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REZ2 BT 2 51 LD S FF-AM 0 A rTRE 72 FIEA AT T 280 Z L idlifF S e Th A

Yo RBRAEZAEL TV DIERENT, RiEd S ORHE & R B R ORI W TR S, 12

HEERHRRIC L > TIEESNHRETH D,

2.4 APLAC-TC005; “INTERPRETATION AND GUIDANCE ON THE ESTIMATION OF UNCERTAINTY OF
MEASUREMENT IN TESTING” ¥

2.4 RHED S OHEEME O R 715

c. JELFRD BRI ENNE DR S DJRA L 72> TV D EEARSMOEICRAME 2 5
Z, F, AEBRORRAFLEHE L O LHEAICE, HBRANE, ZORBRAIEIHED 2
LIZE-ST, WEOARHENSIZEAT 2ERFHAE L TS L& 2 65 (ISO/MEC 17025
? 5.4.6.2, Note2 ),

ISO/IEC 17025 @ 5.4.6.2, Note2 DA SN AHEEIZBW T, BT < b2 TOEER
A DRFEZR R DRETHD, ZDZ LIX, ZOELNTZFHMETENESFENTHY, £ TOHE
PRI NEBEINTNWD Z L EMRTH-DOERERILT LI THA I,

3. WBR - BEhGAER
3.2 ISO/IEC17025 D 5.4.6.2 2% 2 TH/N— DA BRI OV, SBREE R OWNE D AHEN S

A 331 HRBRAT ORE) OFEITTR SN2, 7ot HERERICEIT 5 A X OFH

MNE ORI IZER SN TRV OTH L0 D, LovL, RERFTOMEIES 23R BRET

IZZD XD RFEROBED AN S ZWMET DI L 2ERT L5000 LRV DT, REH

BEVEIIE ORHED S OFHIIC BT 2RBRATOREN 25T 2 LERH 5000 LR,

ISO/IEC17025 @ 5.4.6.2 25 2 [T D FHREOMEFRITIRIZHE D R& TH 5,

a. VAR o) RBGE CUIFIE) 13— ISO/MEC17025 O 5.4.2 Hi% 2 BEE D
FMIZRAE D LD AIETH S, T, T 6 ORERFIEN, [EHER, HugkE
TIXEANOEREL LT, £720%, FETE 2HIFEREIC > THRERL TV D ThH
L, D VITERFOIERE, EETHDL), HDOVITRBREZT DRE O M BIEH S
NHOHERERETH L, B TE 2RBREED A — I —B3 RO TR GIED TR R
bND| EEZLNDHEAELH D, RTINS ORBRIGTIENG D TH 0 ) 2 Hf
S TR ZITANLGNTND Z L 2R T AR EHET 52 ENEE LU,

b. RS O FEREROMEICIRAZH T 5] 1%, TORBRFIEITBNT, zgﬁm
ENZNUZOW TR KFENHEN SR RKTRRAZFE L TH 0, B RICE

R RIFTZENMBNTND ﬁ%%@%%@@@%#®@ﬁ@%%ibf“é
ZLEEERLTWDS, ZOWRDHLNRL, T 2AmW L TR THRAENZ DD
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72D BUNIFGE L TWALLETORENSOERIEHENOIRETHDLH, Z0%

B2xEHAL LD LT HREBRITE, ETHEL KB FENFHEIN TS Z L 23R

TLHRETHD, £, R, 2ORBRAEEZTATT L L EITEZDOL I 2 TOH|
SRR HLNTZRANICHEI SN TND Z L b RIATIETH D,

c. [FHEBRORBFXARD D] (TZOERER, HEINDEEFONE, BIEOI
DOFNEE - IFFEREFORFEDIERICOVWTHRHET Db 2 FATND Z & 2 &k
LCW5, b LZORERTIE CUXTFIE) BAROENNERFEL T Ao EEZSIH
LTWA 261X, #BrAE CUIFIR) 28 TFHEBRORBPXNEZHEL TWDH) &
FELRITH I TWH EEZBND,

i. AEROWMEITHE DI D AT O

i, W SNIREREFERT S, VL, RS 2 HikE

i, W5 SNAEROHE I ENA D FON T EHIRL T\ b
INHDETORENTZSNDHE, WMEDO NS ZFHMT 53 HROEELNIL
ENT, WEORHEN S ITHE S D HEITR,

4. EEHELRER
4.2 2. ISO/IEC17025 D 5.4.6.2 2% 2 DEHOLKMITKRD L B0 TH D,
1. DASROONRBRAE] &1, ENEZIXEBEMICED b giksl ek c
Tﬁ%éhtﬁ%ﬁ@,liﬁﬁ%ﬁ,&ﬁ,ﬁ%,21%®ﬁﬁbiotﬁéma_
AT HERELZBERT S, EEERBKEEL LR35,
i (RN SOFERBEROMICERAZERIT) LiX, ZORBRGER, LERAEENLE
AU DWW TR KR DFFBRNFED S 2R E L, BREERMCE OB RICHE LB L 5 2
DT ENHBNTNDZDMDFEMEDORIMELZFFE L TV Z L2 EHKT 5,
i . #ﬁ#%@%ﬁ%ﬁ%ﬂmﬁéjki ZOBUED, W S DAL, LOFIE,
ISR OFFEORBIERICBET 2R EDTLIREFATND Z EEZBEHRL TN D
b:ﬂ%@f&f®%#ﬁﬁkéﬂék%,%ﬂuimw%®$%#é®%%ﬁﬁ%éhé%
BT,
c. BEOWEDARHENSPNHEICEREND HLOL Y KEVWERDRDEAIZIE, REBRATIRE
Ml ENT=ARHENSDOFLREFZDHIETH D,

7. PEWRBR

7.8 BMZDOIT H HBRDO W O O8Ik, B 2 IXEEMAEY ORER T, ISO/MEC 17025 ¢ 5.4.6.2
ZELTHEIETEDHAENDH D, EWVI DI, ZOHEITITRER T A — X O 4 EHEs
G, WEDOARHENS OEEROMEIZOWTIRAEZBEL, FHEMRORBIEANERIN
TWLH1BThD,
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2.5 ILAC-G15; “Guidance for Accreditation to ISO/IEC 17025” *

G5.4.62 RN —DDRBR N OMIZKELS EDLLGAER—DOONBFHHIZBWTERD,
ARERIZ 31T D IE DO AHED S FEMZ 3 F 0 2 B S 13T 5, THITHRIE & LR TRHEFIIC
TN T rE R Lo Tl ESILD 2 &N E < %, ISOMEC 17025 DBV 5.4.62 132416 D
Ty A —%FLTED, 2O LEREMBEITEED L ZITBEIZANDSI X THD, (ILAC
FRERPT Liaison 25 B XTI HHIE D RN S DFATIZOWT ORI & B H Th 5,)

2.6 NATA; “Uncertainty of Measurement in Construction Materials Testing” '*

ISO/IEC 17025, 5.4.6.2, Note2 1%, RS O EZERBERICRAZHZIT TEBY, @G0B % Fr

EL TS [ESKRBD bR GE] OEHZROTWD, BBRETIX, OFECHEY, §E
ENDHERNRER LI - THE SN D Z & T, ISO/MEC 17025, 5.4.6.2, Note2 |Zii &3 2 iR
FEIZDNWTO MU OERFIHZE LTS EEX HivD, RERPTIE ISO/IEC 17025, 5.4.6.2,
Note2 [ZiHA L22VWVE BAIRER T IEIC W TIE MU BMliZ S L D Th A 9.
5 2 W< OPDOA—A KT U 7 HHE, AustRoads 35 & O Road Authority 7B 51513 ISO/IEC
17025, 5.4.6.2 i, Note2 ([ZHET 572, T XTORBRFIEN RN S OERDRR %2 FE L TE
57, REROMKR MU 28 0HERRE2H6 L TWD DT TldZew, NATA 1X, BEiLxE b oMk,
2B ORRERIEN ISO/IEC 17025, 5.4.6.2 fiii, Note2 (24T 5 L 95 kil 25 #dp T 5,

2.7 A2LA; “Estimation of Uncertainty of Measurement Results for Calibrations and Tests in Construction
Materials and Geotechnical Testing”'”
ISO/IEC 17025, 5.4.6.2, Note2 TH/N—E N LHBRIZ OV TR, EMRBRGER &R, £hb
D FRERAG R DWE DA S %qufﬂﬁﬁ“é?ﬁ%ﬁ?ﬁ@%ﬁ@%E FER SRV IRD Y 2 M TEER
FEOFMIENET, 5.4.62 @ Note2 IZHHT H7-DI21E, D DOEMA~DEIZED [yes] TH
HRXETHD,

FRBR T 1R D) > & A 5 1E

FLYE

R BT STED?

TAEDRE ORI D 7= 0 ORER

EERLCNDMN? NSO OEMDOZENENDE Z DR
FFEPPERED T2 DR E DR A7 LT | SR Z BT 272912 Tyes) ThH
D2 HRETHD,
TIENHREDFRFHAFEL TNDH0?

AT & OFLIR DS R S Ot %

EERNOD?

5.4.6.2, Note2 T TV 2 FHEDOMRZKITRT,

NELSFRO B RRTTiE (R 3 FNE) (2 ISOMEC 17025 D 5.4.2 HiDH 2 Bk T2
HNTVDbOEET, TIUTERMAE, MBS D VITEZEE E LTRITEN TS
W, ETIEET D D EAEBI O, HDHVIIREY T AR L ITEMTFIITH E LT
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NEINTWDHEE R TIETH D, BUROHRE, EE, SAITRO LN TWOLRBRGIE 5
WEFHB L L9 T 2B ZHWAHREOS AL H D, RFRERIHOMEZ L > TRO B
725G AKBOBNTZ] EBZ2oNDZEnbH5DH, LLAERD, ZbORBRGIENZ
BCEDHBTIESZITANLNTWND Z & A2RT T2 OIZRBRATIC L > CTHO LS HE S
TR 720,

(RN S OFHRER ] 1L, ST, GRFEERENSODR S 5%ICHF ST
HAMNSERTH D, 20ROV, HRKOERO /4 LLFTOERIIEBHATEX 5160
HTENDHD,

REFIETUT OO L DL EOFEEPFFE SN TN DD, RBERFIESWT I ERE L T
HXEESR LT DD, TORBRFEN HEBRORIFREZHEL WD) LnHHE
RFEHIWHLE L WD EEZDLND,

1) FEROBEICHO LN D HENFD T T3

2) WESHDAMEREZAVD EITHHIN TS HE

3) AT AEHIRT 2 MG~ R LA T D HIE

IHHD 3 OOFEMITE < OBEEM B - TERBR TMESND DT, ZEAEDF—2A
TR ST A2 LB L LRV, T OGO FIEOFNIIEEE O EME S, i o FEUE
BLOFIHDOEREZFET HZ LICL-T, HIOLMAARITEA - FMEEDOESVHEDORR TH
HEE, NENPSNEDHETEREINTNDHEWND ZLEZEHRLTND,

2.8 UKAS-LAB12; “The Expression of Uncertainty in Testing” '»
3. A & DS &R
3.5 IR RO NG ENHE DO RN S OFERBROMEICIRRZ 5 2, fHROEKIE
RNEBE L TWDIEAITIE, WEDRHEN S ORI O ZRFIHILZE OB 1E &b o
RICHED Z LI R TlileSND EBRX DL ENTE D,

2.9 IANZ; “Technical guide Uncertainty of Measurement Precision and Limits of Detection in Chemical and

Microbiological Testing Laboratories” '

44 RHEN SO T 7 v —F
ISO/IEC 17025 5.4.6.2 Note2 O [HZWETFTOT 7 —F | (%, {bHCMAEwRBRICRIT 5l
TEDARFEN SFHIIZIT S SO LN EIEB 2 b,

4.12.3 ISO/IEC 17025 O 5.4.6.2, Note2
WL DO FMAZORER, B 2 X FOMEY /53 HT OFEIRIZ 351 % Note 2 DIGH b i T
O H LR, EF 00, BRT L7, ST A —5 O3S EMRE B 7,
WIE D ARFEDE O FEARTR OEIZ R 2R D, FHFEROERBER L ERZL T DHI0H
Th b,

2.10 NITE A5 Note2 IZEEd BRL\EhHE DR ¥
(1) NITE 2>5 OE R
HERD MU FHfZ oW T, F& 1E ISO/MEC 17025, 5.4.6.2, Note2 D FEBSO W %2 #fih T, &
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DEIZOWTIRASH D WITIREIRO H 72 7= ORI ZHZ TWZTETTL X 90,

1. BBRPEFEEICE SN TRIND EE, Note2 ITAEET L7 —AEHDHTLL HN?

2. HETII Note2 |2 G 2 EFEESBFIL (BLZ) ENHVOEDBHLOTL LD ?F
NSO BT TL X 90?2

3. EOIEHED Note2 ([Zi & T2 ER"E L TWNETHN?

4. EFEENZ OBERFHEEZWH L L, Hxic MU §Hliz 03 E L 0o 8ans, R
O MU FHBEAER Shanr—23dh D £302

5. Fhkxlx, BEHINTY T IVOEEERFZE, 1SO GUM (23S IEFICERS e E/ XD X 9
72, S OREIZL 5T MU fHliICW < DD FER S 5 LB L TWET, fE#x DE
FAEHEIZ OV CRE S OREOSFHITBR/HLTL L 2 ?
HLHRTENZOEMOBEETRWRL IO A=)V EHYBEFITBIED <7230, JEEhW- L
£7

R
FHAQIT. L Jik
BT EE#H

JNLA/NITE, Japan

(2) APLAC #:#fiZ B Dr. Max Robertson D [a]%Z

REHLUWVERTT, &0 ) 0L, EEHREITZ OBBEOE 2 2 RIZHER L TWHVenh BT
T, FADE 2 & APLAC 1B D HA XV ARIZEASN TN DD HA X A%k L BT E
LX),

a2 TR GTEZRE L TV L E L OEFHE ZF > TInE A, FFoTWizs LT,
Z DHRRIZ—MXIZ ISO/MIEC 17025 DERFH /- L Tk 57, Len-> T, #Bprd 7
BT RTORGORFEZRAS ], D72 & BB HEE 2T IR 255 2 L 1HIRF
SNDHTLE D,
Z DOBERFHEAW LT D72 DICRBITIEIILL FOT R TEITORT IR Y £H A,

a) LD BT T, DF Y ASTM, AOAC, APHA, ISO,EPA 7 & ThHhH Z &,

b) HEDARfEN SO EFERBEROEICRAZRDTND Z &

) WMESINDAEIEFOTIHEGUHREBRORIAERZFE L TNDH I L,

Tz 132 < O ASTM RERIEICOWVWT GUM 4 A TOREEIT> T, O HENTIEOERM
Kbtofﬁiént%@&LT:Vbm—wéhfwé&%;ﬁ%@ﬁ%@ﬁﬁméﬁah

T2 FHER) D P LIeiio TZAUFHAV o~ E BENRHEEH TH 5 &0 )
AT ET, %Mfi DR)ZE AT/ HERE & LT T2 BRI & B2 13521 A
NL5TL X9,

Fex 13 Note2 DERFIHA BT DIFMEABRTIED Y A M H AKX L TWEY A, Fox 1355
s (RN SOHEEZGTe) A2 L LD ELTWDONEIRL, HiFkEEBICZN 2
THZEEIFLCOET O O|ENFHNTH D &) Z L2 HINEEENZ T AND
ROFEEBIFIFDOMREZZITANSTL X 9, BT OIS OFRIZ L D7 — ADOFEHN Tl
=R e XA = ATRDRTNIERY £ A, LR T, Bk 44.1a)¢ 542 D F T

_14 -



RERPTIE, KEHFOBER (KEFOFLETIE L) OBRBIZE L CRENSFHiiZ 5 2 5 &
T,

Note2 Dl RO BT IS U7 HEE 123 1T D i S ORI, DB X T, ZnENDER
BRI T 522 D005 TLE Y, BlxiX, MAEWRBR CIIHFREE (IS0 5725 #5 )
DEHRRHEEME 2 RIS 5 LB b E T, (0B T, TRBE D 2 VISR S E
H AR HEEE 2T 5000 LUVERAR, 2 2 THRAITHBIT N T X COFEERED %
REL, AERKONEOHBET —ZPOENPNTORNWI EE2ERICLR2 T ben
EEMIFRELTWET, BROBORERTIL, RIS GUM IZHED Z e 2 M]IFFLTVET, fill
O EEFRER TIIRBRAT A Note2 2 5 AIREMEIZ DWW T, FRIZAR L TV D R"EZHWS Z &2
H5H ASTM IZOWTIEA—T IZLT0WET, LaL, HEhH LEETHRORHED £
72, T=2BFHTE PN TNORERED b2 T < FIZAN LN HAI12IE GUM
EHEATHZENEHINTHLIZ LI HY T,

INBHOEY EDDRVEERHIRT-OFZ D v MIRUEENTT,

SRTDORY =N ELELCND T LA ET, HFHHE LTIANZ ORfENSICET S
WY —FELRMNLET,

W

Dr. Max Robertson

General Manager Accreditation Service

APLAC Technical Committee Chairman

(3) UKAS Hfi& #%# David Hayward D[a]%%

%< OREMBENZ > ThDH L HIZ, TTD UKAS RERBRATCIX, UKAS (334 DL
ATOERDN G 17025 DFERFEREOBATHIRIZH Y £3,

ZOBMEIZH ST, BRI T D HIE DO RHED ST OV TERBRTO VAT L5 FA L
TW5EZATT, UKAS OREMRIL, FFEDHRBRICOWTO—B LT Vo —F 2 EFEICT
L2012, EMAA T OBEOHEIISO/NEC 17025, 5.4.6.2, Note2) Z ifam L TV ET,

T TRBRIZE T D RN S OFEBL (UKAS HER ref LAB12, UKAS O =7 H A k
www.ukas.com 2°H AP TEET) ITOWTHA X U ALEEHRLE L, V=7 A MZ
1E 17025 1IR3 5 Q&A bt T\ E 9, Note2 NEH T2 7r—2bHDHZ L a2 ANT
WETH, INBIET—R NS - =2 THF -S> TWET, (ERM 3 1ZBLT) Note2 235 H
SNDEEONDOEREDO Y 2 MIBEL TWEEA,

WA

David Hayward

Quality Manager

United Kingdom Accreditation Service
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2. 11 #Z# ASTM SRE&R 5 3%
— I, R ASTM a5 I 3RRBRAT 8 2 D T IEZ VR CTHJE R <A TE 2 L 9 IZBL T OIF
WaeHz2Tn5 P,

1 FH#GPH Scope : AR TIED BHID ER
51 H 3L Reference documents : B£R7"% ASTM HHED S
FH5E Terminology : % DAFUETHEOAL L Hifl HFE D E#
PR 7L ORI Summary of test method : FRER LD HA L 70 2 JRHI
H M Significance : I E DR
F-¥ Interference : HIERERIZ G- 2 2 EH
JE1E Apparatus : sRUBRIERE - ZEE OFEM
FBRIK The specimen : ARERIADIRIR, i, (H25LHHITID) #BAE
BEIE Calibration : FREREEERIZ 51T HEIEDER
FIE Procedure : HIE R L UBIEIZ DUV T OEERERIFIA
FHH Calculation : BIZED DG HNHREDHIEE LD DWREN BB HRERAE R A5 5
FIEZONT O
5 Report : sERPT THAT S 2 iR E CRlBEE 2 853 2 FiEIZ W T OE#H
FEEE & 72372 KV Precision and Bias : # V) i LBI22 & % OB 1L TR I DR ZED R RKFFRA
B D—FDRE, FELNIVHEBRAFETHEZONAELHE L THA TWD Z &3
LN Th D75, FEERNHE S TWOR0nZ ORBRFIENERIIThIL T RN S
LTS,
¥ —U— KN Key words : iR HIEIZRT 5% —U— K

1 : ASTM C128-97' NI DH#JE « WMKROREBRITIETH 5, Z DORFED 13 HilZ Precision and Bias
DRDOEHNTRENTND, FEOFLIRIE, £< O ASTM BEIZERY ALbhTnd,
13. Precision and Bias

13.1 K5 — Z OREBRFIEOREOHEEM (R 1) 1%, AASHTO M EMEHERERFTHRE
YINT T T AORERIZESNTEY, ZORERIE ASTM C128 &
AASHTO #RERIE T84 12 &L » TiThiviz, 7 — 2 1% 40~100 OFRERFT /> 5 15
72 100 L EOFERE R ICHEDSN TN D,

132 72 &0 —ZORBRTIEDNTE LD ZRET HDIZESE S D LWERATRE Y E
DRNDT, NZEVIZONTORHEITR S THRY,

1 OKE
mil () 1| o0 R B0
ol mR i 0.011 0.032
O & OB | REEE 0.0095 0.027
Bor;E HEE 5 0.0095 0.027
W K =R0%" 0.11 0.31
SRR | MOl 0.023 0.066
SR 0.020 0.056
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HE B8 0.020 0.056

k5% 0.23 0.66

T IR BDEITENENETE C670 TR TWNAH(1S)&(2DS)Z#E LT
Do FEEEHEEAEIZ, 15 FEIDND 19 Refi] DI /K IR RIIC K 5 AASHTO #EHE
HERBRPTEGRE Y > TV T — 2 L T DM ORERFT T D 24 L4 el 07 — X %
BRI DA D, REBUISEEEEM T Sh, flfas Cdk
SHIREDOBEM NSO A X — | Lz,
PORSEEHEENEIT 1%L FOWRAKROBMICHESN TR Y, BiE Sz g
BLO1%E D REWRIKEOMEM L ITER D551 H D,

212 F2EDFELD
2.12.1 ISO/IEC 17025, 5.4.6.2, Note2 D fZIR

Note2 [ZIFRD 3 SOBEHENREG TN TV D,

O EL<BOLNEFETHDLZ &

Q@ FHENS OFEHERERICBRZR T TNDZ L

@ MROKRBIFEHEL WL &

NS IZTOMNETITAL B EIN TV DRER H1ETH D DT, JIS O HIZODOEM: 2372 L T\ 5,
A2LA ETIE, BEHOQORHEN S OEERERIL, GMRINT, GHIEERENI DD LD
5% HT HAMENSHENTHD ELTND, 2D X ) BRI S OFHZ21T > TEK O
FRFUE A RET DI1E, — B 2 A 1T 2 LERH D, £ OB ITEEZ RET DR,
FEOZBEOBRFHIEENTNDETHA I, Lo, lx ORBRITIECHOWT IS FEREES
W IS ERIE ORFIE R 2 AR T D 2 ENEE L, EHFO@OFEFEORRFEAITA L FOERIANE
THDHZEBRAEEN TS, RR.Cook' 23 THEIMT OPEITIRNE D AHED & DFHME I DA BB
IR T ZEMAMRETH D] LB TWD K H 1T, FEROAIMIIAHE S OFEIFE R AL KR L7=b D
ThHHRETHD, YR2N D, AN OENMIIAHE S OHEEMLL ETRITIIXR RN THA
9o AHED S DFAMA I E ST TN DR/ IMTE, R & OHEEEZ BE 3 5% CIEMAN
KB THDLEEZEZ DD,

— IR TR, BRBATC L > THEMIES S D& TE DR VBET S L ITfESATH
LIITThHD, 2FV, FURBRILE R 2R BT CRET 256, LERBE T, R UMRMES
O EDHFRFSNTND, 2D, BBRFIENRFRICTHD Z LIXSRTH LN, BRMELH
O BRICHIRZ R T 2 MERH L7259, FERMIEO O ER E LTI, FHUBES O, HEER
B, NOEREDZE, ZOMOMIRRER 72 ENRH 50, TS IHHE DR S OEA (ILAC-G17
) ThH 5, ) ELELN TV LR FIEIA AN ZOFHERBRZ/HEL, —EOHIREZIRL T,
FEROIZODENPHIFFSINAFPHICNE D Z ENRERINTWDH EE I LD,

Note2 DA TIL, FEROIZOLSEXDOERB, THbLUEDO R SITAIM THEEMICR SN
TS ZEBRHIREEN DD, RBITEOTIIZ NS OBEN TG TRNLDONRH 5, fEROERIZ
BIMPRENTOBIHEETYH, JEORHEN S NEBI TRV, HIEO RN S HE M
DEAHTL D KREWZ ERBH D, ZHUCBIHR LT, APLAC SCETIE [EBEOWE O RHED S DN
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ICEDREN D b D XY REWE BN 5821, BT L S LA e S ORLil &2 5 5 R &
Thb,) EBRXTND, 2FV, ZOHEITE, WEDORHEN S OERIEHRIMIFRD Hiviawvy,
ZORMEANEEZBRORENTERETH S,

2122 REDRTEHBZHITS ISO/IEC 17025, 5.4.6.2, Note2 D& KR

FE OREBIZ BT ISO/EC 17025, 5.4.6.2, Note2 Djii i & JFRAIFIICFRH TV D, LavL,
ZDOHMRIRBERICONWTII T —A < XA « =R THDHELTNDZ ENE, ZiL ISO/MEC
17025 B ETE DOFRERZEHS D> DIEEZSIT-CHAE AR £ CORAVFEAZEE L TN 2 &, 5T
KIEFEOFRIZE > THEO RN S ODRBENPMLE L INDHZ LD, Mm2®@%%—¢L&@%
NN Z EITERT LB 615, LonL, BEREED 720 DR HERIZIR > T, #BR7iEOEIE
RO A FRD 72V IGEITIE, A2LA ° NATA O L 9 IZRFE ORER A 15IZ Note2 DiEH 238D 5 Z &1
"RETCTH D E b D,

AR EFIZ L > Tl Note2 DIEHNF S NN ERH D, LFET IR L OMAEY T EFICBWT
I%, Note2 DEHIFFRD LN WGAENRH D, ThUE, b OB IR R A oHmE L
NNV DR TR ZT D720 T, BB OERE L~ VITRBR T IEOHEICHIRTE VW itk D &
Ezohd, 2771, EEBAEDORERCTIE Note2 DA TEHE L TWE, FLEXRRBROSET
XLV 72 GUM OHNER SN D56 H D, —F, WHEE Tl Note2 O 23 R 56
WD, BEMEE ORBROZ  ITWEBROHINEIZH Y, Note2 O A2 W RE2RBRTTEN & 5
Wz ko, Zomites LTE, ERL7EL 91T, BEEDOEIES U I35 1EO 5 HE1HH O i H3
PNHOTRITIE R S 720, TIS BEEERED 72D O EER 1L TIS OB FIEICEFETH D Z &N
R I, FIEOEESR L ITEPUIRD /e 2 £ D, Note2 O O LR ITH 7= S D
EEZBND,

ASTM OB IEITHBMED T —Z DR ENTWVAHORH Y, ZbDT —F & ED R
NS ERIRT LI > T Note2 DiEHZ T L TWDFANH D, IS DL L ORBRFIEITIE, H&
NG, BEMET —ZPRINTELT, ASTM LA CRWIETE e, LiL, < ORBRGEN
EREMCHBERFIEEZRHA L TNDZ e HDHDT, FHEEREETHZLICLY, JISIZH ASTM O
BBMET — 2 2R HATE 2560855, ThbiZTnENO IS fERZE B S CHIEO M FH % iR
THZELICEoTHW T2 Z ENEE LV, 22k, BEBSOPFEMICHIA TIZRWA, JIS 2B
THHMIE DR S DIERPRR T IEHAAEND ZENRLEELWVTH A I,

A2LA"™ (fTBEEF2) & NATA' ((HBEEF3) Ti, Note2 23 T& 2B BB ik
YA RERARLTVD, ZROIZOBREIZBNTS Note2 DIEHDEE LR 55 ThHhA D, TDHR
WUITFBET — 2 Z O E I D B2 0D, fER %2 2D &% < OB 55 Note2 2358 ] ©
L7 A —IIHEINTND,
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% 3 & ISO/IEC 17025, 5.4.6.2, Note2 D E A& EER

3.1 BREAEEBRDOBEM

JIS 3B H 231 % ISO/IEC 17025, 5.4.6.2, Note2 Dt 1%, [RifH & O FH A FRNZ R % 5%
HLfﬁ%%%@%ﬁ%ﬁ%ﬁﬁbfwéjFALmbgﬂéﬂ,;h%@%#@ﬂﬁﬁf%of
RO, TRbH, NN EOFEERBERIZBRAFR T D LTk T, BENEGIMHT THIRFE
HIELOXOFPHAOTIZH D Z &3 Note2 i OFMFTH 5,

iR L7= & 912, Note2 O ORI, % D JIS FERRZE BRI B W THIEO Z YO RFHE B

WCIRET HZ ENEE LD, EOREOREZIT XLV ERTHIE L TTo - K a A
TR D, 25 OREETE DR S ZHEET D 2 LIfhie S22 03, BRSO R DHIE
DAMENSINZFET HHIEITHER SN, TNEZRKICBRFMEO YA RGEET 5 Z &2k b, £72, W
TR E NI RRBR S LIS O BRI AN E DRI SICEF 5T HEEZHND L b EROBMTH 5.

3.2 JISA1108 Tavy)— D EMEHRERERAE]
(1) HEBROME
JISA1108 Tz 7V — N DJEMEIRE R H1E] ORBRFIHILL T TH D,
O MHEEEROHE
HEEATE SOFRT, EWNIEART S 2 FaoAoEA %, BESTHEL 0.lmm £ T
A ELD
@ 2LE D Y
FITE O JEAGREREE, T ONNE & QBRI 2 Y3 5,
@ ko> b
FTE DEA T & 2 T % OMIRZ, BEIRER D 1% UNDRRAET, O HLEIASINER
DOHLE =BT 2 L HICEE, BUEOHSL HIE TR 5,

@ HATBH LA

HERIRICEERE 2 5 2 220 K D ISR (BRI ) OBEINAMER 0.6£0.4N/mm”)  Tfif
HEMZ D,
©® HERHET

LRI EE 3 5 & TR BRI R T e R &2 20T 3 1 7o & TRt i % .

® JEAERE OB

QR V@D RN ERE R D EMRE LR L, JIS Z 8401 Ik » THM T 3 F-Ic o b,
72, EMEREX TR()ICE->THEET S,

fe=—7 (M

ZZIS,  f: JEMEIRIE(N/mm?)
-19 -



P R EE T 2 F TR T IR E(N)
d : RO E L (mm)

(2 HHER

d:(d]+d2)/2

d;d; : BRI 2 J7 18 O E A (mm)

JIS A 1108 [ZHWTEER SN TV D SRR AFTE 3.2.01 Ol TH D,

#2321 JISA 1108 [ZHWTHENR I TV DS HERER S
Gar| HH e
PRI ORR BB T 5 | B <0.5%
& S =5%
AT T 0D~ BE SHEZED 0.05%
i & RFRO 72 TAE | 90£0.5°
I E MR B D 4ol JE e A JISB7733 6. I[ZHIET 2 1 FfhlA I
R OINERR O =<0.02mm,”100mm
B 1 B2 = INERR D [aldinf A3 3°
J XA 0.lmm £ CHIETZ 5
AR Hul & O3 = HRURERD 1%
i B 55 0.6+ 0.4N/mm’
NS HEMEK
I K Anf B D e A BT 3072
B DI IINEURLLTE 1172
FERDFR JEAR AR BT 3572

AR

R NORET N
RO E X A

. 1EE etc)
[ERENS

HERIRDERE d

%] 3.2.1 FpHEEK X

-20 -
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(3) EERHE
1) RO
MEERR O A K 3.2.2 127”7,
#3.2.2 RO

HH A

A R AEAKRIEE A M, T =2 AL FHB L OKEEE A MK
RS VATV OV ESRIRA L2 b O (B 3.13g/em’).

©)
W B @ B L RS 2 JPE)RS (R E 2.62g/cm’, WK 1.21%).
@ M B M RIS BEERAT 2005 (RELEE 2.70g/em’, KR 0.40%) .
@ 8 Fn A mERE AR BUKAl (=X = A e —%8) Fgin4 - LA EJL R SPSSLV)
® A BKIEK
- - K AL AR 509%D 7 U — 1 FRH.

a7 U — MNOERBEBIRT7 Ly ook E%£K 323 10717

IS A 1138 RBR=ICBIT 5227 U — hOED J7) ICTHERLL, ¥ SOL O]
0 KR i X Y & O T, SOL/ N yFE 28y T, [l BICHERETE.
WO P, HEEFIEHIUFO®EY Ths.

MEH DYy, LAV N, MEMOLESEA — 15 DESEE — SRR
— 30 BB — NEELE L — HEMERA — 90 BRI — MIREKT

¢ 100X 200mm O FFEIR, £/ F 25K, F 50 K.

D m | B, #50F S EDI B, S FMOED>XOWRA L LTERERD S
ST S Uf ol e T OB S LT
4 | PB4 WLUNICRU L, SORSEIILAT (FHO1 1) % TR 20+ 1COR

AKIEN TIRHER A 2T - 72

i R | GSREEIE b R & b BT k> TH B

#323 a7 UV—brOEBREBLIOT Ly vk

CSO

KA b WIC (%) 50.9
HIEHE2 s/a (%) 46.1
K W 170

WMo B EAV I C 334
(kg/m’) A S 819
AR G* 987
i PERE AE JBUKFA (kg/m’) 1.670

7 v oy v MR

A Z 7 (cm) 18.0
22515 (%) 4.5
HLAT AR B (kg/m”) 2315
a7 Y — MRE(C) 22.6

35 kO E M TR A AR EERF O & TR T
221 -




2) FEBRONE
322 TR THEERZHANT, TR TO~ODOFEREIT- T2,

O fEREOEEOHEE
1 ROILEOPTRIZHOWNT, 3 AOREZEN MY KL T 10 FOHERE (BR) 21757
72k, WESRHTRO L0 & L,
- WIERR e/ NEORE 0.0lmm D/ ¥ A

@ NyFEOIEHHX
ER Y FINBALEITRATE S ROHEAKIZONT, 1 ADOREE Y % D SN TR
DOREZITV, Ny FRIOFBEEOHEOHE 21T o712, 703, #HffH ﬂ/6Wmn(éM
JIS D&fFOFIfE) & LT,

@ HEfmsaE oflE
— ST DOR Yy F P BAEBEITRAT 10 KROMEKRIZON T, 1 ADRIEE Y% IS DN THE
MR DRE 21T 72, 728, AR E AR 0.6N/mm® (43% JIS Do) & L7,

@ fEAAEE (P e 0T ) 1Tk DR
{ﬁ¢@¢u%&mrm@¢@®ﬁn@%@%ﬁ;#étwéaJmmxﬁfaéﬁmimm
LNIZx L, THENRZTOFHMBNICH LG L, IDICTRE Imm & LI25E0 2 & CEMR
FEOREEIT->T2, 728, RSy FNOEEICRAT 10 IROBEEAZ 1 A OJEH HSHTHEE
B 0.6N/mm> (43% JIS OE&MED P IfE) o & Tk % LT,

® HWATEEIZ & DR
HFE L DB AR T D720, Y% JIS & (B 0.60.4N/mm?) 0> il C & 2 i ik
B 0.6N/mm” (2% L, FFAHIPEZ B0 5 & CRB a2 1T - 72 (AT 10), 7Z2ods, RELE
HATEEITRO LB TH D,

A. BF 0.6N/mm’
B. 8# 0.IN/mm’
C. #8 2. ON/mm?

4 EEBRER
1) RO EAOHEIERS F

1 RDOFRERIBIZ DN THBUABE R O#uR LIIE 21T o To i R A4 K 3.2.4 ([ 3, WIEE D F#E (4
k) 131,730 C, HEAKHE 5% T FEME 3.354 L 0/ha<, MERIZEDETRED L,
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# 324 EAROELORERR (BAL ; mm)

No. HIEH A HEE B HEH C
1 100.26 100.11 100.23
2 100.14 100.20 100.14
3 100.20 100.15 100.16
4 100.17 100.20 100.14
5 100.15 100.20 100.22
6 100.21 100.22 100.18
7 100.20 100.11 100.23
8 100.21 100.11 100.21
9 100.16 100.16 100.14
10 100.21 100.12 100.14
SEHfiE 100.19 100.16 100.18
SNk 100.26 100.22 100.23
B IMiE 100.14 100.11 100.14
PR A= 0.036 0.044 0.040

2) Ny FHEOEL o
BNy FNSEITRAT S IROEEIRIZ SV CTEMEIREE OBIE 21T - i 2 % 3.2.5 1277,
HIEMED FAE (Or#kil) 130.0363 C, AREAKUES% TFEMMES318 L0 /h&L, Ny FHoOAE
ZEITRD BRI T, WEHILFBETIE, Ny FRIOIES DX IIBET HLEN 2N 0L LT
Etd %,

# 325 #y FOEMBRE (A7 ; N/mm?)

No. N F A Ny F B

1 49.32 48.63

2 48.12 48.70

3 49.04 48.50

4 49.68 46.83

5 47.84 50.67
LR 48.80 48.67
e KA 49.68 50.67
e/ IME 47.84 46.83
TR 7= 0.79 1.36

-23-



3) JEAETREE o JH) T SR
WA RO D DL, WHDAERBR CTHLDOT, REBADITLSX 55T, JEHEREONIE
FER AR 3.2.6 1T, JEMEHREDOEEREIL 2.37% CTH -7,

# 3.2.6 JEMGREE OfE R (EA7 ; N/mm?)

No. AR
1 49.60
2 48.30
3 51.34
4 50.39
5 50.60
6 49.53
7 49.78
8 52.41
9 51.11
10 49.22
S 50.23
e KA 52.41
¢/ IME 48.30
IR 1.19
ZEEREL 2.37%

Z 2T, EEMREITHE BRORMESMEER N S 2 KT, GERkE =2 LD L, ERETRE
DKL SIL U=4.74% ThH D, 4, WEESFEHMEIZELNET 5L, fRITARET 3
HiTRRL, RRARED S ZRERONICE b ORT &,

0 »=502N/mm°+2.4 N/mm’, k=2, £7-1% 0, =502 N/mm*+4.7%, k=2

L0, T ORIM LD REVEDO NS E LD EDN3nDd, £z, Hi% NS bk
FiEFEE O JIS Bi% [JISAS308 LT 4 —I 7 A har 7 U—h| IZBWT, ST AREEAOD 1
DL LTEHENDFETHLH D, RNSICLD L, RAELEL, #x OBEIRICH 32 1 Lt
K 3 RO BT 5 AR H 523, FEIEIC DV T OILIERFEA S 2.4/ 3 N/mm® (281 T
b AT ORI LD REWVRIEDARHENS Z SO LI D,

4) BEEAIRE (POdhE o) 12X D8
WEL IS TiX, HEAERD 1% LUANORRZET, ZOHFLRAIER O FLE—FT 5 L9k
vy hFHZ LTS, T7bh, SEMER LA ERIZ 100mm TH L7720, Fho=
OFFEFIIL Imm AN & 725, 2 2T, BEEUROMERDHFOL0 6 DTN O EEZHERT 572
DIZ, NSFHANOTHED L E L, E5ICImmTH Lzd &0 2 FK >V TRBR & i L 7=,
T ORER AR 327 TR T,
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#£ 327 #ERAKEE (B o) ICE D8 (AL ; Nmm®)

No W% IS #FEN O T E MEZ IS #FRSN O TR
' (FNE=1mm) (Imm<-¥H & =2mm)

1 49.60 50.70

2 48.30 50.39

3 51.34 50.65

4 50.39 50.78

5 50.60 50.34

6 49.53 50.42

7 49.78 49.07

8 52.41 48.15

9 51.11 48.23

10 49.22 50.32
NN 50.23 49.91
O[] 52.41 50.78
Bx/IMHE 48.30 48.15
FEHE(R 7= 1.19 1.02

FEREZLEICFREEITY &, JEMHRED FME (#dt) 130424 C, AEAKUE 5%T F BEHHE
4414 L 0/hEL, HEEKRREE (POl s 0T ICXAEEBIIR LNV E W) FERSHER TE
77,

5) WAHEEIC L DB
HATEE O BEMRT D720, MK IS & (B 0.6£04N/mm®) O Al T & 2 fA7E
R 0.6N/mm’ (Zxh L, FPA#IPHEZ EF S %M (R 0.1N/mm’ 36 K OM8F) 2.0N/mm?) Tz %
i Uiz, ZORERER 328 IRT,

#3.2.8 #FHEC L ARE (BAT ; N/mm®)

No. %) 0.6N/mm? 7 0.1N/mm? 8 2.0N/mm?
1 49.60 45.86 49.07
2 48.30 46.69 50.19
3 51.34 4535 51.13
4 50.39 47.16 51.01
5 50.60 45.98 51.03
6 49.53 46.44 50.88
7 49.78 4725 51.11
8 52.41 45.34 50.04
9 51.11 46.38 51.75
10 49.22 46.85 51.54
e 50.23 46.33 50.78
KA 52.41 47.25 51.75
e/ Ml 48.30 45.34 49.07
PEVE(R 2= 1.19 0.69 0.80

FERELEICFREEZITY &, JEMMRED FME (0dt) 1369.93 T, AREAKUE 5%T F 5AHE

-25-



3354 LU RELARY, FMEHEIZLDIAEENBO LN, I OICFEIIHRETT 2 &, #ifmdE
R 0.6N/mm” & ) 2.0N/mm” 2 K 1-& L CRER%E FRIET D &, JEMRED F T (k) 1%
1.460 T, AEKYE 5% T FBERE 4.414 L 0/hEL o728, 58 0.6N/mm” & 45 0.1N/mm’” 123
JOAEROES, RO FE (O#dl) 138049 T, A E/KUE 5% TF BERE 4414 L K&
K potz, Thbb, ik IS O REMRD 0.6N/mm’ (2% L, #AEE RS KE WEAICITAEA
DD LRI Tod, INSWEE (72721, TIS A& I REN A LN,

G)FEED

JISA1108 [ 7 U — N OJEMFIREFRER G5 123D PEDO AN S &2 FEFRIZ L U RD, Note2
ORI E R Uiz, & ORER, EMETRE OWE THEE S 2 JEIRAHED SITA NI F O /Mt &
D HKE<, Note2 DEANTE RV E W) iR a5,

F 7o, HERERERONEOHES T X 5 FESCMHER KO F.0E & DT I L 28, AE 0 TR
DOHIPANTITFHIFRD bR o Tz, 72721, FUHEIZOWTIE, M54 JIS OFFAF i O F10
0.6 N/mm® K0 & /N SWBAITIE, #FDEEIC X 5 BENRD bz, HIEDORHENS 2 3B &
VRDDBA, Y% NS OFAD FIMERR 02 Nmm® 123 2@ 2R T 5 2 ENEETH D,
X, Wb LRRIINR TH LD T, FEROEELRES D VIIMET LI ENEE L,

— IR 7 U — N OIERETRIE & R0 DB TR & LIRS E 2 B8 0.6 N/mm®~2.0
N/mm® & L, /NEWHAGHEE TORBRGEE ST 5 2 L 2R T 5. 2L, KEE ToRmo
WAL, WEEZNRTA—F L LS LRI BRI A LETH 5,
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3.3 JIS A 1110 MEBEMDEE - TKFRHARA X

(1) HBRAEOME
YEOBRBRAIEL, I, a7 U — MNIERT 2MEM ORARN e WERETHLIEEL X
VW kRZ, HEMOATB L OKTEEICESWTRD DD TH S, REBRFIEOME, 1 EH
PROREELEDOH T B NCHFEDERZLZ UL FIORT,
1) HEBRAEDFIE
[1 BH]
@1&%%&ﬁ?ﬁ%ﬁﬂw%>l@Uﬁﬂa4%mme&éu\I%iéﬁfﬂﬁ% Pikic L -,
IEFTER L 2D E T T 5,
ELHM@IELﬁﬁﬁéﬁMH@ﬁH@% B R—
BM O R HEMmM)D 100 5% 77 LAFR LT i \ f
INEEET D,
@ HELZ K THZITWE- T, ROERMEIZOWNTND T,
%@@%WD%<<EE3M)
@ PR AN , KPP CIRENZ 5 2, kiMoot
%%ﬁ%%%bk%,ﬂﬁjC®m¢fz4%ﬁwmé
5 (BH332),

B 3.3.1 BEEL O KB DARTL
[2BEH]
® 20E5COKRPT, AEORBTOERE (my) &AKIEEZITND
(5H333),
® &N LR KRN LI L, KBV %, NI
MDA D EIZH T B,
SN TIIARFICRL, ZOEE (m) Z2iE05,
@ B ZWARMEDH O E TR LT, HTRXD2KELZLQ I
£v, & (m) Z1E05D,
® Btz (105+5°C) ([CAN, HlaBithd 5,

[3EH]

@ 105=5CT—EE@EE LD ETHHRL, BRETHOL,
FDEE(my) T I D,

© FBFEFROFH
KL - D= (my X p,) /" (my—(my—m;3))
ML - D= (myX p.,) /" (my—(my—m3))
WK= : 0= (my—my) /myX100
I, :
mi: RPFAR ORI () B 333 BBOKTEEOHE

_27-



my iR & 2 T OKF O RENF OB & (g)
my: KFONZDORBTOEE (g
my: AREREEOME & (g)
0. RBRIEEIZBT BKOEE (g/em’)
¥, BER IOWAKRORERT, RIRHIERIR U723 EHI W Tiuk LIINE 2 2 BT 72,

2) BIEHBOREZDORE
O 320 WEVEED 0.02% U TOHEIEEZ bbb O
© &M2Z : BB E 3mm LA T O&MR T, EAK 200mm, & K9 200mm D H D
@ WARMEDA IR LTZFZ O ED
@ HLfEHE - ER D OH D H DT, 105E5CITRFFTCE 58D

3) AEMNESE (JISA023 Tavsy)y—rAEEl &£Y)

O B A ZALLFa 7 ) —FEDOL A0, BAY FEOUKEVIRE D00, WA,
Wb, A7 7EM, EOM i HITEEIOME

@ HEH : Smm @S DVITERE TS EE EE DEM

@ M fekie GEROIREE) « BM%E 100~110°COIRE CEL R L 5 £ THRL, BMhio
WEBIZE E TV D A HAKRAEY £ 5 iz kg,

@ K EEALACIKRE (REIREE) - BM ORIEAKN 2L, BMRLONEROZET & 33~ TK TG
&N TV HIREE,

® HBEMORKTE  BETINUERED SD0D I L, f/IHED S D WOIESHE TR
SNDHEM DL

© HEZEEE - B OAERRIEDE

B 2 R AR CBR L 72 M
O RELFE  BMOMEEREOE

"
A AR FE TR L 72 M,
4) FHEHNSDER
WEEBR TR BT =R l»SOERE, OF A 7 AFHER, @4 4 7 BiHMhEKE L OO
fili L7V AR R S ERIZ B L, LUFITRTS,
O ¥4 7 AFHLER
T T Y 7 GREIORREL, 55V, fEy, Ve ANENEMEIC KIETER
s K TOREE SN ZOENTOEE (my) FEMEED, BEMICZIETER
< K TOEMENZORNTOE R (my) PEEER, REMICEKIETER
- Bt O R R ACIRIEOE & (m)) BIEIEEDR, HEMIZ XIETER
- Bt ORGSR R B D E & (my) WIEMEEED, HIEMIZ KT T HEK
©@ %4 7 B
- HSEREOREBREREE (R, KUE) 2%, WEMEIC &IET R
- EIWEREORE (B&, KIE) 25, HEEICRIETER
@ P LA WA S EIA
« IKHNEIEORERH] & 2 O/KIREBIEIC X 2 3Bt OWACKRIEDE WA, JIEEIZ &IZ T ER

-28 -



B JIS OMET, AKiEIX20 CE5 °C, BEFMIZ 24 LD HN TN D,
(2) EERE
O FEBRHER LB alEl o fEE
AEHT FRLIRTNIHI, AIKAB X OWAO 3 FE L L7z,
< JURSH (2505 F82Y, KERA, MOWLAE 2.7 glem’ FRJE, WK 1.0 %reLf)
c KA (BT 2005, AR, MOHLRRE 2.7 g/em’ PRI, WK 0.2 %IiEE)
C W (W 2005, FbAE, MERCEEFE 2.7 glem’ FRE, WRAKER 0.5 %FEE)
HUE MR NENOK) 30kg %, FEOSHE 4.75mm 855\ T5D5 5T, ZHICHEEDHEM
ZWMEIZ L >TL1008IL, EBEEE Lz,
© FEHoOFIE
ETOERBHEHZONT, HEBRE 3 ANTNTI 2 [0 K Uil a S L,
) RBRAE O MEI, RBROEMIC L > TREBLARANEDLEX T, FURBRREZHY KL
M Ue, #akBrdiid, 308k 3 FdE X 3BREL 10 [B] X3 4 X #uR L 2 [E1=180 [F] & 72 %
@ HEn» S OFEAM
PFONTEREREL S LI BIITIC L > TRIEN S 2l L7z, £ 5 OFEM 2R 3.3.2.1~F
3.3.10.2 (2”7,

K)EFX>
EEFERN O RO =AM S 2FK 331157,

#3.3.1 FEBRFER S RO TZHIE DR S

®KE (%) REEE (g/cm’) HEEEE (g/cm’)
%gg apEe| B B aruEeE | 1 & R
T | SR | s | T | SRRk e | PO | RN N
JUEDFI 0.98 0.0653 0.13 2.72 0.0050 0.01 2.69 0.0051 0.01
BxA 0.18 0.0152 0.03 2.1 0.0038 0.01 2.71 0.0040 0.01
®a 0.50 0.0378 0.08 2.70 0.0033 0.01 2.69 0.0037 0.01

JISZ 8401 IZ X » T, HBEM O L OWIKE OGBS R/ NURLL T 2 Ml b 5 2 & & BUE
ENTND, FEERBREROIERTE) &1, ERICAW- 3 FEOHEM D 0.01gem’ T,
BT ONTEREE D ARRED & & G S A7z, Mok SRaBRE B O LR R e 1%, EBRICH W 7S
MORHEIZ L > T 0.03~0.13% & K& < Bigo2n, a2 OfEROEE TR L =A%k
AN S TRTE 0.13~0.17%DIFE—EDLE LD, ZOZ b, WKENMER 03%% 1
[ 55 # Tk, WoKEOH T OB A JEBRA T S A EEl 572,

L7235 T, BUTO JIS BB HFIETIX, BEEIZHOWTIE Note2 2@ TX A0, WAKRIZHOWTIT
Note2 ZiEH TE 2V, ZDGE, HEINTHEDOENSICET HIRANPMLEL 2D,
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# 3.3.2.1 JIIRFIOWKEHBREER

(BT : %)
A
nNEvFI HEHE A HEHEB HEHEC
IQEINE| 2 [\l H IQEINE| 2\ H 1ElH 2\ H
No. 1 0.958 0.893 0.937 0.978 1.005 0.925
No. 2 0.940 1.006 0.971 1.053 1.099 1.050
No. 3 0.992 0.971 0.952 1.023 1.085 1.003
No. 4 0.984 0.990 0.970 1.035 1.049 1.086
No. 5 0.977 0.976 1.000 1.052 1.086 1.012
No. 6 0.964 0.960 0.964 1.039 1.081 0.996
No. 7 0.959 0.942 0.997 0.970 1.092 1.014
No. 8 0.961 0.883 0.957 0.899 0.988 0.942
No. 9 0.953 0.840 0.867 0.918 0.960 0.890
No. 10 0.966 0.897 0.935 0.924 1.008 0.955
ZaEBOHE LEOSBOMER
K1 Aza KHEIESE) B:b AKHEG 7YY HukL n [B](2 [F])
T =% Xu(i=3, j=10, k=2)
S=23, 5 X S= 57.7830
CF=(2,%; 2:X)°~abn CF= 57.5828
S7=8 —CF H B fr=abn —1 Sy= 0.2001
Sy= (2 2 Xu)’bn —CF HHE fi=a —1 S,= 0.0449
Sp= (X, 2Xyu)’~an —CF H HEE fo=b —1 Sp= 0.0910
Sus= 2, X)( X Xu)' 1 —CF-S4-Sp HHE fis=(a—1)(b—1) Sp= 0.0086
Se=Sr—S,—Ss —Sus E HE fe=ab(n —1) Se= 0.0556
% 3322 HEOWE
K] 5 Si HEE | v Sy B
illzesy A 0.0449 2 0.02245 ol+20 0,7
AV B 0.0910 9 0.01011 olt6 04
ZHAEM AXB 0.0086 18 0.00048 ol2 045
A e 0.0556 30 0.00185 ol
3t K 0.2001 59
FEUER e NS DR
us= 0.0321 o=V, —Ve). 20
ug=0.0371 o5=Vs—Ve). 6
ue= 0.0431 oe’=Ve
uc= 0.0653 uc’= 0A2+ 0“32+ oé’
EHAZERTEMNE  0.0653
R REL S 0.13
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% 3.3.3.1 ARAOBRKESRRER

(HLA7: %)

A
ARA HIEH A HEHB HEHC
IREIRE 2[5 H IREIRE 2 [\l H IREIRE 2 51 H
No. 1 0.202 0.179 0.174 0.193 0.184 0.175
No. 2 0.167 0.144 0.172 0.163 0.163 0.149
No. 3 0.182 0.154 0.191 0.164 0.173 0.168
No. 4 0.171 0.176 0.166 0.189 0.185 0.167
No. 5 0.174 0.174 0.183 0.202 0.169 0.146
No. 6 0.182 0.178 0.164 0.169 0.174 0.164
No. 7 0.173 0.173 0.191 0.191 0.169 0.146
No. 8 0.189 0.175 0.194 0.222 0.165 0.156
No. 9 0.171 0.189 0.199 0.171 0.185 0.199
No. 10 0.169 0.174 0.201 0.183 0.165 0.184
ZaRBEOBRELEOSHSMER
K7 Aza KHEGIEE) B:b KHEMVTY ) #uKL n [B](2 [E])
T =% Xp(i=3, j=10, k=2)
§=2,%, XX’ S= 1.8735
CF=(2,%; X.Xy)°~abn CF= 1.8600
Sy=S —CF B fr=abn —1 Sy= 0.0135
Sy= 22 XXu)’bn —CF B fi=a —1 S,= 0.0022
Sp=2( 2, XXy)’ ~an —CF B fz=b—1 Sg= 0.0032
Sup= 2 Xi( X1 Xyw)’n —CF-S4-Sp HHE fip=(a—1)(b—1) Ss= 0.0036
Se=S;—S,—S; —Sus B fe=ab(n —1) Se= 0.0044
# 3.3.3.2 RS E
FLA] SEJ5Fn Si B H Sy Vi 53 B D WA
illee A 0.0022 2 0.00112 o 2007
W ZANZ B 0.0032 9 0.00036 olt6 0
A H AR AXB 0.0036 18 0.00020 0 2048
R e 0.0044 30 0.00015 ol
3t | T 0.0135 59
TEAER NS DFH
u=0.0070 o =V, —Ve). 20
ug=0.0060 og=(Vy—Ve) 6
ue= 0.0121 ge’=Ve
uc= 0.0152 uc’= 0‘A2+ 0"32+ oé’
BRBETRRENE  0.0152
PR FEME 0.03
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% 3341 BAOBRKESSRER

(BT : %)
A
BR HEHA HEHEB HEHC
IQEINE| 2 [\lH 1=l H 2\ H 1ElH 2\ H
No. 1 0.479 0.484 0.609 0.528 0.512 0.564
No. 2 0.496 0.505 0.514 0.532 0.492 0.514
No. 3 0.482 0.465 0.609 0.485 0.532 0.506
No. 4 0.441 0.424 0.464 0.469 0.450 0.500
No. 5 0.482 0.501 0.507 0.522 0.470 0.503
No. 6 0.514 0.462 0.497 0.503 0.444 0.508
No. 7 0.532 0.480 0.497 0.499 0.467 0.521
No. 8 0.534 0.438 0.473 0.505 0.491 0.509
No. 9 0.540 0.468 0.509 0.519 0.500 0.523
No. 10 0.535 0.469 0.487 0.524 0.488 0.542
ZaEENERE LEOS S TER
Kl Ara KYEGIERE) B:b KEEG L7V 7) HuL n [8](2 [H])
T2 X(i=3, j=10, k=2)
S=23,%, XX S= 15.0908
CF=(Z2,%; 2.Xy)’ ~abn CF= 15.0190
S7=8 —CF B fr=abn —1 Sr= 0.0718
Sy= XX 2 Xu)’bn —CF B fi=a—1 S= 0.0069
Sp= (X, 2Xu)’an —CF H R fo=b —1 Sp= 0.0195
SAB: ZiE/(Zk)nyz/n _CF-SA-SB g m§ﬁ3=(a _])(b _]) SAB_ 0.0112
Se=S;—S,—S5 —Ss B fe=ab(n —1) Se= 0.0342
% 3342 HEOWE
K] 5 Si HEBE | 4rovi Sy B D HA
illzesy A 0.0069 2 0.00343 o l+200 7
AV B 0.0195 9 0.00217 o605
A HAEH AXB 0.0112 18 0.00062 020,45
A e 0.0342 30 0.00114 ol
3t K 0.0718 59
TEAER S DFH R
u= 0.0107 o=V, —Ve). 20
ug= 0.0131 o5=Vs—Ve).”6
ue= 0.0338 ge’=Ve
uc= 0.0378 uc’= 0A2+ 032+ oé
BRIRERFENE  0.0378
PRERFFEM S 0.08
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# 3.35.1 JIBAOREFEARRER

(BN g cm?®)

A
NEbF HIEH A HEHB HEHC
1 [=H 2[5 H IQEIRE 2|H | 1[HEH 2\l H
No. 1 2.724 2.725 2.724 2.723 | 2.729 2.726
No. 2 2.713 2.713 2.712 2711 | 2.717 2.713
No. 3 2.71 2.717 2.715 2715 | 2.721 2.718
No. 4 2.714 2.722 2.721 2.721 | 2.727 2.723
No. 5 2.716 2.718 2.716 2717 | 2.722 2.720
No. 6 2.724 2.717 2.716 2716 | 2.721 2.718
No. 7 2.727 2.726 2.726 2725 | 2.730 2.728
No. 8 2.724 2.722 2.723 2.720 | 2.726 2.723
No. 9 2.719 2.719 2.716 2717 | 2.722 2.719
No. 10 2.718 2.721 2.720 2718 | 2.723 2.720
ZaRBEORERE LAEDSBOER
Kl Ara KHEGHIESE) B:b AKHEMS V7Y KL n 812 [8])
T4 Xi=3, j=10, k=2)
§=2, 2, DXy’ S= 443.9434
CF=(X, %, XX)’ ~abn CF= 443.9421
Sr=S —CF B fr=abn —1 Sy= 0.0013
Sy= X2, XXu)’bn —CF HHE fi=a—1 8= 0.0002
Sp= (X, XiXy) ~an —CF HHEE fp=b—1 Sp= 0.0009
Sus= 2 Xi( X Xyw)’ . n —CF-S,4-Sp HHE fig=(a —1)(b—1) S5= 0.0001
Se=S;—S,—Ss —Sus B fe=ab(n —1) Se= 0.0001
# 3.3.5.3 RS TE
G| S Si EREshiy 3R Vi S R D FRE
W E A 0.0002 2 0.00008 o +200 7
APz B 0.0009 9 0.00010 olt6 04
ZTHER  AXB 0.0001 18 0.00000 0 20458
A e 0.0001 30 0.00000 ol
# T 0.0013 59
TEAER e S DFFE
u= 0.0019 o l=(Vi—Ve) 20
ug=0.0041 o5’=(Vs—Ve) 6
ue= 0.0022 oe’=Ve
uc= 0.0050 uc’= 0A2+ 032-1- o’

ERHRELRENE 0.0050

HSRFHENS

0.01
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#3361 ARADREFEFRRER

(AL g cm’)

A
akAa HEHEA HEHB HEHC
IQEINE| 2\ H 1=l H 2\H | 1|H 2 [\lH
No. 1 2.710 2.709 2.708 2707 | 2.709 2.720
No. 2 2.712 2.708 2.708 2707 | 2.708 2.719
No. 3 2.714 2.710 2.708 2.709 | 2.709 2.713
No. 4 2.712 2.708 2.708 2704 | 2.707 2715
No. 5 2.714 2.710 2.708 2.708 | 2.709 2.714
No. 6 2.713 2.707 2.709 2706 | 2.707 2.713
No. 7 2712 2.711 2.707 2706 | 2.707 2.713
No. 8 2.713 2.710 2.707 2704 | 2.708 2.712
No. 9 2.713 2.710 2.707 2.708 | 2.708 2.712
No. 10 2711 2.711 2.708 2.708 | 2.709 2.712
REOHELEBEOSBATHRE
K1 Aza KYEGIESE) B:b KEEGLT7YL7) UL n [8](2 [H])
T2 X(i=3, j=10, k=2)
§=2, %, XXy’ S= 440.5761
CF=(Z2,%; X.Xy)’ ~abn CF= 440.5755
S;=S —CF Bl fr=abn — Sy= 0.0006
Sy= 22, XiXyu)’bn —CF HHEE fi=a —1 S,= 0.0002
Sp= (2 XiXyy)’~an —CF H L fy=b—1 Sg= 0.0000
Sus= 2, X)( XXy n —CF-S4-Sp HHE fip=(a —1)(b —1) S5= 0.0001
Se=S;—S,;—Sp —Suz B fe=ab(n —1) Se= 0.0003
% 3362 DESITER
A S50 Si EREEpi S Vi 3 D B
e A 0.0002 2 0.00010 o 2007
SPZANZA B 0.0000 9 0.00000 o604
ZTHER  AXB 0.0001 18 0.00000 ol2 048
R e 0.0003 30 0.00001 ol
# | T 0.0006 59
TEAEAR TS OFH R
u= 0.0021 o=V, —Ve). 20
Up= 0“32=(VB—Ve)/6
ue= 0.0032 o&’=Ve
uc= 0.0038 uc’= 0A2+ 032+ oé

B RAEERTENE 0.0038

PRIRTFENS

0.01
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%3371 BREOREEFEELRRER

(BN g cm?®)

A
Ba HIE A HIEEB HEHEC
IREIRE 2 [5]H IQEIRE 2 | 1[EH 2\l H
No. 1 2.703 2.704 2.700 2.701 | 2.704 2.702
No. 2 2.701 2.701 2.702 2.698 | 2.703 2.696
No. 3 2.700 2.701 2.696 2,699 | 2.698 2.703
No. 4 2.702 2.700 2.700 2.699 | 2.702 2.700
No. 5 2.706 2.705 2.705 2.702 | 2.708 2.704
No. 6 2.709 2.707 2.703 2.704 | 2.709 2.710
No. 7 2.704 2.704 2.701 2.701 | 2.705 2.701
No. 8 2.702 2.701 2.698 2.698 | 2.699 2.699
No. 9 2.703 2.702 2.700 2.699 | 2.703 2.702
No. 10 2.704 2.703 2.701 2,699 | 2.705 2.702
_REEORELEOSBAHHER
Kl Ara KHEGHIESE) B:b AKHEMS V7Y KL n 812 [8])
T4 Xi=3, j=10, k=2)
§=2, 2, DXy’ S= 438.0666
CF=(X, %, XX)’ ~abn CF= 438.0661
S;=S —CF HHE fr=abn —1 Sy= 0.0005
Sy= X2, XXu)’bn —CF HHE fi=a—1 S,= 0.0001
Sp=2( 2, XXu)’ ~an —CF B fz=b—1 Sg= 0.0003
Sus= 2 Xi( X Xyw)’ . n —CF-S,4-Sp HHE fip=(a—1)(b—1) Sus= 0.0000
Se=S;—S,—Ss —Sus B fe=ab(n —1) Se= 0.0001
# 3.3.7.2 RS HE
FLA] SEJ5Fn Si B 53 HL Vi 53 B D WA
WEE A 0.0001 2 0.00005 o +200 7
APz B 0.0003 9 0.00004 0lt6 oy
ZHAEH  AXB 0.0000 18 0.00000 0 2048
R e 0.0001 30 0.00000 ol
# T 0.0005 59
TEAER e S DFFE
uy= 0.0015 o=V, —Ve). 20
ug=0.0023 o5’=(Vs—Ve) 6
ue= 0.0017 oe’=Ve
uc= 0.0033 uc’= 0A2+ 032-1- o’

BRHIEERENIE 0.0033

HSRFHENS

0.01
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% 3.38.1 JIIRFlOMfEEEHRBRER

(AL g cm’)

JNELFI HEHA W E HEHC
1= H 2\ H 1=l H 2\H | 1|H 2 [\lH
No. 1 2.698 2.701 2.698 2.697 | 2.702 2.701
No. 2 2.688 2.686 2.686 2.683 | 2.687 2.685
No. 3 2.683 2.691 2.690 2.688 | 2.692 2.691
No. 4 2.688 2.696 2.695 2.693 | 2.699 2.694
No. 5 2.690 2.692 2.689 2.688 | 2.693 2.693
No. 6 2.698 2.691 2.691 2.688 | 2.692 2.691
No. 7 2.701 2.701 2.699 2.698 | 2.701 2.700
No. 8 2.698 2.699 2.697 2.696 | 2.699 2.697
No. 9 2.693 2.696 2.692 2692 | 2.696 2.695
No. 10 2.692 2.696 2.695 2.693 | 2.696 2.695
ZaEENERE LEOS S TER
K1 Aza KYEGIESE) B:b KEEGLT7YL7) UL n [8](2 [H])
T2 X(i=3, j=10, k=2)
§=2, %, XXy’ S= 435.3787
CF=(Z2,%; X.Xy)’ ~abn CF= 435.3773
S;=S —CF Bl fr=abn — Sy= 0.0014
Sy= 22, XiXyu)’bn —CF HHEE fi=a —1 S,= 0.0001
Sp= (2 XiXyy)’~an —CF H L fy=b—1 Sg= 0.0011
Sus= 2, X)( XXy n —CF-S4-Sp HHE fip=(a —1)(b —1) S5= 0.0001
Se=S;—S,;—Sp —Suz B fe=ab(n —1) Se= 0.0001
% 3382 DEHITER
A S50 Si EREEpi S Vi 3 D B
e A 0.0001 2 0.00003 o 2007
SPZANZA B 0.0011 9 0.00012 o604
ZTHER  AXB 0.0001 18 0.00000 ol2 048
R e 0.0001 30 0.00000 ol
# | T 0.0014 59
TEAEAR TS OFH R
u= 0.0012 o=V, —Ve). 20
ug=0.0044 o5=Vs—Ve). 6
ue= 0.0022 o&’=Ve
uc= 0.0051 uc’= 0A2+ 032+ oe

BRABERTENE  0.0051

PRIRTFENS

0.01
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#3391 ARADHEFERRER
(HAL: g cm?®)

A

Alka HEE A HEHB HEHC
1Al H 2 [l H 1 [ H 2EH | 1[AH 2 [AlH
No. 1 2.704 2.704 2.703 2.702 2.704 2.715
No. 2 2.708 2.704 2.703 2.703 2.704 2.715
No. 3 2.709 2.705 2.702 2.704 2.704 2.708
No. 4 2.707 2.703 2.703 2.699 2.702 2.710
No. 5 2.709 2.705 2.703 2.703 2.705 2.710
No. 6 2.708 2.702 2.704 2.702 2.702 2.709
No. 7 2.707 2.706 2.702 2.701 2.703 2.709
No. 8 2.708 2.705 2.702 2.698 2.704 2.708
No. 9 2.709 2.705 2.702 2.704 2.703 2.706
No. 10 2.707 2.706 2.702 2.703 2.705 2.707

“REENRELEOSRSHTHER

Kl Ara KHEGHIESE) B:b AKHEMS V7Y KL n 812 [8])
T4 Xi=3, j=10, k=2)

S=2, 2, XX’ S= 439.0167
CF=(%,%; X.X;)’~abn CF= 439.0161
S;=S —CF H B fr=abn —1 Sy= 0.0006
Sy= X2, 2Xu)’bn —CF HHE fi=a—1 S,= 0.0002
Sp= (X, XXy) ~an —CF HHEE fp=b—1 Sp= 0.0000
Sup= 2 X XX~ n —CF-S,-Sp HHE fip=(a—1)(b—1) Ss= 0.0001
Se=S;—S,—Ss —Sus H M fe=abn —1) Se= 0.0003

% 3.3.9.2 DHSTR

G| S Si B S HE Vi S ER D B
W EH A 0.0002 2 0.00011 o +200 )
NZAZA B 0.0000 9 0.00000 oSlt6 04
22 HAEH AXB 0.0001 18 0.00000 0 20 4.8
R e 0.0003 30 0.00001 ol
it T 0.0006 59
IERERFENISOF A
u= 0.0023 o l=(Vi—Ve) 20
ug= og’=(Vs—Ve). 6
ue= 0.0033 oe’=Ve
uc= 0.0040 uc’= 0A2+ 032-1- o’

ERHRETRENE 0.0040
HiEFEMS 0.01
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£ 33101 BAEOHREZEABRKER

(HA7: g cm?)

A
Ba HIEF A HEFHB HEFC
1[ElH 2 A H 1[5 H 2[BH | 1EIH 2\l
No. 1 2.690 2.691 2.683 2.686 | 2.691 2.687
No. 2 2.688 2.687 2.688 2.684 | 2.690 2.682
No. 3 2.687 2.688 2.680 2.686 | 2.684 2.689
No. 4 2.690 2.689 2.688 2.686 | 2.690 2.687
No. 5 2.693 2.691 2.691 2.688 | 2.695 2.691
No. 6 2.695 2.694 2.690 2.690 | 2.697 2.696
No. 7 2.690 2.691 2.688 2.687 | 2.693 2.687
No. 8 2.688 2.689 2.685 2.684 | 2.686 2.685
No. 9 2.689 2.690 2.686 2.685 | 2.689 2.688
No. 10 2.690 2.690 2.688 2.685 | 2.692 2.687
ZaREBEOFE LEDOH A ER
K7 Aza KHEGHITEE) B:b KHEGV 7Y 6L :n B2 [A])
T2 Xi=3, j=10, k=2)
§=23,5, XX S= 433.7041
CF=(2,;%; X\X;)’ ~abn CF= 433.7034
Sy=8 —CF H HE fr=abn —1 Sy= 0.0007
S,= 22, XXy bn —CF B fi=a—1 S,= 0.0001
Sp=2)( 2 2iXyw)”~an —CF H FE f=b —1 Sp= 0.0003
Sis= 2 (X Xu) n—CF-S;-Sy  BHHE fig=(@a—D(b—1) S5= 0.0000
Se=ST—SA _SB _SAB 5 E‘H};"Ffe=ab(n _]) Se= 0.0001
% 33.102 BN R
BN 7 F0 Si A SR Vi Oy RO IR
B EE A 0.0001 2 0.00007 o 2007
$o70 ) B 0.0003 9 0.00004 0lt6 04
ZHAEH  AXB 0.0000 18 0.00000 02048
s e 0.0001 30 0.00000 ol
T 0.0007 59
TEAER S DR
u= 0.0018 o /=(Vi—Ve). 20
ug=0.0023 o5=Vs—Ve).”6
ue= 0.0022 o’=Ve
uc= 0.0037 uc’= 0A2+ 032+ oé

B RIEETRTEMNS 0.0037

PRRTFEMS

0.01
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3.4 JIS A 1325 TEZEMHDOMRBREREHIE]
(1) HEBOME
1) #BRTFIAE
O ARITE S F B OMmN & AT BT A axmifE s 45, TOEIIE0
100 mm, —3 SUXEARIT 20~50 mmfLfE &35,
@ T3 ET D,
@ WERTOFEAEIL 205C, 50E10%RH XIFIMEO EEEOEHIRIEAE B JE L I-&F0E
JEAEIREENIC 24 BRI E§RE T 5,

- B
AABRAGE AL, IRERE, SR VA — R ONREEFHEIE > DI S, T O Z[X 3.4.1
RN
] EtE
ik
I %I / / BRI —
. %
% %/ A
% % REEEH
Tl
B 3.4.1 BRI SR = e AR B
© ABRTIH

O AEtOREEZHET 5,

@ REHLERICVE X 2 DA Te, HOIAD R WIGAITRE R ICBEE T 5,

@ EFERER NI E W 2B R L 2 — D R B A SN ELIC B T D,

@ k& AT 2 R B I REICEY (11T D,

® EFETHEIE 2RO R H & NEE S ICIREENE U SR InBGEE CHIBSE 5, HA
ELTH1IC/min &35 (EEEORKZWVHETIHR 0.5C/min) ,

® RELOIRE & B IBEEZWE L, bRV F —8 X OO EBZR O R L LT 5,

2) HREEOTER
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C REE(E  MEOREEAEL SR L X, TOREGETOMHOR SELR LR
S Lol

© BIRSE : MBIOBIEZE L RS L OBRAER TR END L &, TOHMO R SEL
SRR 2L O L7 U LR A & I D & TR LT,

- ERIESE MR OIIE L b B SELOBIRAER TRERVRAD, b HRIERIH
B B S Bk A 2 OWRIEAE TR LT,

(2) JIS DERFEN L RIEL 5N 5T HEA S O
1) JIS THER X T2 RIERE K OEROFRR
- PHOREIOE X 0.5mm
- AEtOFESZ{b&E : Spm (0.005mm)
- IR £0.5%
- BRSO ERIMIEREORROR TR - AT 2T

2) #AET IV
AL
a =
Ly AO
2T, o SRR TERMIEESR (K
AL :A0IZBITREBORESZ{LE (mm)
Lo : JIHOREOE X (mm)
A0 REZEE (K)

3) FEMEERIX

FRIZ R SRR T 2 ME DO AN S OEK Z K 342 1277, 72720, EIZEELONRE
HECIEABFHINIC L VRIEEOENMNCEDE LS FRA LRV HIEEDOENZ LD IELD
ENRBRELBND EBZONDHDITHABRIKORENFEETH D,

REZIE
s Bizktt:
7 P B ERIE
FBL DR S
RS
Sk ) AURHHE
. *XIE Er=y &IE
) R L P sl
i RE
oL

IE
iy

PR SAE
4 3.42 BREZIRIHE OARHED S OFFEZER X
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4) NHENSDRFS D
PRI RR O B AT S ITRANTE SN D,

ull 2 2 2
- ()] {20 {x20)
FRIE SRR C O Ry OREFPH 2 PR,
- MIHOREIORS (L) =100 mn
- WEtoR SZbE (AL) =0.040~0.080 mm
22T, REWLBEFMEIOBIZESR (o) OH=10~20x10°
MW OREIOR S (L) =100mm
HEZ R (A6) =40K
- REEE (A0) =40K ., JIS SO CIIEE LRI T 2 BEF R, —#i7k
BEEAEFCITF RN D 70~80°CE TOM CTOREENETHESIND Z LBREZ W
728, SRIOARMHNSFEHITITREZE (A 0) =40K & -,
RERSAED DHEE SNVD MR AR S 25 3.4, 1 ITRT,

#34.1 JIS CERINDIWPEREE & KNS OHEE

%) HIEREEE (%) AT FHRI AT Z (%)
M OREI DR S (L) 0.5 —Hk uo/Lo=0.289
ABtOR SZ & (AL 6.25~12.5 —kk uy/ AL=3.61~722
REZbE (AO) 0.5 —kk uy o/ A 0 =0.289

L7 o>C, JIS DERIEENS RFED B DX AR 31X

M:\/O.2892+(3.61~7.22)2+0.2892:3.64~7.23% Thbd,
a

VLB, SR ORENPMILE LT2BETH L0, WOk S22 bE & IREOZ(LEITIEDH
Hazbo, ZOBE, 2 SO OMHBIRBITHRIZREEROBERTH L Z Lnd, HIE RO IR
IFYERZE CHIE DO S a5 Z EDEE LU,

5) HEREROFIROIEA M

JIS TIIAERZ T T 2 72T ERFEE SN TV DD, THUTHHRHERA L E 23 £5%
THHZEEERLTEBY, ZNE2AE/RE =2 THRLUTHSSRAMHENSICTS E£25%E
25, ZOHEIX EFLO JIS OEREED S RFES DRGNS (3.64~7.23%) X
DhE<, WEDOEME:EBREORTLOFEENBILTND L IXN X2, 75, F 341D JIS T
TR SN DUEREE CORENSORMEL Y THH SR L 512, R SITHET 2 TR
BroORE S bE (AL) BEEMIZR> TN D,

UEDZ D, AENSZ/NESLTH0121E, ORI EOWERELZ LiIFHZ &
DI BRI TH D, YRERFTO N E L& FAi&@MEﬁFTMEﬂﬂ ECHY, Thhd
RAED DNDHRI AN S ZFHIT 5 &K 34210705,

ORI OEE + £0.1mm ; / FAI2X Y 0.1 mmE THIE ATEE
-4]1 -



HELOE SBLE : £1um (0.00lmm) ; EREEZSA T XV EIET§E
IREHIE © £0.5%
#2342 YFETOWEEE TCORENIOREL Y

oy HERE (%) AT FHRI AT Z (%)
MHORE DR S (L) 0.1 — % uro/Ly=0.0577
Bt R & & (AL 1.25~2.50 —kk uy/ AL=0.722~1.44
REZ R (A0) 0.5 — % uyo/A 0 =0.289

L7ei3» T, BURORIELRE TS a2 IERE D b RS S 2 Hx G AN S 13,

u@) =/0.05772+(0.722~1.44)’ +0.2892 =0.780~1.47%
(07

720, JIS OFREROFEHICE T DM EMAMEN S (£2.5%) VINIZINE 5,

(3) EBHE
RHENS IR BTG T D L BN 5B OR S B BEORE R OB OREIEEEL GO IR
LHEDIEL D& ZMAEERICE VI Lz, 22T, MENYETHDLEEZLND 1L ADT IV
=LA IS ERVIR LAIE LI2GE L, BB o& GHE, WEME, FiE) oELE
DI N5 RDOENZ JAZOWTHIE LTz, 728, #EIOIREZE{LEITR 40K (] 20~60C) & Liz,

%343 FERRE

ek FER~TE (nm) HRAESR (X10°K™")
T =T N & 15X L100 #7123
FLH L & 50X L100 113

(4) RBRRER
TR =Y BROEA S ITEI B 15 FOHE D K LRI B2 345 LUK 346 125 L,
CTNENORET =2 £ LW TR 344177,

344 #0IRURIEIC X DA HED S OB RS

v I ARER FEBRAE UE (7= FARMEAEA > S
(X10°K™") (X10°K™") (%)
T =4 22.98 0.396 1.72
FLH L 12.79 0.496 3.88

5) F&H

JIS A 1325 TEEEA B OFIZIR RN E S1E] 12T, JIS DTSRI S RS S &4 5 HIE O R
22 S, ISO/MEC17025 5.4.6.2, Note2 DEARICH S L TWRWEF X D, 72720, KVEWREL S
OWMERERHT ORI EIEE CRIEFEBR 21T > 1256, 7TV =0 MM OWTUEAENET oM L v /h S
NI S DHEE SNTZ, BN ZVZOWTUTRERO AT LV REWRENL I DBE SN, £
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NS ITHIERENOHEE SNDREENSD 2~25 EDOfEZ /R L TS Z &b, (BIRNECHED
50X EE ATV EEbNS,

345 TAI=ULAOVRLUAERRE (A—%r7nmicks)
ES | WHNEE | ERIRE | EELAL | ESEt | THEESR
=% L, 0, 0, A0 AL o
(mm) (‘) (‘C) (C) (mm) (X10°K )
1 20. 4 60. 2 39. 8 0. 0895 22. 49
2 20. 3 60. 3 40. 0 0. 0905 22.63
3 20. 2 60. 4 40. 2 0.0915 22.76
4 20. 2 60. 1 39.9 0. 0920 23. 06
5 20. 1 60. 5 40. 4 0. 0900 22.28
6 20. 5 60. 2 39. 7 0. 0900 22. 67
7 20.3 60. 4 40. 1 0. 0940 23. 44
8 100. 0 20. 1 60. 1 40.0 0.0910 22.75
9 20. 3 60. 1 39. 8 0. 0930 23.37
10 20. 3 60. 4 40. 1 0. 0925 23.07
11 19.8 60. 3 40. 5 0. 0925 22. 84
12 20.3 60. 3 40.0 0. 0930 23.25
13 20. 1 60. 3 40. 2 0. 0930 23.13
14 20. 2 60. 3 40. 1 0. 0930 23.19
15 20. 2 60. 4 40. 2 0. 0955 23.76
oty — — — — - 22.98
IR 2 — — — — — 0. 396
#2346 EAXNLOMED IR LURAERE (B 71k 5b)
MES | HHEE | BRIEE | BESE | B3 | PHRIEESR
[EIE> L, 0, 0, A b AL o
(mm) (C) (C) () (mm) (x10°K ™)
1 101. 3 20. 1 60. 5 40. 4 0.0515 12. 58
2 96. 9 20. 0 60. 1 40. 1 0. 0525 13. 51
3 100. 4 20. 0 60. 2 40. 2 0. 0535 13. 26
4 99. 2 20.3 60. 4 40. 1 0. 0555 13.95
5 99. 0 20. 0 60. 1 40. 1 0. 0550 13.85
6 99. 7 20. 0 60. 4 40.4 0. 0535 13.28
7 98.0 20. 4 60. 6 40. 2 0. 0530 13.45
8 98. 5 20.3 60. 8 40.5 0. 0545 13. 66
9 100. 7 20.3 60. 6 40.3 0. 0505 12. 44
10 97.9 20. 1 60. 3 40. 2 0.0510 12. 96
11 101. 2 20. 4 60. 1 39.7 0. 0530 13.19
12 101. 5 20. 2 60. 1 39.9 0.0515 12.72
13 101. 2 20. 0 60. 2 40. 2 0. 0505 12. 41
14 94. 7 20.3 60. 2 39.9 0. 0480 12.70
15 97. 1 20. 2 60. 2 40.0 0. 0510 13.13
Ty — — — — — 12.79
IR 4 — — — — — 0. 496
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3.5 JISK T3 TFSRF v DIRHABRS X

(1) HBROME

JISK 7113 TiX, BB ORK-TEL LT, 1 5B~4 5BEETOAFENED LN TND, T
OB E W, B BT FIETHEREZIT o724, SR E Eii§ 2, SBR TR
T ECRRIF B 2, JIE Lo PEL 0 B L2 Wrim i Chr L C. 5IIRIR S 05 [BREER TR S D)
ZRDD, £l BB O IOEATENC R T T ARSI FERE A HIE U, RRRISCRIERE O OVE A 5k D
HZ o TWNS(BHE351),

BHE 351 5lEABRRKN
JE S B MR O DR & LU T ISR,

o :i Z G,
"4, 0w ¢ BIHESR & (MPa)
AL Eb . E&%1$U(%)
E, :L—XIOO F: e (N)
0 Ay FRBRET O Fe/ N (mm”)

Ly : #RBRATOAERR I EERE(mm)
AL : HEIETIRE O OV (mm)
() HHEER
AEBRHA ICR W TER SN D FHE ZDONEL K 351 IR T,

#2351 BRERFHE ZOAR
POREHIR FORINA

AR oMREEF | BRI, FHIE U TRE 23+2°C, FHRHEE 50+E5% 128V T, 48
i, RBRIEE KON | BEEE UL BIRRERREI 95, FRBE, JRAIE UCRE 23+£2°C, %)
T TJE 50 5% DENTITI,
FEETRE  BRTOT X ToOMESY, FEMEICHE> TRk TE 5
HOE L, RELEABEEICBONVTHEEDOE 1 %EFENLLE
B @%_EVG?H%VC“%Z):&O - )

UG B OERBEEREOZ b O+ X T RefEfmEIZ e > TRl
FETELLOL L, RELZRBEEICBONTHOE £ 1 %FEEFE
N EDORE TR/ RTEHZ &,

~vA 7 A—% (IEMOVEZIHIE) : JISB 7052 [T ET DM~ A

N N \‘EI:—L’ED
TEWER | n s g # o LRSI
B Imm/min~500mm/min OHFIFH TEIE ST 9 S/AFDOHF 2 BEINT 5

FAZEIHE 1SS U TH10~50%) o
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FOREIH ZORIA
iR S OV & 2 AR ] T R 1 E&ET & Z N ORERR A Smm P
SHERIE D 1 fHET T, 0.01mm £ THRIGE U, P Wi fs & 72 (3T 2 5

95,
ONIHEA~DR | o0 onHENEBIICEY 1T TH 2 S a5 SRR, R
BRA OB AT | FOEGIN R/ D X OITED T 5,

BRI SIERIG A : AT 3 7. @Y FRhET 2157

(3) EBR#ME
JISK7113 TEWD S 1 5B (ME : R h—Rx—h, BE352F5MH) Z2H\T, UL
TOO~DDOFEBRZITHT-,

DA ERIFEEE: 115mm

———— +—F—F

FE R RE 2R 8  50mm

wuwq|

TH 352  FERICHW R

OBTEFERIE
LROBRERFIZHOWT 3 ADORIEHE A D = LT 10 RO HERE (&L VR S) 2170,
BhBrEfE A Le, ek, WESHEEIRO LB & LTz,
W E 28 /NERE 0.0lmm DA e A—H
- PENLE - BRER A I & AR K DAY Smm ARl A FE 3 fEET

N
e R Ry fif B

QREH L UVHUEDHH
10 R OFER TG DAV AT B — ORI (K 3.5.1 Z ) 7 6,
3 NOWPEH DEHFFOMERS L OMHOREZJE L, IGhB LY
HOERE Lz, 728, WEICITR/IERE 0.0lmm O/ F A%

——— /T (kN)

LAY
VefRMefh OV IR OV
= OV (m)

3.5.1  far B — (R OV R ()

QOMAHEADREBRHDEY 11+
ERFE O I Ntz LT, B OEAE T 5 L ChliERBREZITo 72, 7ok, B

Tt EREBR A R E 0T EIIRO LB & L= (K3.525M),
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aEREE O
i/%rtiiﬁ)#wﬁﬁm

a. #hx—BIELE (ThERlL)
b. #iz#1° 6 L2hEe
c. WEK2® o LIGE

Il2°

[ I > i

(352 BT ORI
@ RE
HUEOFATHEE 2 50mm/min & L7255 12D\ #ifnl B O FFER &M %4 ER 5 &kt
BRAAT 72, 728, E L E I IRkoO LB & Lz,
a. F¥E (50mm/min)
b. FYECK L T-20% (40mm/min)
c. FEMEIZH L T+20% (60mm/min)

(4) EERFER
1) ~FEE
1 ROFRBRIRIZ SN CTHEDOBGRE LIE 21T 72fE R A2 F 3.52 LR 353 1R T, b OfERIT

BHBRIC L D2ENFHNLTWEIDOLT, HIEEICLIAEERETIR LR,

7% 3.52 HBRIROIEORERF (HAL ; mm)
No. WE A WEH B WEE C
wl w2 w3 wl w2 w3 wl w2 w3

1 9.98 9.97 9.98 9.97 9.97 9.98 9.97 9.97 9.97
2 9.97 9.97 9.98 9.97 9.97 9.98 9.97 9.97 9.97
3 9.97 9.97 9.98 9.97 9.97 9.98 9.97 9.97 9.97
4 9.97 9.97 9.98 9.97 9.97 9.98 9.97 9.97 9.97
5 9.97 9.97 9.97 9.97 9.97 9.98 9.97 9.97 9.97
6 9.97 9.97 9.98 9.97 9.97 9.98 9.97 9.97 9.98
7 9.97 9.97 9.98 9.97 9.97 9.98 9.97 9.97 9.97
8 9.97 9.97 9.97 9.97 9.97 9.98 9.97 9.97 9.97
9 9.97 9.97 9.98 9.97 9.97 9.98 9.97 9.97 9.97
10 9.97 9.97 9.97 9.97 9.97 9.98 9.97 9.97 9.97

)| 9.971 9.97 9.977 9.97 9.97 9.98 9.97 9.97 9.971

7% 3.53 WBRIROE X O EFRER (BAL ; mm)
No. HEH A I EH B HEHC
tl 2 t3 tl t2 t3 tl 2 t3

1 2.00 2.00 2.00 2.00 2.00 2.00 2.01 2.00 2.00
2 2.01 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
3 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
4 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
5 2.00 2.00 2.00 2.01 2.00 2.00 2.01 2.00 2.00
6 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
7 2.00 2.00 2.00 2.00 2.00 2.00 2.01 2.00 2.00
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8 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
9 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
10 2.00 2.01 2.00 2.00 2.00 2.00 2.00 2.00 2.00
SEEg | 2.001 2.001 2.00 2.001 2.00 2.00 2.003 2.00 2.00

2) fEEB L OO E DA

JENERD DD, Wb HWERR THD DT, RBRAEDIEL X 28T, AR ZHEND
RO OFHHEFR A2 3.5.4 17T, BRFER Z ORI OIS 7 O FAE (43 1k 122 27410.0148,
0.000387 C, A EKHE 5% T FEIME 3.354 L0/hs<, Wb AL 2EITERO L0, ER
FEHER 2L RARIE DS ) L 0 BRI OIS ) DR Z 0,

7 3.5.4 IS EHFERHAL 5 MPa)

No HEHA HIEH B HEHC
BefRIF | RMTISE | BRIREY | BT | BRAREF | Al

1 6513 | 8717 | 6513 [ 87.07 | 6513 [ 87.17

2 6530 | 8225 | 6540 | 8225 | 6530 | 8225

3 6548 | 84.61 | 6538 | 84.61 | 6538 | 84.61

4 6555 | 82.67 | 6545 | 8267 | 6555 | 82.67

5 6523 | 8226 | 6523 | 8226 | 6533 | 82.26

6 6498 | 7871 | 6508 | 7871 | 6498 | 7871

7 6523 | 7956 | 6523 | 79.46 | 6513 | 79.66

8 6539 | 7487 | 6539 | 74.87 | 6539 | 74.97

9 6530 | 8295 | 6530 | 83.05 | 6530 | 83.05

10 6540 | 81.04 | 6530 | 81.04 | 6540 | 81.04
ki | 6555 | 87.17 | 6545 | 87.07 | 6555 | 87.17
S | 6498 | 7487 | 6508 | 7487 | 6498 | 74.97
EEIE | 6530 | 8161 | 6529 | 81.60 | 6529 | 81.64
] 017 337 0.12 3.36 0.16 3.34

RER B OBEDENRE RICAZICITENR -T2 T, TRTORBRERLXFETIcE L5 L,
#3555, BERRIST DOEBIREIL 0.225%, WIS OEEREIL3.97% CTho7-, 22T, &
B RBUTRNE EOBAHEERHEN S 2R T, AEREE =2 L35 &, LR S IXRERIS
FNZDONTIE U=0.45%, BEETISEIICOWTIE U=1.94%Th 5, 4, BIEENEEMEIZE LW ETD
L, RRITEIEF 3N TRARL, IR S R RONICHEDETRT &,

o (F&IR) =65.3Mpa®03Mpa, k=2 , F7-iZom (FBIR) =65.3Mpa*0.45%, k=2

o, (BEHT) =81.6Mpat6.5Mpa, k=2 , F7-iXom (F&EIR) =81.6Mpa*7.9%, k=2
RV, AT ORMTE D REWVAIEORENSZ LD ENDND,

7355 IS NEHRER (n=30)

NI BT I
LA 65.29 Mpa 81.62 Mpa
TR 72 0.147Mpa 3.24 Mpa
EEREL 0.225 % 3.97 %

e TR OE D B RO T O T HRER 25 3.5.6 ITR7,
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HOERMHNS, 3 AORBRENENENHRBRIKZ LICR R DR EFH LM -T2 b D ThH D, K
WrlE DR DX 5 D IIFERFFOMODITH DX LY KREWT L0505, BRRIFFS L OMEErRE O f#
OO FfE (4r#ktt) 13224 2.386, 0.00496 T, AEAKYE 5%TF HAME 3.354 L0/ha, W
b N KD EITFRD DI,

#3.5.6 HOORHFER (BAL ;5 %)

No HEE A HEE B HEEC
BRIRIE | ARWTIRE | BRORIE | ARTRE | PRORIE | flbrieE
1 6.83 139.32 6.67 138.87 7.05 139.57
2 6.68 131.61 6.16 131.65 6.74 131.83
3 6.53 137.07 6.42 136.66 6.55 136.92
4 6.33 134.78 6.42 134.63 6.70 134.92
5 6.02 133.44 5.93 132.82 6.35 133.39
6 6.27 126.59 6.75 126.43 6.39 126.45
7 6.09 127.53 6.31 127.72 6.42 127.45
8 6.31 120.22 6.22 119.64 6.51 120.17
9 6.38 132.84 6.18 132.51 6.49 132.93
10 6.23 128.95 6.05 129.30 6.24 128.80
oy KA 6.83 139.32 6.75 138.87 7.05 139.57
/Ml 6.02 120.22 5.93 119.64 6.24 120.17
S 6.36 131.23 6.31 131.02 6.54 131.24
ARl 0.25 5.59 0.26 5.55 0.23 5.67

RERE DOEREDZENFERICABIITHN RN T2DO T, TR TORBEREZXFEFICE L DD L,
#3575, WMOOREREENLT 2HCTRL, AEREE k=2 L LTRT &,

E, (BR) =6.5%+0.5 %, k=2

E, (BEWT) =130 %+10 %, k=2

LY, AT ORMMIE D REWHIEDO RN ZE DO LB 5,

7 3.5.7 MOORHBREE (n=30)

SN AT I
LA 6.46 % 131.17 %
TR R 72 0.260 % 5.406 %
EEREL 0.0406 %% 0.0412 %%

4) ONBHEA~ORER T OEY fF1F DR

AR OEy ML, NS TIEEBAF OMA—ER LIS L L LTS, 22T, #BAR
ENVTHRBIZE Y FENT-E EORBEFRLT-OICHOBEEAEL LTI BLU2 0%k
T, TOMRERISSITRT, TOMEEZLLICFRELIT) &, JIRRE B LOHOD
F Al (O#h) 1320274 0.183, 0.206 T, AE/AKHE 5% T FHRE 3.354 L v /h&<, wing
RERF OB T AEDOREITR SN, LR T, Zr~ULBORER I3 Aiodhich
FOREINRONEW S ERNENIN D, 2, HEAE 17 IXARTHRBT S #I 5 LT
TWLDONIT->E D0, JiSn-aBREIMEEAE 05 DT 2ty 5 &

FFTE 5,
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#3.58 OB E~OREF ORY T o
No. 0 1 2
o (MPa) Eb (%) o (MPa) Eb (%) o (MPa) Eb (%)
1 87.07 139.36 83.97 133.80 80.08 127.34
2 82.25 131.71 80.28 126.83 78.74 125.94
3 84.61 136.74 77.92 122.34 84.37 133.97
4 82.67 134.92 83.37 132.72 86.80 137.39
5 82.26 133.26 72.23 138.44 76.81 122.03
6 78.61 126.25 80.48 128.98 76.72 122.84
7 79.51 127.20 76.24 121.21 82.48 133.10
8 74.92 119.73 85.62 136.10 76.54 121.90
9 82.95 132.52 81.37 130.72 84.71 133.57
10 80.99 128.58 84.20 133.95 85.18 135.82
MAX 87.07 139.36 85.62 138.44 86.80 137.39
MIN 74.92 119.73 72.23 121.21 76.54 121.90
AVE 81.59 131.03 80.57 130.51 81.24 129.39
STD 3.35 5.74 4.14 5.68 3.94 6.03

5) #A

ﬁﬁﬁf@%@

HBEAT > TV D #Ha B E D +=20% D
WCRT, TOMREEL EICFREEITY &, 5IIERIBIMEOO F E

A% G-z TR, F DO EBRFER 23 3.59
(Uristl) 1ZZF4E4 0.388,

2.139 T, HEAKMES%TFEERE 3354 L0 /S <, WTFHIZ HHEEEOREIIR Shanind
fEam S HERR T & 1=,
#3.59 #HELIC K D
No 50mm/min(0%) 40mm/m1n(—20%) 60mm/min(+20%)
’ o (MPa) Eb (%) o (MPa) Eb (%) o (MPa) Eb (%)
1 87.07 139.36 81.15 131.45 80.39 131.84
2 82.25 131.71 78.00 125.80 79.35 129.89
3 84.61 136.74 85.71 139.90 76.92 125.66
4 82.67 134.92 77.05 121.92 73.34 119.85
5 82.26 133.26 84.70 139.88 76.63 124.94
6 78.61 126.25 83.08 135.17 79.48 130.70
7 79.51 127.20 77.67 125.44 76.43 123.99
8 74.92 119.73 84.40 135.12 82.11 133.51
9 82.95 132.52 78.05 126.71 78.94 132.18
10 80.99 128.58 72.60 116.32 80.46 133.21
MAX 87.07 139.36 85.71 139.90 82.11 133.51
MIN 74.92 119.73 72.60 116.32 73.34 119.85
AVE 81.58 131.03 80.24 129.77 78.41 128.58
STD 3.35 5.73 423 7.83 2.56 4.65
BELD

JIS K 7113 [T A F v 7 O5|5ERER 51k (23S < JHE DARHE) S 2 EZERIC IV R, Note2 i
Ao G EmE Uiz, 5lER T EHOOHIE T, HEE SN DILERIHEN SITB T ORIM LD b
K& <, Note2 DEHANTERWE WD fitaz 57,
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3.6 EIEDFLD
3.6.1 VD& DDHERA TIT S FHEH S FHE DR F

R OHIRDPFERDIZH DX IG5 R DBORE SEMRT DTDICERET 72, — KIS,
NIRRT VA IR E ORBRFT CRERDMT O D Z L SHIHR L LTH D, TDOHE, EA, &, &
BRI ENENENTRZY, BB TRRIZIESSENET D, —T7, UL DORBRFTN Tt
DIRLAEZIT> CTHRERICIESDENREL L, 2RO DIX LD E OFHIITIRO 3 FEHIZ I LD

13)

o

BEIME (Reproducibility) ; #72 2ESM: (588, F—Y% 7N, F—HE £
DHAGE, RIpoME, Bien Ak 7, BipHE4]) T Che STz lRl—HIE SO E RS M
D—BORET, plziE, RBRITFIILEREEN LG LN D,

R L (Repeatability) ; Rl —HIESME (F—BRAT, F—W> 7, [F—JKik, F—&tas,

[F—#k, F—2A% v 7, Rz L) T T —RERED 5 E W o HJERS
WO—BORE, #lz1x, F— vy FHNO _EIKEPLHLIND,

HRIFEEE (Intermediate Precision) ; #7255 T TH DM, OEDORERFTN T/ S 7z lA]
—HEEOWERERMO—FORE T, fl1E, WEEHAOY 7 NALREREIZ L 5~
U w7 ZAEREYE O IR U B85 b5, (Rl—aBREr, F—Y% 7L, [F—Hk,

B HAE, R HMB, B A%y 7, Hip D)

ZDHL, OEDORBRAT CIHMIiC& 2 DIFMuE LIk L FEIRE TH L DT, SRR AENS
DHE DN E Z 7 T DI+ ThH D, BlxiE, H2DHREREEITEE 1%0 713885 2 v
HZENELHINTNT, ZAUCL AR EZFEBRICHR L L5 L LTH, O >0 THWS
ZEDOTEDLINEBITIOEDIZRESND Z ENZVDOT, HERBEOEWVZ L AHEROIEL DX
FHNRW, RIS, & DHRBENTAE SN LTENORKR (TN On-XDE2bo5L LT,
MR LT — 2 OFIZE0 Tz L 0IC L 28838 a0, FERIZIE, O & SORBRAT TR 42l
TE DD S ITRBRGIENTHET DMMEO RN LV /NENZ L1272 D, Liznn> T, RBRGEN
b OHIED AN S 2 O & DORBRITN THRITHRGET 2 DTN TH 5,

3.6.2 MURBRICH T 5 FHEH S5

EEEABR 235 1T 2 AN S FH MR LIIE DT 7220 0T, GUM (TS < Gl & 298 703k
KEHANZIES D XD 2 2O FERSH D, GUM ICES G-I, Aoy 2 & OEERENS 2R
EN X OB Z O TER L TH LN 5 A EN S (combined uncertainty) & L CTH5, ZiC
XLT, BEITIRD L OHEMEDOERTIT AR, &KL LTORHENS 2R S (overall
uncertainty) & L CEBRNOED, MH ORI GIEIL GUM O HEZR N AT v 7 A, AN S
1R HEE Ny T X U FREMESRZ ERD D,

EERERIZ BT DAL S ORI TIX, TEXORVYERY T NZ@R L7z L LTHEM D
EHOXIFFRD DT, —RITHRATED ST EHAMNS LD REV, ETAFHED S HICHER &
L96, BRANTHE S TS8R O TR L 722 1T1UE e 672003, AT S Tl iE}E IZEDHIC
FARAZNRIZBE SN TND L BT ZENTE L, EH LD EATRHT 502D TIL I fife 7o JLvE
Mg, ZERTHLBRZDM —INTERDP 2T, AHENSITY T LDIELHOEONENTEND
Z LoV TIE, EBEOBE TIZENL EITIELSENKREVWEBHTINDLDT, TEHRYBER
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P T ITHELNTCRAEN S &2 ORBFEICBIT 2UEORFHENS L LTRNE W FIEDH
Do 72k, FAMNETIE, BEMELEICR T S HE DM SFHEIZIE GUM 25 H L T 6153 %
Uy,

3.6.3 AEMENG DR

BEME I D 4 DOREBRFIEI OV THRIE D NN S 27l L, Note2 O DRI %
A L7z, 3.6.1 THlER72XK H1Z, O & DORERFT CRER T LD L ORE R ORI O Y VEZ 1
BT DIIEBRARH Y, F723.62 TR LS, BEERERICIS T 2 HE DA SFHIOH N
DNTH RIS NI LTV, LvL, M WG OFfER RS & Note2 D O "I 51X
bOLREYKcE L Bbils,

il % D NS REFEKRZESTIE, RBTELIRET D L & ITHx DFERT —F 2 I HEO Y
PEERFILCODIXTTHLOT, TNOHLDOT— X EIEHTHZ LIk D, HERIZ S IZ Note2 i
DA EEMITT2 2 N TE D BbNs, ZOB, ¥ WG ORMGIENBEICRDLITHA D,
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% 4 F ISO/IEC 17025, 5.4.6.2, Note2 MD#EAKH

4.1 Note2 MEFHDHIIR

52 TR K 91T, Note2 1%, JFHIE LT —R « SA « r—R708, K0T S nuiidis
HWARETH 5, INKFRD HILTND JIS O BRFTEICB W TIL, EOFRMFII A S O F /R EK
DIEIZHIRZFZIT TWD 2 &, BRORROERIDNANHTTRENTNDLZETHD, L, H
L FRBR HIEICHIE DS E AT STV, Note2 O N FF S5 DI TldZen,
(b2 3RR Gy B SOB A= B 43 B C U Note2 D IR O H LW 2 & 3%, ZHUTRBRE Ofkrg L
~OL ARG R L, 2B BRI TE VN Lz kB L b, BB B Tl
e % < DB J71E1C Note2 Dl 238D TWAEBAENH 50, bR BromE ks & FERIC,
FRER B OHHE L UL siR < S 5 3B )7 15 Tl Note2 DA ICITEE CTHLRETH A 9,

AR DFHAEAT ORI - T, 2 < OWEEER TIE, MBRE DOERE L~V K- THRERD RS
NIRVRIDBIEND DB 5, 71 VT RREGDHAI L DFEEILT VX NV Era DR THERRZEICRD
0, REBREMEZARDEENTBERIIFLEAERE LR, F-arPa—X0EAZL->T, &
BRE OB L I L ABROIZLOX TS HIT/NEL 2o TS, Bl ZIERH 237210 OFHl

TR B OHEE L~V OEITFHERIZBENZNWTH A S, BB L > THESEA S NSO, &
BRFEE LTI ELL 20D TH D, LL, FHUIEANAES L CHREBRE OFHE L~V FERIC
F oo R LRWDT TIERW, BBRIEORTLIE-CRBE~DE v ML > TRRIERNGE LN
é%Aﬁ%é SITHERE L2 THIE R B0, O F 0 il R iR B O e L~ LB s L
ZOIIE, WETFIENRAETHY, BB ML —=V 7 2HAERBREIC K > TR 2 END 2 &
#m%;%é;kié5if%ﬁwomzi,HE@L&%ME?%K@@/%X%T/?W%TH
T FRARZATH, MHEOENCEMAIL ) ¥R 2L TRIFIVTIERREITSE N T, BB OHREL
SULDFERITEET 5, WMBRE OFRE L~V MBS 500 H LT, BRE L ~L R A Y Ik
THMEND D,

% < ORER T IETIHRE SN DB HEOZLUERRTFT SN TV DHIET TH S0 5, Note2 Diii
O[S Z AW T D120, Y EERICHW LT — & 2 R T IE LV, ZHuE ~ o J1S JHEE
VEREBENMTH Z ENmUITHA 9, ASTM ikrik CTix, B 5 1EDHIZ Precision & Bias (2O
TOFBERHY, JIS b I TINoDT— 2 E2HT 52 b0 EDORWHIETH D, -
2L, ENSEOT =X DEMUIL ORH LT NEBET L THHS I,

ZEE T, NSHBRFEIIESBRRHDRINTELNTND LW BX ERFAPA+H5THD
EWVWIBZOWENRH Y, BAOK—%RianoT-, BFHIZL> TENENRRDIFEERH Y, WT
NHELVOTHAD, LnL, MENRELTWDDRE, MEROEEN: 2T 5 72 DI
VETH D, NS ORLEFIIMEHIHED RN S 2R L, AR FREAETHH 2 L a2t d 5
DONEE L,

RERIL OV R R ET D12 0IfTb D, LIz > T, Z O S D PERED T2 7 BIRH
e Ch il ,ﬁ%@ﬁ%ﬁ%@%ﬁmﬁﬁuﬁm§<@&w@ff%éo% bei oy S QI
ﬁﬁ%%%%@ii%%K%w%né:MiWﬂx%ﬂfﬁ%@@%ﬁﬂ%%wkmiwi%o%
RRELEAIR EEBRE LT LRRTHRL TRBRERZ WD Z L33 noTh s, TDHEE,
PIE DN SIZHAR T =V VB ROSREVDT, EH L, GOEFONEE %< T2 EKRIZRD
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EWVWZ D, LLZEDZ EIFHEDARHEN S ZAREL T 5O TIHRW, BEROITA T D5/
Hik 0 BHIEDORHEN SN/ NS NI EREFESND Z L TH D,
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Annex to A2LA Interim Policy on Measurement Uncertainty for Testing Laboratories
Date of Issue: 07/03/2002

During the past year, A2LA has compiled information regarding the classification of common test
methods according to the A2LA Interim Policy on Measurement Uncertainty for Testing Laboratories.
Following is a list of example classifications, which has been reviewed by the relevant A2LLA Technical
Advisory Committees.

It is imperative to note that the A2LA Interim Policy is intended as a means to facilitate transition
to compliance with ISO/IEC 17025, and is subject to change as additional guidance is made
available internationally. In addition, the list below is intended to provide examples of how the listed
methods were typically categorized. These classifications are dependent on the particular
circumstances in a laboratory, and may not apply in all cases. The fact that a method is listed below
in Category I or Il does not absolve a laboratory from compliance with 5.4.6.2 of ISO/IEC 17025 or the
need to address measurement uncertainty.

The list is organized by test area. Within each area, the methods are ordered first by Category (as defined
in the Interim Policy), then by method designation. In some disciplines, specific method numbers are not
listed. This list will be updated periodically as more information is made available. Such updates may
include changes in categories. Following is a list of the test areas currently covered:

General Automotive

Metals

Plastics and Rubber

Nondestructive
Environmental/Biological
Electrical/Electromagnetic Compatibility

General Automotive

Test Method Standard(s) Category
(I through V)

Durability Cycling of Vehicle Components I
Vibration - Stress |
Colorfastness to Crocking; AATCC Crockmeter AATCC 8 I
Method

Colorfastness to Perspiration AATCC 15 |
Colorfastness to Light AATCC 16 I
Fiber Analysis: Qualitative AATCC 20 I
Water Repellency: Spray Test AATCC 22 [
Colorfastness to Burnt Gas Fumes AATCC 23 |
Water Resistance: Rain Test AATCC 35 I
Water Resistance: Impact Penetration Test AATCC 42 |
Colorfastness to Laundering, Home and Commercial: AATCC 61 I

Accelerated

Wrinkle Recovery of Fabrics: Recovery Angle AATCC 66 I

Method

Appearance of Fabrics in Wash/Wear AATCC 88A I

Appearance of Seams in Durable Press Items after =~ AATCC 88B I

Repeated Home Laundering

Appearance: Retention of Creases in Fabric after AATCC 88C I
LAREQ\Annex_Interim_Policy Uncertainty Examples (07/03/2002) Page 1 of 8
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Test Method

Repeated Home Laundering

Colorfastness to Water Spotting

Colorfastness to Water

Colorfastness to Crocking: Rotary Vertical
Crockmeter Method

Oil Repellency — Hydrocarbon Resistance Test
Appearance of Fabrics After Repeated Home
Laundering

Water Resistance: Hydrostatic Pressure Test

Wrinkle Recovery of Fabrics: Appearance Method

Weather Resistance: Xenon Lamp Exposure
Microstructure of Graphite
Salt Spray

Adhesion of Metallic Coating
Degree of Cracking of Exterior Paints
Degree of Blistering of Paints

Effects of Household chemicals on Organic Finishes

Visual Appraisal of Color (MacBeth)

Conditioning Textiles for Testing
Water Fog Humidity Test

Grading Spun Yarns for Appearance
Tape Adhesion

Pencil Hardness

Pilling Resistance, Brush Method

Pilling Resistance, Random Tumble
Abrasion Resistance, Flex

Abrasion Resistance, Inflated Diaphragm
Snagging Resistance Mace Method
Wyzenbeek Wear Resistance

Abrasion Resistance, Uniform

Degree of Chalking

Abrasion Resistance, Martindale

Visual Inspection of Inflatable Restraint Fabric
Accelerated Aging of Inflatable Restraint Fabric
Seat Belt Durability

Impact Strength

Hydrogen Sulfide Staining

Resistance to Marring & Scuffing
Automotive Environmental Cycles

Dime Scrape

Accelerated Corrosion

Thumbnail Hardness

Xenon Arc Exposure

Chip resistance (gravelometer)
Dimensional Change in Home Laundry
Dimensional Change in Home Laundry

L:\REQ\Annex_Interim_Policy Uncertainty Examples (07/03/2002)

Standard(s)

AATCC 104
AATCC 107
AATCC 116

AATCC 118
AATCC 124

AATCC 127
AATCC 128
AATCC 169
ASTM A247

ASTM B117, GM

4298

ASTM B571
ASTM D661
ASTM D714
ASTM D1308
ASTM D1729,
AATCC 16
ASTM D1776
ASTM D2247,
GM 4464P
ASTM D2255
ASTM D3359,
GM 9071
ASTM D3363
ASTM D3511
ASTM D3512
ASTM D3885
ASTM D3886
ASTM D3939
GM 9082P
ASTM D4158
ASTM D4214
ASTM D4966
ASTM D5426
ASTM D5427
FMVSS 209
GM 9032P
GM 9069P
GM 9150P
GM 9505P
GM 9506P
GM 9507P
GM 9507P
SAE J1885 and
J1960

SAE J400
AATCC 135
AATCC 150
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Test Method

Skewness Changes in Fabric

Quantitative Fiber Analysis

pH of Water-Extract

Dimensional Changes in Commercial Laundry
Extractable Content in Textiles

Slippage of Yarn in Seam

Quantitative Analysis of Textiles

Air Permeability of Fabrics

Testing Tire Cord and Fabric

Testing Nonwoven Fabrics

Flammability of Apparel Textiles

Stiffness of Fabric, Cantilever

Twist in Single Yarn Untwist-Retwist

Twist in Yarn by Direct Counting

Tear Resistance Elmendorf Method

Breaking Strength Yarn, Skein Method
Thickness of Textiles

Yarn Number by Skein Method

Adhesion Between Steel Tire Cord

Tensile Properties of Yarn Single Strand
Extractable Matter in Textiles

Shrinkage of Yarn (Boiling Water)

Tear Strength Fabrics Tongue Method

Length of Woven Fabric

Width of Woven Fabric

Fabric Count of Woven Fabric

Mass per Unit Area (Weight) Woven Fabric
Bow and Skewness in Woven and Knitted Fabric
Yarn Crimp/Take-up in Woven Fabric

Bulk Properties of Textured Yarn

Stiffness by Circular Bend

Filament Yarn Entanglement by Needle Insertion
Surface Water Absorption of Terry Fabrics
Adhesion of Tire Cord to Rubber

Tension and Elongation of Elastic Fabrics
Strength/Elongation Grab Method
Strength/Elongation Strip Method

Extension Force of Partially Oriented Yarn
Visually Inspecting and Grading Fabric
Physical Properties of Fabrics and Yarns Used in
Inflatable Restraints

Tear Strength Trapezoid Method

Thermal Shrinkage of Yarn (Testrite)
Thickness of Nonwoven Fabric

Stiffness of Nonwoven Fabric, Cantilever
Tear Strength Nonwoven, Trapezoid

Tear Strength Nonwoven, Elmendorf
Thickness of Highloft Nonwoven Fabric
Seam Strength in Inflatable Restraint Cushions
Mass/Unit Area Nonwoven

L:\REQ\Annex_Interim_Policy Uncertainty Examples (07/03/2002)

Standard(s)

AATCC 179
AATCC 20A
AATCC 81
AATCC 96
AATCC97
ASTM D434
ASTM D629
ASTM D737
ASTM D885
ASTM D1117
ASTM D1230
ASTM D1388
ASTM D1422
ASTM D1423
ASTM D1424
ASTM D1578
ASTM D1777
ASTM D1907
ASTM D2229
ASTM D2256
ASTM D2257
ASTM D2259
ASTM D2261
ASTM D3773
ASTM D3774
ASTM D3775
ASTM D3776
ASTM D3882
ASTM D3883
ASTM D4031
ASTM D4032
ASTM D4724
ASTM D4772
ASTM D4776
ASTM D4964
ASTM D5034
ASTM D5035
ASTM D5344
ASTM D5430
ASTM D5446

ASTM D5587
ASTM D5591
ASTM D5729
ASTM D5732
ASTM D5733
ASTM D5734
ASTM D5736
ASTM D5822
ASTM D6242
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I
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Test Method

Flame Resistance of Textiles (Vertical Test)

H/R Rearward Displacement
H/R Energy Dissipation
Automotive fogging

Coating Thickness
Dimensional Inspection
CMM
Micrometer- Inside
Micrometer- Outside
Depth
Calip Inside/Out/Depth
Comparators Linear/Angle
Indicators

Metals

Test Method

Intergranular Corrosion
Magnetic Permeability
Salt Spray

Inclusion Content
Grain Size

Microetching and Macroetching

General Alloy Sorting

Degree of Banding or Orientation of Microstructures

Compression
Cone Stripping
Embrittlement

Surface Discontinuities of Fasteners

Bend

Surface Mercury Contamination
Carburization/Decarburization

Hardenability of Steel (Jominy test)

Impact U & V

Plating thickness
Shear

Standard(s)

ASTM D6413
ECE-17 Para. 6.4
ECE-17 Para. 6.8
Ford BO 166-03
& SAE 11756
ASTM B487

Standard(s)

ASTM A262
ASTM A342
ASTM B117
ASTM E45
ASTME112
(comparison)
ASTM E340,
E407

ASTM E977
ASTM E1476
ASTM E1268
ASTM F606
ASTM F606
ASTM F606
NASM 1312-105
NASM 1312-5
NASM 1312-14
ASTM A194
ASTM F788,
F812

AWS D1.1,2&5
ASME Sec IX
Mil-Std-767
SAE J121
ASTM A255
ASTM A370
ASTM E23
ASTM B499
ASTM B565
ASTM B769
Mil-P-10971
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Test Method

Standard(s)

Category
(I through V)

SAE J496 11
Tension & Proof ASTM ES8; EEM 11
ASTM F606; I
ASTM F606M
ASTM A370 I
SAE J429 I
ASTM A574 11
Compression ASTM E9 I
Hardness
Brinell ASTM E10 I
Vickers ASTM E92 II
Vickers ASTM E384 I
Knoop ASTM E384 11
Stress Rupture ASTM E139 11
R value testing ASTM ES17 11
N value testing ASTM A646 II
Carburization/Decarburization SAE J423 II
Plating thickness NASM-1312-2 v
Tension & Proof NASM 1312-8 v
Grain Size ASTM E112 v
(Intercept)
Plastics and Rubber
Test Method Standard(s) Category
(I through V)
Chemical Resistance ASTM D543 I
Rubber- Deterioration in an Air Oven (Heat Aging) ASTM D573 I
Rubber- Deterioration by Heating in Air (Test Tube) ~ ASTM D865 I
Xenon Arc SAE JI885 I
Instrumented Impact ASTM D3763 Torll
Gardner Impact ASTM D5420; [orll
Chrysler LP-
463DB-14-01
Melt Flow ASTM D1238 I
Particle Size Distribution ASTM D3451 11

Transition Temperatures of Polymers by Thermal
Analysis (DSC)

ASTM D3418

Compression Set ASTM D395 I
Moisture Content ASTM D4019 11
Effects of Liquids ASTM D471 11
Tensile (Rubber) ASTM D412 11
Impact Resistance ASTM D4226 II
Dynamic Mechanical Properties ASTM D5024 11
Water Absorption ASTM D570 II
Tensile (Plastics) ASTM D638 I
Deflection Temperature of Plastics Under Flexural ASTM D648 II
Load (HDT)

Tear Strength ASTM D624 11
Shear Strength ASTM D732 II

LAREQ\Annex_Interim_Policy Uncertainty Examples (07/03/2002) Page 5 of 8
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Test Method

Rockwell Hardness (Plastics)

Relative Viscosity, Melting Point, Moisture Content
Flexural Properties

Density and Specific Gravity

Tear Resistance

Vicat Softening Temperature

Mooney Viscosity

Apparent Density, Bulk Factor, Pourability
Vulcanization Using Oscillating Disk Cure Meter
(ODR)

Izod Pendulum Impact Resistance of Notched
Specimens of Plastic

Rheological Properties by Rotational (Brookfield)
Viscometer

Durometer Hardness

Yellowness Index

Fogging

Nondestructive
Test Method

Acoustic Emission
Electromagnetic (Eddy-Current)

Leak Testing

Liquid Penetrant

Magnetic Particle

Metals Sorting and Identification

L:\REQ\Annex_Interim_Policy Uncertainty Examples (07/03/2002)

Standard(s)

ASTM D785
ASTM D789
ASTM D790
ASTM D792
ASTM D1004
ASTM D1525
ASTM D1646
ASTM D1895
ASTM D2084

ASTM D256
ASTM D2196

ASTM D2240
ASTM E313
SAE J1756

Standard(s)

E751

E243
E309
E426
E571
E690
E376

E498
E499
E515
E1003
E427

E165
E1208
E1209
E1210
E1219
E1220
E1417
E1418

E709
E1444

E566
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I
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Test Method Standard(s)

E977
Radiography
E9%4
E142
E1030
E1032
El416
E1255
E1734
E1742
E1441
Ultrasonic

Category
(I through V)
I

e T e e B e R e

ju—
—

El114 I for flaw detection, 11

El64
E213
E214
E273
E1001
E127
E797
E494

Environmental/Biological

Category |
Qualitative Microbiology Tests
Qualitative Animal Drug Tests
Ignitability

Category 11
Flash Point

Category 111
Turbidity
Animal Drug Testing (Quantitative / Cut-off limit)
Modified Reference and Consensus Methods

Category IV
PBMS

Research and Development Analyses (one-off tests)

Category V
Reference Material value assignment

L:\REQ\Annex_Interim_Policy Uncertainty Examples (07/03/2002)
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Electromagnetic Compatibility

1. Quantitative tests listed below are Category IV

2. All others are generally category I or 11

3. For Category IV tests, only require procedure and identification of influence factors
4. Guidance documents: NIS 81 (LAB 34), ETSI 300 series, LAB 12, CISPR 16-4

Category IV Electromagnetic Compatibility tests:

Emissions
Radiated
Conducted

Current Harmonics

Immunity
Radiated

Conducted
Magnetic Field

Category IV Product Safety tests (ex. UL 950, IEC 1950.):
Temperature Rise
Leakage Current
Volt/Current/Frequency

Dielectric Withstand
Flame Propagation

© 2002 by A2LA

All rights reserved. No part of this document may be reproduced in any form or by any means without
the prior written permission of A2LA.
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Contents
I. POLICY OUTLINE L Policy Outlne

2. How Does MU Help Me?
Technical Circular No 3 is applicable from 5 March 2004 to all laboratories ) POI“N loesl u tet'p ¢
accredited in the field of Construction Materials Testing. : olicy mP ementation

4, MU Requirements
Good laboratory practice has always required laboratory staff to have a sound 5. Estimat‘ion of MU
understanding of the equipment and test processes that significantly affect the 6. Reporting MU
accuracy of the test results. ISO/IEC 17025 (1999), clause 5.4.6 requires a 7. Helpdesk o
disciplined and formalised approach to the estimation of measurement uncertainty 8. Quen?s AbF’UI This Policy
(MU). 9. Technical Circulars

0. References

[1. Notes

NATA recognises the effort required by laboratories to meet this ISO/IEC 17025 , i
Appendix.: Common Accredited Tests

requirement. Laboratories will be given time to comply with the requirements.
Assistance to laboratories will be provided by NATA in the form of worked
examples and a ‘helpdesk’. An introductory web based training course is also P .
available from our web site. DlStrIbUtlon

2. HOW DOES MU HELP ME? CMT Authorised Representatives

CMT Assessors
Clients of laboratories, whether they are internal or outside of the organisation, CMT Accreditation Advisory Committee Members
are under increasing pressure to perform better. As a consequence, so are Relevant NATA staff

laboratories. In summary:
A copy of this circular can be found on the

¢ Higher standards are being demanded by industry. NATA website at www.nata.asn.au
¢ Laboratories are being held more accountable. in the Publications section under Policy and
+ Clients require better levels of service. Technical Circulars or by contacting NATA
Member Services and Communications on
In order to satisfy clients, laboratories need to be able to: (02) 9736 8222
¢ Provide information that enables clients to determine compliance to specifica- .
ons. Amendment History
Demonstrate the validity of their testing when results are challenged. Issued February 2004

Perform testing more economically.

MU assists laboratories to deal with these challenges. In particular MU helps
laboratories in the following areas:

Proﬁcieng/ testing evaluation - | have an outlier. Does this mean my MU is too
large? Is my MU too small with respect to the PT results?

Repeatability of testing - How close should the results from testing performed
under the same conditions be?
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Staff training - Are the results produced by the
new person acceptable?

Conformance to specification - The result is close
to the limit. Does it pass?

Dispute resolution - How accurate are the results?
Are the results different? Whose results are more
acceptable?

Reduce costs - Do we need to calibrate this item
as accurately as we do? Do we need to spend as
much time as we do on this part of the test?

Reproducibility of testing - What is an acceptable
range of results between a group of laboratories?

Improve testing - What parts of the test process
should we improve? How much improvement is
needed?

Pinpoint critical areas of testing - Of all the tests
we do which one has the greatest potential for
error?

If you hesitated over any of the above areas then
MU will be of help to you and assist in giving a
better service to your clients.

MU provides clients and other stakeholders within
the industry with:

Greater confidence in the testing performed.
Easier dispute resolution.
The ability to set more realistic specification
limits.

¢ Improve the ability to determine conformance
to specification.

¢ Atool to drive productivity improvements.

3. POLICY IMPLEMENTATION
A) Applicants

Organisations seeking accreditation are required
to estimate MU for all tests as defined in this

policy.
B) Accredited Laboratories

The progressive implementation of this policy, the
timeframe for its introduction and the obligations
of accredited laboratories are outlined below.
However, laboratories are strongly urged to meet
MU obligations sooner.

2

+ |5 March 2004
Technical Circular No 3 effective.

+ 30 April 2004
Each laboratory to review its scope of accredi-
tation to determine those test methods (see
appendix) that comply with ISO/IEC 17025,
clause 5.4.6.2, Note 2.

¢ | September 2004
Determine and document, for Quantitative test
methods that do not comply with ISO/IEC
17025, clause 5.4.6.2, Note 2, the major
sources of error.

+ First reassessment after 15 March 2004
Provide a schedule detailing the plan to com-
plete all MU estimates by 30 April 2005 for
accredited test methods not compliant with
ISO/IEC 17025, clause 5.4.6.2, Note 2.

+ 15 March 2004
MU estimate to be submitted with each new
request for accreditation of an in-house test
method.

+ 30 April 2005
Complete MU estimates for all accredited in-
house methods. and methods not compliant
with ISO/IEC 17025, clause 5.4.6.2, Note 2.

4. MU REQUIREMENTS

ISO/IEC 17025, clause 5.4.6 requires laborato-
ries to determine MU for all testing undertaken
and for its in-house calibrations.

Sampling

MU is specific to the test performed. Allowance
for the effects associated with sampling (see note
I) does not normally form part of the MU esti-
mate. Accordingly, unless required by the con-
tract, a laboratory does not need to consider the
MU associated with sampling at this time.

Qualitative tests

Tests where numerical data are not derived are
qualitative tests (eg AS 1141 34 & 35). They
often rely on operator skill to give a pass/fail
result.

While laboratories should have an understanding
of those aspects that affect the variability of
qualitative tests, they are not currently required to
estimate the measurement uncertainty.

NATA Technical Circular #3: February 2004
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Quantitative tests

ISO/IEC 17025, clause 5.4.6.2, Note 2 allows
the use of a ‘well recognised test method’ that
specifies limits to the major sources of uncertainty
and specifies the form of reporting (see note 2).
A laboratory is considered to have satisfied the
MU requirements for those test methods compli-
ant with ISO/IEC 17025, clause 5.4.6.2, Note 2,
provided the method is followed and the results
are reported in accordance with the test methods.

Laboratories will need to estimate MU for quanti-
tative test methods that do not comply with
ISO/IEC 17025, clause 5.4.6.2, Note 2.

In-house calibrations

Policy Circular No 12 and Technical Note 28
provide further information and the requirements
applicable to laboratories carrying out their own
calibrations in-house. This does not apply to
checks performed on testing equipment.

5. ESTIMATION OF MU

Guidance is available in the form of a NATA
publication Assessment of Uncertainties of Mea-
surement for Calibration and Testing Laboratories.
Additional worked examples relating to Construc-
tion Materials Testing will be made available on
NATA's web site. The “Meas. Uncert.” pages can
be accessed from the left hand side of the screen
from any page in the web site.

6. REPORTING MU

ISO/IEC 17025 (1999) Clause 5.10.3.1 requires
that laboratories report uncertainty of measure-
ment when:
¢ it is relevant to the validity, application or
interpretation of the test results;
a client’s instruction so requires;
the uncertainty affects compliance to a specifi-
cation limit.

7. HELPDESK

Laboratories that require further information
concerning MU may contact any NATA office or
alternatively the CMT Field Manager, Peter Young
in the Melbourne office (03) 9329 1633.

8. QUERIES ABOUT THIS POLICY

Queries regarding this policy should be directed to
Peter Young, Manager, Construction Materials
Testing on email: Peter.Young@nata.asn.au or
Phone: (03) 9329 1633

3

9. TECHNICAL CIRCULARS

As more familiarity is developed in applying MU to
testing, there may be a need to revise this policy.
Updates to this Technical Circular will be found at
the NATA website, www.nata.asn.au in the Publica-
tions area under ‘Policy & Technical Circulars’.

10. REFERENCES

¢ APLAC TC 005 Interpretation and Guidance on
the Estimation of uncertainty of measurement in
Testing (Issue 1, March 2003) www.aplac.org

¢ APLAC TC 004 Method of Stating Test Results
and Compliance with Specification
www.aplac.org

¢ COOK RR, Assessment of Uncertainties of
Measurement for Calibration and Testing Labo-
ratories (2™ Edition 2002) www.nata.asn.au/
fs_publications.htm

¢ NATA Policy Circular 12 NATA Requirements
for the Performance of Calibrations In-house
(June 2003) www.nata.asn.au/
fs_publications.htm

+ NATA Technical Note 28 In-house Calibrations
and Measurement Uncertainty (June 2003)
www.nata.asn.au/fs_publications.htm

* NATA Accreditation Requirements (NAR) for
Construction Materials Testing (2002 Version
). www.nata.asn.au/fs_publications.htm

Il. NOTES

Note I: The assessment of MU associated with
sampling is often complex and difficult to ascertain.
Cost and ‘fit for purpose’ considerations often
negate the need to consider MU associated with
sampling. If MU is to be reported and the test
report shows that the laboratory has undertaken the
sampling, it is recommended that the following
statement (or similar) be included on the report:
“The uncertainty of measurement value shown does
not include any estimate of the effects associated with
sampling”

Note 2: While some Australian Standard, AustRoads
and Road Authority methods are compliant with the
requirements of ISO/IEC 17025, clause 5.4.6.2, Note
2, not all methods adequately specify limits to sources
of uncertainty nor have a reporting format consistent
with the overall MU of the test. NATA is encouraging
bodies responsible for these methods to revise them to
be compliant with ISO/IEC 17025, clause 5.4.6.2,
Note 2.

NATA Technical Circular #3: February 2004
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APPENDIX: COMMON ACCREDITED TESTS

Standard | Part Meets | Doesn’t [Qualitative Standard | Part Meets | Doesn’t |Qualitative
Number Note 2 Meet Number Note 2 Meet
Note 2 Note 2

AS 1012 3.1 X AS 1141 41 X

AS 1012 3.2 X AS 1141 42 X

AS 1012 3.3 X AS 1141 50 X

AS 1012 3.4 X AS 1141 51 X

AS 1012 4.1 X AS 1141 52 X

AS 1012 4.2 X AS 1141 53 X

AS 1012 4.3 X AS 1141 65 X

AS 1012 5 X AS 1141 70 X

AS 1012 6 X AS 1141 71 X

AS 1012 9 X AS 1141 72 X

AS 1012 10 X

AS 1012 12.1 X AS 1289 | 2.1.1 X

AS 1012 12.2 X AS 1289 | 21.2 X

AS 1012 13 X AS 1289 2.1.4 X

AS 1012 16 X AS 1289 2.1.5 X

AS 1012 17 X AS 1289 2.1.6 X

AS 1012 20 X AS 1289 3.1.1 X

AS 1012 21 X AS 1289 3.1.2 X
AS 1289 3.2.1 X
AS 1289 3.3.1 X

AS 1141 4 X AS 1289 3.3.2 X

AS 1141 5 X AS 1289 3.4.1 X

AS 1141 6.1 X AS 1289 3.5.1 X

AS 1141 6.2 X AS 1289 3.5.2 X

AS 1141 7 X AS 1289 3.6.1 X

AS 1141 8 X AS 1289 3.6.2 X

AS 1141 11 X AS 1289 3.6.3 X

AS 1141 12 X AS 1289 3.7.1 X

AS 1141 13 X AS 1289 3.8.1 X

AS 1141 14 X AS 1289 3.8.2 X

AS 1141 15 X AS 1289 3.8.3 X

AS 1141 16 X AS 1289 3.9.1 X

AS 1141 17 X AS 1289 411 X

AS 1141 18 X AS 1289 421 X

AS 1141 19 X AS 1289 4.3.1 X

AS 1141 20.1 X AS 1289 4.41 X

AS 1141 20.2 X AS 1289 5.1.1 X

AS 1141 20.3 X AS 1289 5.2.1 X

AS 1141 21 X AS 1289 5.3.1 X

AS 1141 22 X AS 1289 5.3.2 X

AS 1141 23 X AS 1289 5.3.5 X

AS 1141 24 X AS 1289 5.4.1 X

AS 1141 25.1 X AS 1289 54.2 X

AS 1141 25.2 X AS 1289 | 5.5.1 X

AS 1141 25.3 X AS 1289 | 5.6.1 X

AS 1141 26 X AS 1289 5.7.1 X

AS 1141 27 X AS 1289 5.8.1 X

AS 1141 28 X AS 1289 6.1.1 X

AS 1141 29 X AS 1289 6.1.2 X

AS 1141 30 X AS 1289 6.1.3 X

AS 1141 31 X AS 1289 6.2.1 X

AS 1141 32 X AS 1289 6.2.2 X

AS 1141 33 X AS 1289 6.3.1 X

AS 1141 34 X AS 1289 6.3.2 X

AS 1141 35 X AS 1289 6.3.3 X

AS 1141 36 X AS 1289 6.4.1 X

AS 1141 37 X AS 1289 6.4.2 X

AS 1141 40 X AS 1289 6.5.1 X

1

NATA Technical Circular #3: February 2004
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Standard | Part | Meets Doesn’t |Qualitative Standard | Part | Meets Doesn’t | Qualitative
Number Note 2 Meet Number Note 2 Meet
Note 2 Note 2

AS 1289 6.6.1 X AS 2341 29 X
AS 1289 6.7.1 X AS 2341 30 X
AS 1289 6.7.2 X
AS 1289 6.7.3 X AS 2891 3.1 X
AS 1289 6.8.1 X AS 2891 3.2 X
AS 1289 6.9.1 X AS 2891 3.3 X
AS 1289 711 X AS 2891 5 X
AS 1289 712 X AS 2891 6 X
AS 1289 7.1.3 X AS 2891 71 X

AS 2891 7.3 X
AS 2341 2 X AS 2891 8 X
AS 2341 3 X AS 2891 9.1 X
AS 2341 4 X AS 2891 9.2 X
AS 2341 5 X AS 2891 9.3 X
AS 2341 6 X AS 2891 10 X
AS 2341 7 X AS 2891 11 X
AS 2341 8 X AS 2891 12.1 X
AS 2341 9 X AS 2891 13.1 X
AS 2341 10 X AS 2891 14.1.1 X
AS 2341 11 X AS 2891 14.1.2 X
AS 2341 12 X AS 2891 14.2 X
AS 2341 13 X AS 2891 14.5 X
AS 2341 14 X
AS 2341 15 X AS 4133 1.1.1 X
AS 2341 16 X AS 4133 2.1.1 X
AS 2341 18 X AS 4133 2.1.2 X
AS 2341 20 X AS 4133 3.1 X
AS 2341 22 X AS 4133 3.2 X
AS 2341 23 X AS 4133 3.3 X
AS 2341 24 X AS 4133 3.4 X
AS 2341 25 X AS 4133 4.1 X
AS 2341 26 X AS 4133 4.2 X
AS 2341 27 X AS 4133 4.3 X
AS 2341 28 X

D
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