZRALEZ FIRFRARGHERE, HEREMNEBWEATREBE M MARESHERTR LB NI E
/R, BHEE NMAETHEZA R, BR:
| {xm X12» **ty XiM3 X210 X225 7% X2M3E XNl XN2» "7y XNMS }
HP m ZERHE N"‘*Elﬂ'_ﬁ_ﬁij: 8 AREFERE LRFSET, X (B.8):
=_qu (7=1, 2, =+ M) eeesreocrrernereinnienicicniiiiiciiinion, (B.8)
m; .%FJ:E@"T‘W—&%%K%%‘L%E%H’JE a4, Bi:
| {u}={u11, U2, *°% UM U2y Upzs °7°y UM UNLY UN2Y TTTe UNMG }
ﬁc.h: uij_—‘ﬂ (Izls 2, et N: ]=1: 2, *tty Mu
m;
Attt ), RBMABIRHIFN, B y=ue, 25 0<p=—"<1, HF s
TRBENETFITE. N TEIMRELIHRETRE, B
ETL(ﬁ)—-uBmJ Xp; (J 1, 2, -°-, M) ................................................ (B9)

T m; BRER ] RS PRHR L, ETLB) HEL 50% EEERTX—ES 1008 %A, IR iEHE

jﬂ” m; USNE, BEEESEN. FHAXARBE, ArirEnE—3E, BERFMERE L/ ILF
MR . WE S NETNAT 10,

B.3 filr

B. 3.1 ﬁxﬁ%ﬁﬁi -

K B2EHTHMEN3S, REBRMNFENLESTGRIEYE. ZRE N=14 17T M=5 J| (T 14
RN BRI E, MAER S MR AR EIR) . RB2{/EAB32 M B33 FHRMFCHTES
R A% . .

FB.2 WNRIEEIELS

M=1 M=2 M=3 =4 M=5

N=1 3.0674 3.3636 2.0590 2.4435 3.8803
=2 1.8344 3.6139 4.0711 4.9151 2.4909
N=3 3.6253 4.5668 3.1001 2.6949 3.4805
N=4 3.7877 3.5593 4.1900 4.0287 3.4518
N=5 2.3535 3.4044 4.3156 3.7195 3.5000
N=6 4.6909 2.6677 4.2119 2.5781 3.1821
N=7 4.6892 3.7902 4.7902 1.3293 4.5950
N=38§ 3.4642 2.1638 4.1686 3.4408 1.6260
N=9 3.8273 4.2143 4.6908 2.4894 3.9282
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= B. 2 (&)
M=1 =2 - =3 M=—4 M=5
N=10 3.6746 5.1236 2.2975 4. 1:45 | 4.3956
N=11 - 3.3133 2.8082 1 3.4802 ;.0077 ] 4.2310
N=12 4.2258 ] | 4.3580 - i 3.3433 | J.1924 4.0779
N=13 2.9117 4,7540 1.8959 4,0913 3.5403
N=14 5.6832 1.9063 3.7573 2.8564 4.-1771 )

B.3.2 S EPR
IES B A 2% B (NTL) 21 95/50 IRV 5, Bl 3 EREEN 50%, EDH 95%RERT % L.
% B.1 5 kn. p. ,=1.68. EAT LR (NPL) RTE 95 BEEE T 95% 40 A8, HP o o=
hi 00s=1.771. B B.1 T XEEWE, ME B2 RATHRISH L. EEESTN LRARTREE
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B.3.3 IS LIR
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& ETL
#X
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1.00 ~ ) 5.000
W@ (BLAr)

E B2 ZS¥EINESHLR
B.3.5 MATLAB P m—FE “ul”

p—

HTF v B E I EIRFEET XS rEEM LIRE str in
AR N MEFE X iniAN. 7£ X ul PEidH E

AL, BRFFHHEEBIRGE ST par_ out ., THIMEHECOZHF B.2 LML IEEPERIE .

THEZ& MATLAB ) m— B E“ul”,
KN, FRSEH par in FHA, N%Mﬁ’\éﬁw
RAFPEMRRZE, NMEEEEAGATE
WS FHE B MATLAB 424/

%

__-A’-‘ﬁjé

L) FILIUE m—BR &L 3R B.2 PTsHIS A

(i

X___1n=randn(14, 5) 3.5: cereccccrerttcotaicitriiitinnttiattnncerscncaca. (B.10)
function (par_out, X_ul]l=ul(str in, par_in, X _in)

% ul.m - MATLAB m-function for determining a data array upper limit

Yo
%

11 -may - 1999

% Input Information:

%

% str_in - input string specifying the desired upper lifnit and transform

%

% par_in - input parameters for desired upper limit

%

% X_in -a N by M matrix of data values. N rows in X_in representing individual

Yo measurement points. M columns in X_in representing independently

% processed values. For a specified logarithm transformation of X _in, all

% the values in X _in must be positive. For ETL the mean value for a column

% of X _in must not be zero.

% NTL '

% str_in (1, 4) ='NTLL"-> normal tolerance upper limit with log transform of X_in
% str_in(1, 4) =NTLN'"-> normal tolerance upper limit of X_in

% par_in=[NMk N Beta Ga|

36
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% tolerance interval table value with Beta portion and Gamma confidence
% NPL
% str_in (1, 4) ="NPLL"--> normal prediction upper limit with log transform of X_in

% str_in(1, 4) ="NPLN"-> normal prediction upper limit of X _in
% par in=[N M Gamma]-> 0 < Gamma= (1 - alpha) <1 - confidence coefficient

% par out(1) ==t value-> value of t(N -1, alpha)

% ENV

% str_in (1, 4) ='ENVN'-> maximum upper limit
% par_in=[N M]

% DFL

% str_in(1, 4) ='DFLN'-> distribution free upper limit
% par_in=[N M B Gl--> for B=0 or Beta - portion of population

% par_in= [N M B G1--> for G=Gamma or 0 - confidence coefficient
% par_out(1) =Beta - if par_in(3) =0 and par_in(4) =Gamma

% par_out(1) =Gamma - if par_in(3) =Beta and par_in(4) =0

% ETL

% str_in(1, 4) ='ETLN-> empirical tolerance upper limit

% . par_in=[N M Betal-> 0 < Beta < 1 where Beta - portion of population
% less than the upper limit

% par out{l) =o0_Beta--> ordered value corresponding to Beta

%

-%

% QOutput Information:

%

% par_out - output parameters (if any)

% X _ul - a1 by M data vector specitying the desired upper limit

%

%

N=par in(1);

ifN>1
N 1=N-1;
M=par in(2);
NM=N * M;
par out(1) =0;

X ul=zeros(1, M) ;
if str in(1, 4) =="L'
X t=logl0(X in);
else
X t=X In;
end
%%% mean of N rows over M columns of X_t

a=—mean (X _t) ;

%% % standard deviation of Njrows over M columns of X t

37

www.deruitest.cnl18028963555



http://www.bzsoso.com

GJB 150. 18A—-2009

s=std (X _t);
%%% zero par_out and X ul
par_out(1) =0;
X_ul=zeros(1,M);
%%% %% %% %% %% %% % %% %% %% %% %% NTL - Normal Tolerance Limit %%%%%%%6%%%%%%%%%%%%
if str_in (1:3) ='NTL’ _
k N Beta Gamma=par in(3);
if str_in(1,4) =="L'
fori=1:M
X ul(i)=10* (a(i) +k N _Beta Gamma *s(i) ) ;
end
else
X ul=a-+k N Beta Gamma * s;
end
end
%Y % %Y %% % Y% Yo% Y% %Y % %% %% %% NPL - Normal Prediction Limit %%%%%%%%%%%%%%%%%%%
if str_in(1:3) =="NPL '
t value=tinv(par in(3),N _1);
if str in(1, 4) =="L"
fori=1:M
X ul(@) =102 (afi) +s{) *sqrt(1+1/N) *t_value ) ;
end
else
X ul=a+ (sqrt(1+1/N) *t_value ) *s;
end
par_out(l) =t _value;
end
%%6%0%6%%%%0%%0%% %% %% %% %% %% %% ENV - Maximum Limit %%%%6%%6%6%6%6%%%0%%:%%%%%%%%%
if str_in(1:3) =='ENV" '
X ul=max (X in);
end
%%%6%6%%%%06%6%6%6%%6%6%0% %% %% %% %% DFL - Distribution Free Limit %6%6%%%%%%%%%%%%%%0%%%%
if str_in(1:3) =='DFL'
if 1 > par in(3) >0
Gamma=1- (par in(3) "N );
par_out (1) =Gamma;
end
if 1 >par_in(4) >0
Beta= (1 -par in{4) ) ~ (1/N);
par_out (1) =Beta;
end

if par_out(1) >0

X ul=max (X in);
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else
STMT="improper Beta/Gamma input is exit function uf’
end
end
%6%0%6%%%%%%%%0%%%%6%%%0%%%% %% ETL - Empirical Tolerance Limit %%%%%%%%%%6%%%%%%%%
if str_in(1:3) =='ETL
%% % normalize with respect to the column mean
X=zeros (1, NM);
X _o==zeros{1, NM) ;
fori=1:N
forj=1:M
O XGHG-DAM =X_inG, ) /2G)
end
end
% %% order X
X o=sort(X);
ul index=ceil (par in(3) * NM):
ifNM >=ul_index > 0
ul=X_o(ul_index) :
par_out(1) =ul;
X ul=ul * a;
else
STMT="improper Beta input is exit function ul’
end
end

else

STMT='N < 2 is exit function ul’
end
%

% end of function ul
B.4 HEFREFF

B.4.1 HAFLEREITHEEFSZITERF
EREENT, ERASIEL LN, EFREEE LRI R E:
a) HNALKE, . N=7, & =09, {18 y=0.50, H DFL FIREXTE LR
b) HNARBK, AFE o) FHRIMENE, WATfEH NTL Fik R LR, HEE B F y #AT 0.50,
B WAL e E Rl v R TR

¢) XT N>10 HEEEN 0.50 W, B ETL BRI EREETUIESH, HFa%H DFL

B NTL B EFR . R ETL 77V, feEMEFARES LA —EHREEE.

B.4.2 AHERETF

MRHEN B EERERSEET D, EREHERTTMARRERT, FHEHETFI 3dB~
6dB, BHENFAAFERFEEEE, FPMMEETFRNSNICLEE TARAER FHMET £,
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A TEER FiR G, RBENEEEFAE M TTE RFFENE. FREETRHESIEE RS
ERREHPRERIFREENINMERER, FEFK LI ERN LN IEEEESR, FEIREESW
P Ak e B M B4 G M E RS k.. B, E—BRBKPHFENER, —MBEELH
MHE EEZERPNREZ N ARBIDE, SN EREESRENEI AR NMMELE RSNy FEE
RT XN E AR E T SRR T, ARG A G B 8.

2- S

C.2.1 RpFEHEHESHEE

AT RPLE R 18] 2 B & R R I AR 4 XS A BB R 2 - B e vh i 18 i R P By IE £ 0%
BRI mESER, i EHEEEARE EXTFR. NiEE: BENES —KE20BNEELHR
¥, L amEiTRR. BCl1EaHTHREIpEREREREAYS, CERAFEELZL, —ARXR e
IFE] Ty, 55— HRRKEFEERR T B C.2 B/ 7T HEH P RMS 5 X— AT REERTE T.MEFEL.
# P HEERF, BRENENPTEESESRENNE L4 APRE, PLEFatE ¢ AR PIaE B
FAZERET 8] 1 AAFAER S BB, HPBE >4, FABRKIERIEE 4, WIS EALFITH—L. BE
WG BRI =M £ =\ ,»:T:t:%m, 3 (C.1) -

e.(t)=a (?t—)+a2 (;{_)2 + a;({-—)3 0ttt H ajFaptay=1ccrereceeccccrcences (C.1)
B4 RENESE TR BEIERRBIA—LE 4, R~, LK (C2):
- — al-1)
e (z‘) — t trﬁtﬂtd-t ........................................... sressnseceaaes (C.2)

VIRBREMENE =18 HE, FRERF—1TEBHE. BFHXHE AT LR LRIEKL o (1) fl @)
FEARRNTEIN — ML B s 1 b5 W S R RN 91 e B IR Ee 3 45 R BT R B BURE, T {5 i v
oy e S 135 X 45 2 B T 43R 52 B 18] R 2 AR U
C.2.2 T.F Ttk

Te EXAEMRTEET, SFEREESERKIEERN 1/3 FIENE/DEHKE. T. € X hEmRT
KET, BFED 90%LL LT iR (RMS) B B 2R {EET 10%A71EE RMS 1EE K&/ RHCE
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