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Ҍ ̔ () () () ()4
2

3
2

2
2

1
2 xuxuxuxukU +++³= ΐᵣ Ҭ B.3

‖₯ ᶛȂ 

Ҭ Ҍ ̆ӞҌ ̆ ᴪᶏ Ẓ ̆ ᴪ

Ẓ Ȃ ᾧ̆ Ӟ ᾧ̆ Ȃ 

̆ ԍ Ҍ ₄̆

ΐ ѿ ̆ Ȃ ғ

Ҍֽᶏ Ҍ ΐ ̆ ғ ԅ

Ҍ ‰ ȂӞ ̆ ‗

Ҍ Ҭ ֓ Ȃ Ҭ ῏‖₯ ȁ ȁ

ᶛȂṿ ̆ ֓ ‰ ₮ԅ

Ҍ ̆ ᶫ Ȃ GB/T4340.1-2009ȇ  Ȉ

D ᶫԅ ṿ Ҍ Ȃ 

4.3 Ҍ GUM  

Ҍ №҂ҩ ̆ ̔ 

ѿ ˈˈ  

ᶭ ȁ ᴆȁ ‰̂ᶏ ΐȁת ̃

ȁ ῒז ῏ Ȃ 

ԋ ˈˈ Ҍ №  

ᴆ Ҍ № ץ̆ ₮ Ҍ Һ

Ȃ 

҈ ̇̇  

̂ ‰̃ ₮ ̂ ỹҍ ῀ ̂ Nxxx ......21 ȁȁ ̃

₱ ῏ ̆ ̔ 

 
( )Nx,...x,xfy 21=  

ˈˈ ‰Ҍ №  

҉ ׃ ‰Ҍ № ̆ ↓ ץ̆

Ȃ 

ԓ ̇̇ ‰Ҍ  

῀ ῏ ̂ ῏ȁ ̃ JJF 1059.1-2012ҬῈ ̂23̃

Ὲ ̂24̃ ̂ ֓ ̆ԋ ̃ ₮ Ҍ ()yuc ̆ JJF 

1059.1-2012ҬῈ (38) Ὲ (39) Ȃ 
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Έ ̇̇ Ҍ  

̆ ₮ Ҍ Ȃ 

҂ ̇̇ Ҍ  

̆ Ҍ ̆ Ӎ GUM JJF 1059.1-2012

̆ ₮ Ҍ Ȃ  

Ҭ ҈ ðð Ҍ № ҹ ̆ ҹ

Ҭ ῀Ҍ № ̆ ≠ȁ ȁ Ȃѿ

Ҭ̆ Ҍ ̆ Ҋ 11ҩ ̔ 

1) ӈҌ Ҍ  ӈ ᵞ ᴆҊ

Ȃ ӈҌ ̆ ӈҬ ñγ ᴆò ӎΐᵣ ̆

̆ ץ ӈҌ Ȃ ӈ -100 Ņ ᴆҊ

Ӟ̆Ҍ ̆ ᾛ Ẓ Ȃ ӈ Ҍ Ҍ ̆

῀ԅ Ҍ Ȃ ̆ ӈ ̆ ᵞ

ᵈ -100 Ņ±3Ņ Ȃ 

2) ӈ Ҍ Ȃ ҉ᶛҬ̆ ӈ Ҭ ԍ

҉ Ҍ⌠ ӈ ̆ Ẓ ԍ±3Ņ( ԍ

Ҍ ) ̆ ӈ Ҍ ׆̆ ᶏ ῀ԅҌ

Ȃ 

ף (3 Ҍ ̆ Ҍ ῃף ӈ Ȃ ҹ

Ҭ ᾝ ȁ ȁ ȁ ȁ № (10͘ 35 Ņ) 

ȁ ȁ ᵈ Ȃ ԍ ᴆȁ ֟ ȁ ȁ

└̆ ѿ №̂ ̃└ ̆ ῒ

̆ Ӈ Ҍ ȁ éé ԅ №ȁ

Ҍ ῃף ӈ ̆↕Ӟᴪ ῀ Ҍ Ȃ 

4) Ҍῃ ̆ ᴆ ҍ └Ҍ Ȃ

Ҭ̆ ‰ ѿҩ Ҭ ̆

ῤ ѿ └ └Ȃ Ҭ └ Ҍ

ѿҩ ṿ̆ ѿҩ ῤ ̆

ԍ ‰ Ҍ Ӟᴪ Ҍ Ȃ 

ת (5 ֲҹẒ ת  ṿ ̆ ԍ ᵝ

ҩֲӟ Ҍ ̆ ѿ Ҋ ᴪ ̆ ֟ ԅҌ

Ȃ 

ת (6 ( ȁ№ ⱬȁ ≢ⱬ ȁ ȁ ) ҉

Ȃ ת № ⱬ Ҍ ӊѿȂ № ⱬҹ xd̆
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↕ ῀ Ҍ № ҹ xu d29.0= Ȃ 

7) ԇ ‰ ṿ ‰ ṿҌ‰  Ȃ ҍ ‰

ṿ ̆ ̆ ‰ Ҍ ῀ Ȃ

̆ Ҍ Ҭ ԅ ‰ Ҍ Ȃ 

8) ῒז Ҍ Ȃ Ҭ ᴪ ⌠ѿ֓ ̆

ȁ ȁ ̆ ֓ Ӟΐ Ҍ ̆ ῀ԅ

ԅҌ ̆Ӟ Ҍ ӊѿȂ 

9) ҍ ῏ ᵌ Ẋ Ȃ ᵌ ȁ

ꜚ Ҭ ף ȁ Ҭ ȁ Ҭ ֓Ẋ ‰

ᴪ Ҍ Ȃ 

10) ῃ ᴆҊ̆ ṿӞᴪ Ȃ Ҭ̆

ᵥ └ ᴆץ ֟ ̆

ᴪ ѿ № ̆ Ҍ ῃ Ȃ

̆ ѿ֓ ̆ Ӟ Ҍ ӊѿȂ 

11) ᶏ ḱ ̆↕ ḱ Ҍ № Ȃ 

҉ Ҍ ̆ ԑ ῏ ̆ 10) ҍ╠ ῏Ȃ ԍ

⌠ ̆ ҬҌ ⌠̆ᵖ Ȃ 

Ҭ̆ № ᵟҺ ̆ ת׆ ȁֲ ȁ

ȁ ȁ № ̆ ԍΐᵣ ѿҩ Ҍѿ ҉

̆ Һ ̆ Ҍ ᵖӞҌ ̆ Ҍ ̆

ᴪ Ҍ Ȃ ≢ ᵟ Ҍ ̆ ֓ Ҍ

Ҍ Ȃ 

‰Ҍ № ̆ A B Ҍ № ̆

ң Ҍ ̆ Ҍ ң № ҉ ָӇ ≢̆Ҍ ӊҹñ

Ҍ ò ñ Ҍ ò̆ Ҍ

Ҍ Ȃ ҹñ ò ñ òң Ҍ ̆ ֓ ’Ҋ

ץ ̆ ╠ѿ ( ֟ ‰ ) ᵬҹ ѿ

῀ (ⱬ Ҭ ) ̆╠ѿҩ ñ ò Ҍ

№ ԅ ѿ ñ ò Ҍ № Ȃ ̆A ȁB

ȁ Ҍ ̆ Ҍ ̆ ױ №

ӊ҉ ̆ Ҍ A ↓ ₮ ̆ B Ḥ

Ȃң Ҍ Ҍ ѿ ҹ ῒ̆

‗ Ȃ 

5 Ҍ ̂MC̔ Monte Carlõ  
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Monte Carlo Method̆ MC ̆ ѿ №

№ ᴰ Ȃ ῀ Xi ₱ ̂PDF̃ ̆

ᴰ ῀ № ̆ ₮ Y ₱ ̂PDF̃

ṿ̆ ₮ № ṿ ₮ ᶃᵀ ṿȁ ‰Ҍ

Ȃ ᶃᵀ ṿȁ ‰Ҍ Ḥ PDF ⱴ

Ȃ 1 ̆ ῀ Xi PDF̆ ᴰ ̆ ₮ ₮ Y PDF

ѿҩ Ȃ Ҭ↓₮ԅ№≢ҹ ԑ № ȁ҈ № № 3

ҩ ῀ ̆ ₮ PDF ҹ№ Ҍ Ȃ 

 

 

5-1 ῀ № ᴰ  

 

5.1  

Ҋ № ᴰ Ҍ Ȃ 

5.1.1 MC ῀ 

1) ӈ ₮ Y̆ ( )̕ 

2) ҍY ῏ ῀ ̔ NX...XX ̆̆ 21 ̕ 

3) Y NXXX ,..., 21 ӊ ),...,( 21 NXXXfY= ̕ 

4) ≠ Ḥ ̆ҹ
iX PDF̆ № ȁ ( )№ ̕ 

5) M̆ ṿ ԍ )1/(1 p- ̆ ԍ )1/(1 p-

10
4ṐȂᶛ : p 95% ̆ 20%)951/(1)1/(1 =-=-p ̆ M ԍ2×10

5 ̆

₮̆M=10
6 ᴪҹ ₮ ᶫ ҹ95% Ȃ 
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5.1.2 MC ᴰ  

׆ (1 ῀
iX PDF )( iX i

g xҬ M ҩ ṿd̆ MrNi ,...2,1,,...2,1 == ̕ 

2)  ҩ ( rNrr xxx ,,2,1 ,...,, )̆ Y ṿ̔ 

Mrxxxfy rNrrr ,...2,1),,...,( ,,2,1 ==     

5.1.3 MC ₮ 

֓M ҩ ṿ Ҥ ̆ ֓ ṿ ⌠ ₮

Y № ₱ ̂PDF̃ )(hYG GȂ 

5.1.4  

1) G Y ᵀ ṿ y y ‰Ҍ )(yu ̕ 

2) G p Y [ ]highlow yy , Ȃ 

5.2  

JJF 1059.1-2012ȇ Ҍ ҍ Ȉ ĞUM Һ

ԍץҊ ᴆ 1̔̃ Ẋץ ῀ № № 2̃̕ Ẋץ ₮

№ ᵌҹ № t№ ̕3̃ ҹ ȁ ץ ҹ

ᵌ Ȃ Ҍ ҉ ᴆ ̆ ׅ JJF 

1059.1-2012 ̆ Ӈ̆ ₮ ᵀ ṿ ῒ ‰Ҍ

Ҍ ̆ ᴪ Ҍ ᵀ Ҍ℗ Ȃ 

MC Ҍ ̆ № ᴰ Ȃ

JJF 1059.2-2012ȇ Ҍ Ȉ↕ ԅ ≢

ԍ Ҋῖץ ’ Ҍ ̔1̃ Ҍ № Ҍ ̕

Ҍ ᴰ ̆ Ẓ Ҍ Ḃ̕ ₮ PDF

№ ȁt№ ̕ ₮ ᵀ ṿ ῒ ‰Ҍ ̕

̕ ῀ PDF Ȃ 

 

5.3 GUM  

GUM MC ‰ Ҍ ̆ᵖ ╠

GUM ׅ Һ ̆MC GUM ᾟȂGUM Ҍ ᴰ

₮ ‰Ҍ ȂMC ↕ № ᴰ

ᵀ ṿ ῒ Ȃΐᵣ ≢ Ҋץ Ȃ 
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5- 1 GUM ғMC  

 GUM  MC  

 

῀ ‰Ҍ ̆ Ҍ

ᴰ ̆ ⌠ ₮ Ҍ

Ȃ 

῀ Ḥ ῀

PDF̆ ῀ PDF ̆

׆ ⌠ѿ ↓ ṿ ׆̆

₮ ₮ Ҍ Ȃ 

῀ Ḥ  
ᶃᵀ ṿȁ ‰Ҍ № ȁ

 

₱ PDF 

῀ ῏

 

῀ ῏

 

῀ ῏ 

₮ Ḥ  

Ҍ ᴰ ̆ ₮

‰Ҍ ̆ ̆

⌠ Ҍ Ȃ 

̆ ⌠ ₮

PDF ṿ̆ ₮

ᶃᵀ ṿȁ ‰Ҍ

Ȃ 

₮

№  

Һ ԍ ₮ № ᵌ

ҹ № Ȃ 

₮ № ץ ᴋ

№ ̆ ץ Ҍ № ̆

ᶃᵀ ṿ Ҍץ № Ҭ Ȃ 

 

ԍ ̆ יּ

̆ ΐ

⌠ ᵌ Ȃ 

ԍ ̆ ԍ

Ȃ 

 

Ҍ ᴰ Ҭ ̆

῀ ѿ

Ẓ ̕ GUM

῀ ̆ ’Ҋ

֓ Ȃ 

ᶏ ѿ Ẓ

Ҍ ᴰ Ҭ ̆

‰Ҍ Ȃ 

 

Ҍ Ҭ̆MC ᶫԅѿ ԍ ̆

ᶏ ѿ Ẓ ᶫҌ ᴰ ̆ ⁞ ̆ ῒ

Ṣꜛ ᴆ ’Ҋ̆MC ҆ Ҍ ̆

MC GUM ΐ ѿ ᴨלȂ 

5.4 Ҍ ₃ҩ  

1) M̆Ӟ Ȃ

ṿ Ҋ̆MC ᶫ ₮ PDFñ ò

p ῏ȂMC Ӟ ץ MC ̆ Ҍ

ⱴ̆ ⌠ ӈ҉ ̆ΐᵣ ₮
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ңṐ ‰Ẓ ҍ )( yu ṿ d ԍd ṿ

ץ̆ Ȃ ᶏ ̆ ѿ ҆

ҍ MC ⌠ ѿ Ȃ 

2) ṿ d̆ ̆ ‰ ⌠ ᵝ

└ Ȃ ṿ z ῏ ṿ Ҋ↓ ₮ ᾢ̔ ṿ ẑ

‰Ҍ ̃ ҹ lc 10³ ȂῒҬ̆c
dign ᵝ └ ̆ l ̆

dign

ṿ z ṿ ҩ Ȃ Ӈ̆ z ṿ d ̔ l10
2

1
=d Ȃ ӈ

⌠ ṿ Ȃ ̔ 000350.)y(u = ̆ 2=dign ̆ )y(u

ҹ 51035 -³ ̆ 35=c ̆ 5-=l ̆↕ 510
2

1 -³=d Ȃ 

3) ῀ ῏ ’ ̆GUM ᵀ ῏ ̆

ҩ ₮ ԅ ̆ ⱴ ̆ ץ Ȃ

ñC.2ȁ Ҭ Ҍ ò ñC.3ȁ ԍ

Ҭ Ҍ ò№≢ ₮ԅ

GUM MC ѿ№ Ҍ Ȃ ԍ ᶏ

ѿ ̆ ῀ ῏ ĞUM Ҭ ῏ ᵌ ҹñ1ò ԅ ̆

MCM ̆ ῏ ̆ҹҍ Ḡ ᵝ ѿ

ḱ ̆ңҩ ₮ΐ Ҍ Ȃ ֓ ᵀ ῏

ᶛҬ̆ ҩᴨל ҹ Ȃ 

4) ԍ ṿ ̆ ץ Ṣꜛ ᴆ ̆MC

Ӟ ԍҒҙ ᴆ ꜛ ⱴ Ḃ Ȃ ֓ ҙ ԍ ‰

Ҍ ̆ ῍֣ ᶏ Ҍ

ΐ ̆ ≠ԍ ֜ Ḇ ῍ Ȃ   

5.5 GUM  

GUM ’Ҋ ҹ ̆ᵖ ῒ

ᴆӞ ԊȂ ԍMC GUM ̆ MC ҍGUM

ң GUM MC ̆ Ҋ̔ 

1) GUM ⌠ ₮ p
pUy° ̕ 

2) ₮ ‰Ҍ )y(u

ṿ lowy
highy  ̕                                                                     

3) GUM MC ṿ Ҋ ѿ Ȃ 
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a. )y(u ṿ d̆̕ 

b. GUM MC ̆ GUM ᶫ

Ҭ └ ᵝ ̆ ῒ №≢ GUM MC

ᶫ ṿȂ
lowplow yUyd --=

highyUyd phigh -+= Ҍ ԍd̆↕GUM Ȃ 

MC Ҭ MȂ MC

GUM ̆ ᶫ ṿ ҹ /5 ҹҤ

GUM ⱴץ Ȃ 

6 Ҍ Globê Top- dowñ  

GUM ̂Guide to the expression of uncertainty in measurement)MC (Monte 

Carlo Method)№≢ ᶫԅ ԍҌ ᴰ № ᴰ ҍ Ҍ

Ȃ ֲHorwitz ₮ Globê Top-dowñ ̆ Ҋ⌠҉׆ ̆

Ȃ ̔ └Ҍ ╠ Ҋ̆

Ҍ ̆ Ҍ Ȃῖ

╠ ̆ ȁ └ ȁ Ȃ

‰ ᴪ└ GB/T 27411-2012ȇ

Ҭ Ҍ ҍ Ȉ Top-down Ȃ ᴆҬ Һ̆

ԅ Ȃ 

6.1  

ᶫԅѿ ҹ ≠ ȁῬ Ҍ

Ȃ ‰Ҭ ԅ ȁῬ ᵀ

ṿ Ḥ ̆ ῤ № ᵀ ṿ̆ ₮Ҍ ᵀ ṿ̆

Ӟ GUM ῏ Ȃ ̆ ῒ ̆ᶭ

‰ └ ̆ Ҍ Ҍ ҹѿ

Ḥ ̆Ӟ ҹ ҙ׆ Ȃṿ ̆ᶏ ╠

Ḡ Ẓṝ ȂGB/T 27411-2012Ӟ ᵥ ᴇ ԅ

ȂԊ ҉̆ ҩ ‰ Ẓṝ ₮ԅ ᴇ

‰̆ ױ № ᾛ ‰ ᾛ ̆ ᾛ

Ӟ ΐ ԅᶏ Ҍ ̆ ᶏ

Ẓṝ Ȃ Ҭ ҈ҩ ᶛ ╠ ‰ ᶫ

ῖ ₮ԅҌ ̆ᶫ Ȃ ̆

Ҋ └ ̆↕ CNAS-GL 34ȇ ԍ

Ҍ Ȉ ᶫ Ȃ 

d
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6.2  

6.2.1Ẓṝ └ 

6.2.1.1Ẓṝ └ 

ᾢ Ẓṝ ̆ Ḡ ԍ └ Ȃ GB/T 

27411-2012 (6-1) ̆↕ ҹẒṝ ԍ Ȃ 

 
D2sȹ<  (6-1) 

 

(6-1)Ҭ̔ 

ȹ̔ ‰ ȁ ⱬ Ẓṝᵀ ṿ 

Ds ̔ ‰ ⌠ ‰  

 
n

s
ss

2
w2

LD +=  (6-2) 

(6-2)Ҭ̔ 

Ls ̔ ‰  

ws ̔ 1 ‰  

n̔ ‰  

’̆ ≠ץ ̆ n ‰ ̆

‰
ws Ȃ ᶏ Ҭ̆ ҹ ‰ ҹ ̆

ws ṿ̆ҹ

Ḃ ̆ ‰
Rs ף Ds ∞ ̆ GB/T 6379.2ȇ ҍ

‰  2 № ‰ ҍῬ Ȉ7.1.2 ̔ 

 

 
2

r
2

L
2

R sss +=  (6-3) 

                        

(6-3)Ҭ̔ 

2

Rs ̔Ῥ  

2

rs ̔  

(6-1) ף(6-4) ̔  

 

 
R2sȹ<  (6-4) 
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(6-4) ̆ ∞ Ẓṝ Ȃ 

 

6.2.1.2 └ 

‰ ss ԍ ‰ rs ̆ ҹ Ȃ 

6.2.2Ҍ  

Ẓṝ ’Ҋ̆ Ẓṝ Ҍ ῒז ̆ Ῥץ

‰ Rs ᵬҹҌ ᵀ ṿȂ 

6.3 ᶛ 

6.3.1 ץ ds Ls ᶛ 

ISO 9682-1:2009ȇ ᾣ Ȉ Ҭ ̆ң

№≢ҹ 0̔.235%ȁ0.237%̆ ‰ ṿҹ0.236%̆ ṿҹ0.23%Ȃ 

1) Ẓṝ └ 

‰ISO 9682-1:2009ȇ ᾣ Ȉ ̔ 

00040007710d .X. +=s  

0009001380L .X. +=s  

‰ :  %.s 00220dr ==s  

‰ : %.s 00410LL ==s  

Ῥ ‰ ̔ %.%.%.sss 004700022000410 222
r

2
LR =+=+=  

Ẓṝᵀ ṿ: %.%.%.ȹ 00602302360 =-=  

%.s 009402 R= ̆ R2sȹ< ̆ ҹẒṝ ԍ Ȃ 

2) └ 

ң №≢ҹ̔0.235%ȁ0.237%̆ ‰ ss ҹ0.0014%̆      

%0014.0s=s ̆ rs ss < ̆ ҹ Ȃ 

3) Ҍ  

Ẓṝ ’Ҋ̆ Ẓṝ Ҍ ῒז ̆ ץ

‰ Rs ᵬҹҌ ᵀ ṿ %.su 00470R== Ȃ 

4) Ҍ  

  2=k , Ҍ ҹ̔ %.%.ukU 00940004702 =³=³=  

5) Ҍ  
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ᶭ ISO 9682-1:2009ȇ ᾣ Ȉ Ҭ

Ҍ ҹ̔ 201002360 =°= k)%;..(w Ȃ 

6.3.2 ץ ᶛ 

GB/T 20125-2006ȇᵞ  ᾝ  ᵣ

ᾣ Ȉ№ Ҭ ̆ң №≢ҹ̔0.754%ȁ0.747%̆ ‰

ṿҹ0.751%̆ ṿҹ0.758%Ȃ 

1) Ẓṝ └ 

‰ GB/T 20125-2006Ҭ r Ῥ R̆ 

%.
%.r

s 00720
22

02050

22
r ===  

%.
%.R

s 0200
22

05770

22
R ===  

Ẓṝᵀ ṿ: %.%.%.ȹ 007075107580 =-=  

%.s 04002 R= ̆ R2s<D ̆ ҹẒṝ ԍ Ȃ 

2) └ 

ң №≢ҹ̔0.754%ȁ0.746%̆ ‰ ss ҹ0.0057%̆       

 %.s 00570s= ̆ rs ss < ̆ ҹ Ȃ 

3) Ҍ  

Ẓṝ ’Ҋ̆ Ẓṝ Ҍ ῒז ̆ ץ

‰ Rs ᵬҹҌ ᵀ ṿ %.su 0200R== Ȃ 

4) Ҍ  

2=k , Ҍ ҹ̔ 

%.%.ukU 040002002 =³=³=  

5) Ҍ  

ᶭ ‰GB/T 20125-2006ȇᵞ  ᾝ  

ᵣ ᾣ Ȉ ᵞ Ҭ Ҍ ҹ  ̔

( )%..w 04007510 °= ; 2=k  

6.3.3 ñᾛץ ò ᶛ 

GB/T 5069-2007ȇ № Ȉ№ Ҭ ̆

ң №≢ҹ̔38.36%ȁ38.61%̆ ‰ ṿҹ38.49%̆

ṿҹ38.70%Ȃ 

r R
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1) Ẓṝ └ 

‰GB/T 5069-2009 ԅ 30%-60% ᾛ ҹ0.60%̆ ᾛ

№ ᾛ ṿ̆ ҹ =0.60%Ȃ ‰ ̆

‰ № ṿҍ ṿ ṿ ԍᾛ 0.7Ṑ̆ ҍ ᾛ

ҹ0.42%̆ Ẓṝᵀ ṿ ҍῒ ∞ Ȃ 

Ẓṝᵀ ṿ: %.%.%.%.ȹ 42021049387038 <=-=  

ҹẒṝ ԍ Ȃ 

2) └ 

ң №≢ҹ̔ 38.36%ȁ 38.61%̆ ‰ ss ҹ 0.177%̆

%.
%.r

s 210
22

600

22
r === ̆ rs ss < ̆ ҹ Ȃ 

3) Ҍ  

GB/T6379.6-2009ȇ ҍ ‰ ̂ ҍ  ̃ 6 №̔

‰ ṿ Ȉ ̆95% Ҋ̆ ‰ ṿҍ ṿӊ ҳ

ҹ̔ 

2
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n

n
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22
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22
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22
R
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Ẓṝ ’Ҋ̆ Ẓṝ Ҍ ῒז ̆ ץ

‰ Rs ᵬҹҌ ᵀ ṿ, %.su 210R== Ȃ 

4) Ҍ  

2=k , Ҍ ҹ̔ 

%.%.ukU 4202102 =³=³=  

5) Ҍ  

ᶭ GB/T 5069-2007ȇ № Ȉ№ Ҭ

Ҍ ҹ̔ 24204938 =°= k)%;..(w Ȃ 

7 CNAS Ҍ Ҭ ѿ֓  
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7.1CNAS Ҍ  

CNASᾟ№ ╠ ҉ҍ ῏ Ҍ ῏ ץ̆

Ҍ ȁ Ḥ ȁ ̆ ≢

῏ ᴪ ȁ ҙ ȁ ꜚ ₮ Ȃ

C̆NAS ᵣ Ҭ ԇ Ҍ ץ ץ̆ ȁ

ῒז ῏ ȂῒҬ ΐᵣ Ҋ̔ 

1) └ ҍ ᵬ Ҍ ̆ ῒ ԍ

Ҍ ᵬȂ 

2) ⱬ ѿ ṿ Ҍ Ȃ

Ҍ ҍ ῏ȁ ȁ Ҍ

⌠ ȁ Ҭ CNAS ̂

‰↕ Ҭ ̃̆ ᶫ Ҍ Ȃ 

3) ԍҌ ̆ ץ Ҍ Ȃ 

4) ̆ Ҍ Ȃ 

5) ‰ ȁ └ ȁ ₮ ᶏ

‰ ץ ḱ ‰ ῒ̆Ҭ

Ҍ Ȃ 

6) ԍ ֓ Ὲ ̆ ԅ Ҍ Һ

ṿ ̆ ᵬ̆ ₮ΐ

̆ ҹ Ȃ 

7) ԍ ֓ ‗̆ ԅ ׆ Ҍ

Ҥ ̆ № ̆↓₮ Һ Ҍ № ̆

Ạ₮ Ȃ Ḡ Ҍᴪᶏ ֟

Ҍ Ȃ 

8) Ҍ ṿ Ҍ ṿ ҉̂ /Ҍ ̆

/ ̆ ԍ ̃̆↕Ҍ Ҍ ̆ᵖ

꞉ ’Ҋԅ Ȃ 

9) Ҍ Ҥ ‗ԍ̔ 

ã ̕ 

b̃ ̕ 

c̃ ᶭ Ȃ 

7.2 Ҍ Ҭ ѿ֓  

7.2.1 Ҍ  
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Ҍ ̆ Ҍ Ҍ Ҍ №

ῤ̆ ᴪᶏ ̆ Ҍץ № ҹ ̆

Ҍ ᵖӞҌ Ȃ Ҍ ̆ Ҍ ̆

ᵟ Ҍ Ȃ ֓ Ҍ Ҍ Ȃ

̆ Ҍ № ⌠ ‰Ҍ

cu ̆ Ӈ̆ ῒҬѿҩ Ҍ № ̆ᵩҊ № Ῥ

⌠ ‰Ҍ ҹ 1-cu ̆ ̆ %
u

uu
10

c

1cc ¢ö
ö
÷

õ
æ
æ
ç

å - - ,↕ ҩ Ҍ

№ Ҍ ҹ ̆ ץ Ȃ ӊ̆

%
u

uu
10

c

1cc >ö
ö
÷

õ
æ
æ
ç

å - - ̆↕ ԇ ̆ Ҍ Ȃ ԍѿ ҙ ̆

῏ ‰ Ȃ ̆ ṿ 10˿ ץ ̆

̆ ҩ ṿ Ҋץ ҹ 5˿ȁ2˿ ̆

̆ Ӈ ҩ ṿ Ҋ ҹ 1˿ȁ0.5˿ ̆ ΐᵣ ’

Ȃ 

7.2.2A Ҭ ‰ ῃ  

ᵬҬ̆ ԍ ̆ ᴆҊ̆

Ҍ ̆ ̆ Ӈ Ҍ №

̆ҹԅ ⱴ ñ ‰ ῃ ò Ⱳ ‗Ȃ ҉̆

‰ ISO/TS 14253-2:1999̂ ᴆ Ҍ ̃Ҭ ₮̆ Ὲ

₮ ‰ s Ҍ A ̆ ̂ ̃

Ӈҹԅ ₮ ‰ sҌ ̆ sӗ҉ѿҩ ῃ

h̆ ҍ n ῏ ̆ 7-1 Ȃ 

7-1 ҍ ῃ  

      

2             7.0 5             1.4 8             1.2    

3             2.3 6             1.3 9             1.2 

4             1.7 7             1.3  ²10           1 

 

̆ ² 10̂ 91=-=nn ̃ ̆ ҹ Ὲ ₮

‰ s ̆ ῃ ҹ 1Ȃ <10 ̆s ̆ғ ̆

Ȃ ̆ ῃ ̆ 7-1 s Ȃ

̆ ׅҹ ‰ ̆ ΐ ‰ ̆ Ҍ Ҍ

n

n h

n n n

n

n n

h n
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Ȃ ΐ ѿ ̆ Ҍ ᴆ ₮ԅ

ΐᵣ ΐ ᵬ Ȃ 

7.2.3Ҍ ҬA B  

Ҍ Ҭ̆A B Ҍ ≢̆

Ҍ ȂA ↓ ̆ B ̂

Ӟ ̃̆ Ҍ ҹ ѿ ᴨ ̆

Ҭ ’ ȁ ȁ Ḃ ↕ Ȃ

ᵈ Ҍ ᶛҬ̆ ֲ ΐ

̆ Ҭ ԍ ⱬṿ̆Ӟ ֲ ̆

ѿֲ Ҍ ’ҊӞ ₮Ҍ ̆ ғ Ҭ Ṣꜛת ̂ ΐ

̃ ̆ ץ A B Ҍ Ҭ

ᴪ ⌠Ȃp Ṣꜛԍױ ѿ ᵣ ̆ Ӈ

ῒ Ҍ ̆ ̆ ӥ Ḥ

B ̆ ҹ ̆Ҍ ֲ ₮ ѿ

̂ ̆ ԅ ȁ ’̆↕ ∞ ↕ ╧ ̆Ҍ

ԍ Ȃ̃ ̆ Ҍ Ҭ̆ ң

⌠̆ ⌠ѿ ̆ Ȃῒ ῒ ̆

̆ ̆ ӊ̆֞ Ȃ 

Ҭ̆ ҩҌ № A B ̆ ̆

‰Ҍ Ҍ Ȃ ̆

Ҍ № Ҭ̆ ץ ҩ№ A B ̆Ӟ Ҍԇ ̆ ῏

Ȃ 

7.2.4A Ҍ № ҹ ’ 

ף ᾢ̆ף └ ̆ ᾢ ᴰ ̆

ԋ ת ̆ᶏ ῃ ꜚ └ ҹ ̆ ‰ ̆

‰ȁ ҹѿᵣȂ ԅ PID ꜚ └ ̆

₮ ̆ ₮ṿҍ ṿ ῃ ̆ ҍ ῃ ̆

ѿ ̆ ҹ ̆ ԍ ‰ ף

̆ ̆ ѿ ῃ ̆ ₮ A

Ҍ № ҹ Ȃ ̆ ῃ ꜚ ת ̆

̆ Ӈ ᴆҊ̆ ⌠ ѿ

ȂӞ A ⌠ Ҍ № ̆ ҹ Ȃ ’

̆ ғ ԍ ̆ B ץ̆ №

₮ Ҍ № ̆ ̆ ⌠ ᴆ̆ ⱴ

ȁ ῒז ῀ Ҍ № ̂ Ҍ
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’Ҋ Ȃ̃ 

7.2.5 Ҍ  

Ҍ Ҭ̆ ῃ ῀ iX Ҍ ῏ ̆ y

( ₮ Y ᵀ ṿ) ‰Ҍ ()yuc ̂7-1̃ ῀ ᵀ ṿ
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’Ҋ̆ ₮ Ҍ ԍ ҩ ῀ Ҍ №

ӊ ̆ ₮ Ҍ Ҍ ԍ ҩ ῀ Ҍ

№ ӊ Ȃ ᵬҬ Ҍ ҉

̆ Ȃ 

҉ ̆ ԍҌ № ̆ ≢ ̆ ₮ ҩ ῀

Ҍ № ̆ ҩ№ ӊ Ҍ ῏ ̆ ғ ῀ ӊ ₱ ῏ ҹ

῏ ̆ Ӈ ₮ Ҍ ҩ№ Ҍ №

Ҍ № ̕ ῀ ӊ ₱ ῏ Ҍ

῏ ̆ ⱴ ⁞ ⱴ ⁞ ῏ ̆ Ӈ ҩ№

Ҍ № Ҍ Ҍ № Ȃ

ԍ ԍ ᶏ ת ӥ ѿ № ₮ ̂

ѿ ҹ±1˿ ̆0.5 ҹ±0.5% ̃ ᾛ ṿ ̆ ױ

̆ ת ῀ Ҍ № Ӟ ̆ҹ ̆ Ҭ ῀

῏ ⱴ ⁞῏ ̆ Ӈ ╠ № №

Ῥ Ȃ Ҍ ₮ ̆ ≢

Ȃ 

7.2.6 Ҭ pU U  

Ҍ ()yukU pp c= ()ykuU c= ̂ k 2 3̃ң ̆

Ҍ Ҭ Ҍ ̙

pU ҍU ῒҺ ≢ ̆ y ()yuc  № ᵌҹ № ̆

Ҍ U Ȃ ΐ ҹ 95% ̆ 2=k , c2uU = ̆

ΐ ҹ 99% ̆ 3=k , c3uU = Ȃ ̆

Ҍ pU ̆↕ ∞ Y ṿ № ̆ № ̆↕ ( )effnpp tk = ̆

()yuc effn ̆ ⌠
pk Ȃ

Y ṿ

№ Ҍ № ̆ ԍῒז № ̆↕Ҍ ( )effnpp tk = Ȃ 

7.2.7̓͂ ԍ ( )effnpt ṿ  

Ҍ ()yukU pp c= ̆ ₮ ᵀ ṿ y № ̆

↕
pk ṿ ̂ A Ȃ̃ -t
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̂Welch-Satterthwaitẽ Ὲ ₮
effn ṿ A Ҭ Ҍ⌠̆ Ӈ

’ Ҋңץ ̔ 

1) effn Ò10₮ ᵝ ̆ ≢ ԍ pÓ95˿

’̆ ҹ
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₮̆ ̆
effn ҹ 1-20̆ ↕ A ₮ pk ṿ̆

effn >20̆ ↕ѿ
effn

ᵬҹ ̆ ⌠ pk ṿẒ ̆ Ҍ ӞẒ ̆ ‰ ҹ ⌠

Ȃ ╠ ⌠ ҉ Ὲ ̆p Ӟ ₮ԅѿ

)( effnpt ṿ Ȃ 

7.2.8ȁ ῒҌ ᵝ Ԋ  

JJF 1059.1-2012 5.3.8.1 ̔ñ ()yuc U ѿᵝ

ңᵝ òȂ ̆ Ҭ̆ҹ⁞ ḱ Ḡ

ᵝ̂GUM Ạΐᵣ ̆ ΐᵣ ’ Ȃ̃ 

ѿ Ҍ ᵝ ԅ ↕̆ ḱ ḱ ץ̆

ᵝ Ȃ № ̔ 

a) Ҍ ᵝ ׆̆ ‗ ᵝ ̆ῒ ↕

‰ ᵝ ̆Ӟ GUM ̂ѿᵝ

ԋᵝ Ȃ̃ 

b) Ҍᾛ ḱ Ȃ ḱ ̆ѿ ḱ ̆Ҍ ḱ Ȃ 

c) Ҍ ץ ₮ ̆Ҍ Ӟ Ḡ ԋᵝ Ȃ ̆

ḱ Ҍ ץ ⌠ ̆ ѿ ’Ҋ

Ḡ ԋᵝ̆Ῥ ḱ Ȃ 

d) ѿ ᵝ ῒҌ ױז̆ ᵝ

̂ ᵝѿ ̃̆ GUM ̆ ԇ  Ȃ׆

e) ᵝ Ҍ ҍ Ҍ ̆ѿ ᵬ

Ȃ ̔ ̔m=100.0214 ğ  
95U =0.36 mğ ҹ̔m=100.02140 g;  

95U =0.36 mg( 0.00036 g)Ȃp ⌠ ῒ ṿ ҍת

₮ ̆ Ҍ ↕Ҍ Ȃᶛ ̆ ҩ Ҍ

̆ ΐ № ⱬ 0.01 mm̆ ῒ̆ ṿ L=10.08 

mm̆
95U =0.056 mm̆

effn =20̆ ↕ ҉ ↕̆ ҹ L=10.080 

mm̆
95U =0.056 mm̆

effn =20̆ LҍҌ
95U ᵝ ԅ̆ᵖ

ԅ ΐ № ⱬҹ 0.001 mm̆ ҍ ’Ҍ Ȃ ̆ ԍ

’̆ ҹԅң ᵝ ̆ ñ ò̆ ↕ Ҭ ԅ

ת № ⱬ̆ ԅ Ȃ ̆ ‗ Ⱳ ̆ Ҍ
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ѿᵝ̆ Ҍ ̆ ̔L=10.08 mm̆
95U =0.06 

mm̆
effn =20Ȃ Ҍ ᶏ ᵝ̆ῒ ᵝѿ ̆ ῃ

JJF 1059.1-2012 5.3.8.3 ̆Ӟ ’Ȃ 

ӊ̆ Ҍ ᵝ ѿᵝ ңᵝ̆

’ JJF 1059.1-2012 ‗ Ȃ 

7.2.9ȁ ᵬҬ Ҍ  

ᵬҹ ת̂ ȁ ȁֲ ȁ ȁ ȁ ȁ ѿ℗

ᴆ Ӎ ̆ ̃̆ ԍ ̆ ᴆҊ̆ ԅ Ҍ

̆ ⌠ԅҌ ̆ ᵬׅ̂ ᴆҊ̃

ᾢ Ҍ̆ ᵬȂ ̆ ѿ ᴆ̂

ת ‰ ̃ ֓ ᴆ̂ ȁ ȁֲ ȁ ȁת ‰ ̃ ԅ ̆

Ҍ ԅ ̆↕ Ҍ ̆ ᴆҊ̆

( )̆ Ҍ Ȃ 

7.2.10ȁ Ҍ  

ԍ ̆ Ҍ ̆ ץ ԇ

Ȃ Ҋ ̔ 

a) ץҌ ̕ 

b) ̆ Ҍץ ῏ ̕ 

c) k ץ ѿ 2Ȃ 

Ҭ̆ ҉ ҈ Ҋ₃ץ

ץ̆ ⌠ ȁ Ȃ 

1̃῏ԍ Ҍ № Ȃ 

Ҍ Ҭ̆ ԍ ̆

ѿ ֓ ѿ Ҍ ῒ̆ ԅ Ҍ №

Ȃ ѿ ᴆҊ ↓ A № ̆ Ὲ

₮ ‰ sҬ ԅ Ҍ ȁֲ ᵬ ȁ ⱴ

ȁ ᶏ ת ȁ№ ȁ ṿ Ȃ ̆ ԍ

̆ Ҍ № Һ Ȃ ԅ № ̆ ת

ȁ№ ṿ Ҍ № Ҍ Ῥ ̆

↕ ԅ Ȃ ֓ ’Ҋ̆ № ̆ ת

̆ Ӈ № ̆Ṣꜛԍ A ⌠ ‰ s ̆ ҹ

̆ Ӈת № ȁ ṿ Ҍ ᵬҹ№ ̆ ⱴ
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Ȃ 

2̃B №  

d) ᶏ ȁת ӥ ‰ ӥ ₮ Ҍ ṿ

№ ̆ Ҍ № ̆↕ № Ȃ 

e) ȁת ȁ ת ᾛ ̆ ת ṿ ̆

ḱ Ҍ № ̆ № Ȃ 

f) № Ҭ̆ ȁ ȁ ȁ ᾛ Ҍ

№ ̆ ҈ № ̆Ӟ № Ȃ 

3̃῏ԍ ῀ ῏  
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῏̆ Ӈ Ҍ ῏ Ȃp ԍ ̆ ȁ ȁ ֓´ ȁ

ῒ ῏ Ȃ ᵬҬ ῏ ̆

̆ᶛ ̆ ңҩ ῀ ᶏ ԅ ѿת ȁ ȁ ΐ̆ ᶏ ԅ

‰ȁ ‰ȁ ̆ Ӈ ңҩ ҩ ῀ ӊ ῏ Ȃ

῏ ̆ ↕ ӎ ̆ Ҋ Ȃҹ ̆ Ҭ

№ ῏̂ ҉ Ҍ̆ ῀ ӊ ԅ ѿת ‰

̃̆ ↕ Ҍ ת ȁ ȁ ΐ ‰ №≢ ֓

ᶏῒҌ ῏Ȃ 

Ҭ̆ ֓№ ӊ ῏῏ ↕̆ ᾢ∞ ῒ ῏

῏῏ ῏῏ ̆ №≢ ῏ ҹ̅1 ̇1̂ ̆ ῏

№ ӊ ῏ ҹ ̃̆ Ҍ ()yuc Ȃ D.1Ҭ

ñ Ҍ ò ᶛȂ 

7.2.11ȁ Ҍ  

Ҍ ҍ Ȃ ̆ Ҍ

҈ №̆ ñ ̆ Ҍ pU ̆ pk ṿ
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A № Ҍ pҍ ṿ̂ ṿ̃  

  p̂%̃ 

68.27
 

90 95 95.45
 

99 99.73
 

1 1 .84 6 .31 12 .71 13 .97 63 .66 235 .80 

2 1 .32 2 .92 4 .30 4 .53 9 .92 19 .21 

3 1 .20 2 .35 3 .18 3 .31 5 .84 9 .22 

4 1 .14 2 .13 2 .78 2 .87 4 .60 6 .62 

5 1 .11 2 .02 2 .57 2 .65 4 .03 5 .51 

6 1 .09 1 .94 2 .45 2 .52 3 .71 4 .90 

7 1 .08 1 .89 2 .36 2 .43 3 .50 4 .53 

8 1 .07 1 .86 2 .31 2 .37 3 .36 4 .28 

9 1 .06 1 .83 2 .26 2 .32 3 .25 4 .09 

10 1 .05 1 .81 2 .23 2 .28 3 .17 3 .96 

11 1 .05 1 .80 2 .20 2 .25 3 .11 3 .85 

12 1 .04 1 .78 2 .18 2 .23 3 .05 3 .76 

13 1 .04 1 .77 2 .16 2 .21 3 .01 3 .69 

14 1 .04 1 .76 2 .14 2 .20 2 .98 3 .64 

15 1 .03 1 .75 2 .13 2 .18 2 .95 3 .59 

16 1 .03 1 .75 2 .12 2 .17 2 .92 3 .54 

17 1 .03 1 .74 2 .11 2 .16 2 .90 3 .51 

18 1 .03 1 .73 2 .10 2 .15 2 .88 3 .48 

19 1 .03 1 .73 2 .09 2 .14 2 .86 3 .45 

20 1 .03 1 .72 2 .09 2 .13 2 .85 3 .42 

25 1 .02 1 .71 2 .06 2 .11 2 .79 3 .33 

30 1 .02 1 .70 2 .04 2 .09 2 .75 3 .27 

35 1 .01 1 .70 2 .03 2 .07 2 .72 3 .23 

40 1 .01 1 .68 2 .02 2 .06 2 .70 3 .20 

45 1 .01 1 .68 2 .01 2 .06 2 .69 3 .18 

50 1 .01 1 .68 2 .01 2 .05 2 .68 3 .16 

100 1 .005 1 .660 1 .984 2 .025 2 .626 3 .077 

¤ 1 .000 1 .645 1 .960 2 .000 2 .576 3 .000 

ᵣ ‰Ẓ № ̆ ̆

 №≢ № 68.27%,95.45%,99.73% Ȃ  

t n )(npt t

n

m s z 1,2,3k=

km s°
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̔ ‰ ̆ Ҋңץ

ӊѿ̆ῤ t ṿȂץҊң ̆ ԋ ҹ‰ Ȃ 

1) ῤ  

ᶛ̔ = 6.5̆ p  = 0.9973 ̆ = 4 .90 ̆ = 4 .53  

= 4 .53 + ( 4 .90 ī4 .53 )( 6 .5 ī7 ) /( 6 ī7 ) = 4 .72 

2) ῤ  

ᶛ̔ = 6.5̆ P = 0.9973 ̆ = 4 .90̆ = 4 .53 

= 4 .53 + ( 4 .90 ī4 .53 )(1 / 6 .5 ī1 / 7 ) /(1 / 6 ī1 / 7 ) = 4 .72 

n )(npt

n )6(pt )7(pt

)5.6(pt

n
1-n )(npt

n )6(pt )7(pt

)5.6(pt
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B ⱬ Ҍ ᶛ 

B.1 ᵈ Ҍ  

1  

1.1   

ᶭ GB/T 228.1-2010ȇ ᵈ Ȉ 

1.2  ᶭ  
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WE600 ҆ ̆ ӥ ₮ҹѿ ̂ ṿ ᾛ
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mF ð ⱬ̆N 

0S ðҹ ,mm2 

dðҹ ̆mm 

0L ðҹ ̂ ᶛ mm100S65.5L 00 == ҹ ᶛ ̃̆ mm 

uL ðҹ ṿ̆mm 

Að ᵈ ̆˿Ȃ 

3 Ҍ №  

ԍ ᵈ ̆ ῒ № ̆ Ҍ Һ ̔

ᾛ Ẓ Ҍ № )(du ̕ ⱬṿ Ҍ №

)( eLFu )Fu m( ; Ҍ № )( 0Lu )( uLu Ȃ

№ Ҭ ԅ ֲ Ҍ ΐ

Ҍ Ȃ № Ҭ ԅ Ҍ Ҍ ̆ ץ

Ҭⱴץ№ Ȃ ̆ ‰̂GB/T 228.1-2010̃ ̆Ҍ ̆

ῒ̆ ‰ ṿḱ ̆ ץ ṿḱ

Ҍ № )( rou,eLRu , )( roum,Ru )( rouAu Ȃ 

4 ‰Ҍ №  

4.1  ᾛ Ẓ Ҍ № )(du  

ᵈ Ҭ̆ Ὲ d, ԍ GB 1499.2-2007

₀ Ҍ Ὲ ᾛ Ҍ Ẓ ̆ ԍ F

20mm ̆ ‰ ҩᾛ Ẓ ҹ±0.5 mm̆ ҹ -0.5 mm,+0.5 mm̃̆

ῒ₮ ̆ ץ ׆ № ̆ ‰Ҍ
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)( ===
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4.2  ⱬṿ Ҍ №
)( elFu )F(u m  

4.2.1 ֲ Ҍ Ҍ
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Ҍ ֲ ⱬṿ ̆
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‰Ҍ A Ȃ ᵬ ѿ ҉ 10 ̆
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B.1.1Ҋ ⱬ         kN 

j  1 2 3 4 5 6 7 8 9 10 

 

ֲ  
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ԋֲ 

҈ֲ 

121 120 122 119 121 121 118 120 122 117 

122 121 121 118 121 122 117 120 122 118 

121 120 122 118 121 121 118 120 121 117 

‰
js  0.577 0.577 0.577 0.577 0 0.577 0.577 0 0.577 0.577 

Ҋ ⱬ ṿ eLF  120.07 

̔ ԍ ᵈ ̆ Ҭ̆ ≢ ҈ᵝ ֲ Ҋ ⱬ ̆

10 ԅ B.1.1 30ҩ Ȃ 

              B.1.2  ⱬ ṿ            kN 
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j  1 2 3 4 5 6 7 8 9 10 

 

ֲ  
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ѿֲ ѿ  

      ԋ  

ԋֲ ѿ  

      ԋ  

ѿֲ ѿ  

      ԋ  

177 179 176 177 175 178 176 175 179 180 

177 179 176 178 175 177 175 175 179 180 

178 180 176 178 176 178 175 176 180 181 

177 179 175 177 176 178 175 176 180 181 

177 180 175 178 176 178 175 176 180 181 

178 180 175 178 176 178 176 175 180 180 

‰ js  0.516 0.548 0.548 0.516 0.516 0.108 0.516 0.548 0.516 0.548 

ⱬ ṿ mF  177.45 
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4.2.4 № ⱬ ῀ ‰Ҍ № )F(u ,eL 4rel )F(u ,m 4rel  

ҹ 300 kN̆ № ⱬ xd=1 kN, ץ ῀ ‰Ҍ
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№ ⱬ Ҍ № Ҍ ῏̆ ץ Ҋ ⌠ ⱬṿ

‰Ҍ № ̆ ̆ Ҋ ⱬ ̔ 
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ֲ  

i  

ѿֲ ѿ  

      ԋ  

      ҈  

ԋֲ ѿ  

      ԋ  

      ҈  

120.66 121.32 121.62 122.38 120.16 119.86 123.36 121.08 122.12 120.56 

120.60 121.12 121.58 122.42 120.18 119.80 123.32 121.10 122.20 120.50 

120.56 121.22 121.56 122.38 120.20 119.88 123.38 121.16 122.16 120.52 

120.44 121.12 121.68 122.40 120.22 119.80 123.40 121.12 122.20 120.54 

120.52 121.08 121.70 122.44 120.26 119.82 123.42 121.16 122.24 120.50 

120.54 121.10 121.70 122.42 120.24 119.86 123.38 121.14 122.18 120.52 

ṿ 120.55 121.16 121.64 122.41 120.21 119.84 123.38 121.13 122.18 120.52 

‰ js  

uL  

0.0745 0.0921 0.0620 0.0242 0.0374 0.0345 0.0345 0.0327 0.0408 0.0234 

121.30 

̔ Ҭ ѿҩ uL ṿ GB/T 228.1-2010Ҭ 11.1 uL ⌠̆ᵖ ₮  

Ҭ ҩ uL ṿ ╠ ה№ ѿ ᶏῒ ԍ ѿ ҉̆ Ῥ

̆ ⌠ uL ṿ̆ uL uL ̗121.30mmȂ 

̆ ‰ ↓ ‰ ҹ̔ 

02290
u

.sL ̗̃̂
Ø

s  

 

mm01600
162

05050

12
s u

u

p
.

)(

.

)n

s L,
L =

-
=

-

Ø

̂
̗̃̂ᵀ̆s  

)()(
u

u
ss

L
L

ØØ

>sTs ץ ∞ Ҍ Ҍ̆ ѿҩ
uL,sp

uL Ҍ ̆ ҹ ԍ ̆ ‰ GB/T 228.1-2010

╠ ה ̆ ҹҌ ֲ ̆ ѿֲ

ȁ ȁң ῃѿ ̆ ץ ԅ uL

Ҍ Ȃ׆ B.1.3Ҭ ‰ ₮ ӊ ‰ ̆

ԍ B.1.1 B.1.2 ⱬ Ҍ ̆ѿ ‰

ӊ ̆ ̆ ∞ ̆ ‰

Ҍ Ȃ ԍ uL ̆ jS Ҭ maxs ׆̆ B.1.3

Ҭ ̆ 2 ̂ 2 ̃ ‰ ҹ ṿ maxs =0.0921mm, ԍ

Ҭץ ṿ̂ 1k = ̃ᵬҹ ̆  ̔ץ

mm0921.0)( max
1, ==

k

s
Lu u

 

̔ 

5161 =-=-=nn  



CNAS-GL009:2018                                                               43  ῍ 86  

  

2018 3 1                                                          2018 3 1  
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3

8

d
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d

R
c eLeL

eL,d
p
-=

µ

µ
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2

4

dF

R
c

m

m
Fm p

=
µ

µ
=

3

8

d

F

d

R
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p
-=

µ

µ
=

 

0

1

LL

A
c

u
Lu

=
µ

µ
=

2
00

0
L

L

L

A
c

u

L -=
µ

µ
=

 

҉῀ף ̔ 

2

2
mm00318.0

20

4 -=
³

=
peLFc

̕

3

3
N/mm2238

20

1200708
.c eL,d -=

³

³
-=
p  

2

2
mm00318.0

20

4 -=
³

=
pmFc

̕

3

3, N/mm48.56
20

1774508
-=

³

³
-=
p

mdc
 

1mm001.0
100

1 -==
uLc

̕

1

2
mm01213.0

100

30.121
0

--=
-
=Lc

 

‰Ҍ № ԍ B.1.4Ȃ 

B.1.4 ‰Ҍ №  
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№  Ҍ  ‰Ҍ № )x(u i ṿ 
n 

)d(u  Ὲ ᾛ Ẓ  mm289.0)( =du
 Ð 

)F(u eL
 Ҋ ⱬ  N85.928)( =eLFu  91 

 ֲ Ҍ  N516)( 1, =eLFu  20 

 ṿ  N8.692)( 2, =eLFu  50 

 ‰ ⱬת Ҍ  N105.180)( 3, =eLFu  50 

 № ⱬ N290)( 4, =eLFu  Ð 

)F(u m  ⱬ  N96.1213)( =mFu  92 

 ֲ Ҍ  N520)( 1, =mFu  50 

 ṿ   N8865.1023)( 2, =mFu  50 

 ‰ ⱬת Ҍ  N175.266)( 3, =mFu  50 

 № ⱬ N290)( 4, =mFu  Ð 

)L(u 0   mm28900 .)L(u =  50 

)L(u u   mm09282.0)( =uLu  5 

  mm0921.0)( 1, =uLu  5 

 ΐ  mm01155.0)( 2, =uLu  50 

)R(u rou,eL
 ṿḱ ( ҹ 1 N/mm2) 0.29 N/mm2 Ð 

)R(u rou,m
 ṿḱ ( ҹ 1 N/mm2) 0.29 N/mm2 Ð 

)A(u rou
 ṿḱ ( ҹ 0.5%) 0.14 % Ð 

 

Ҍ № Ҍ ῀ף Ὲ ̆ ̔ 

2222

3

222222
c )(0.29N/mm(0.289mm))

mm

N
(38.22][(928.85N))(mm0.00318)( +³-+³= -

eLRu

2222

3

222222
c )N/mm(0.29mm)(0.289)

mm

N
(56.48][N)(1213.96)(mm00318.0)( +³-+³= -

mRu

222122

2

2
c (0.14%)mm)(0.289)(mm0.01213][mm)(0.09282

mm)(1000

1
)( +³-+³= -Au

 

̔ 

2
c N/mm05.11)( =eLRu ̕

2
c N/mm78.16)( =mRu ̕ %3776.0)(c =Au  

6 Ҍ  

Ҍ )(c ykuU= ̆ ̔ 

ᶛ̆ k 2̆ ̔ 

2
c N/mm22102205112)(2)( ==³== ..RuRU eLeL  
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2
c N/mm34563378162)(2)( ==³== ..RuRU mm  

)(80)(75520)(377602)( %.%.%.AU ==³=  

Ҍ ̆↕№≢ ̔ 

%8.5
380

22)(
)(rel ===

eL

eL
eL

R

RU
RU ̕ 

%0.6
565

34)(
)(rel ===

m

m
m

R

RU
RU ̕ 

%7.3
%5.21

%8.0)(
)(rel ===

A

AU
AU

 

7 Ҍ  

ᶛ ₀ Ҋ ȁ ȁ ᵈ

Ҍ Ҋ̔ 

2N/mm382=eLR ̕
2N/mm22=U ̕ 2=k  

2N/mm565=mR ̕
2N/mm34=U ̕ 2=k  

%.A 521= ̕ %.U 80= ̕ 2=k  

ῒ ӈ ̔ ץ № ╠ Ҋ̆ (382-22) (382+22)N/mm
2
 

ԅҊ ṿ 95%̕ (565-34) (565+34)N/mm
2
 

ԅ mR ṿ 95%̕ (21.5%-0.8%) (21.5%+0.8%)

ԅ ᵈ A ṿ 95%Ȃ 

ץ Ҍ ̆↕ Ώҹ̔ 

2N/mm380=eLR ̕ %.U 85rel = ̕ 2=k  

2N/mm565=mR ̕ %.U 06rel = ̕ 2=k  

%.A 521= ̕ %.U 73rel = ̕ 2=k  

 

 

B.2 Ҍ  

1   

1.1   

ᶭ GB/T 4340.1-2009ȇ  1 №̔ ȈȂ 

1.2  ᶭ  

ISO/IEC 17025:2005ȇ ‰ ⱬ Ȉ̕ȇJJF 1059.1ð2012
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Ҍ ҍ Ȉ̕ GB/T 4340.2-2009ȇ  2 №̔

Ȉ̕ GB/T 3101-1993ȇ ῏ ȁ ᵝ ѿ ↕Ȉ̕ GB/T 8170-2008ȇ

ṿḱ ↕ȈȂ 

1.3 ᴆ 

GB/T 4340.1-2009 ‰ ̆ ѿ 10 Ņ͘35 Ņ

( )Ȃ ᶛ ҹ 26 Ņ±2 Ņ̆ ҹ 60˿ RHȂ 

1.4   

ῒ̆‰ GB/T 4340.2-2009

Ȃ ᶛᶏ ᵝ FV-700 ̂ ̃ Ȃ 

1.5   

‰ GB/T 4340.1-2009 Ȃ 

1.6   

GB/T 4340.1-2009̆ ᴆҊ̆ ԍ ‰

Ṣꜛԍ ̆ ‰ ⱬ Ҋ

̆ ‰ ⱬḠ Ṑ

ṿ̆ ⌠ ṿȂᵬҹ ᶛ̆ 98.07 N ⱬȁ

ⱬḠ ҹ 15 ̆ ꜚⱴⱬ ’Ҋ̆ ṿ̂HV10̃ Ȃ 

2   

GB/T 4340.1-2009 ‰̆ ҹ̔ 

                              
2

18910
d

F
.HV =

                        

(B.2.1) 

Ҭ 

Fˈ ⱬ̆N 

dˈң 1d 2d ṿ̆mm 

3  Ҍ №  

Һ ̔ң 1d 2d ṿ d Ҍ

№ ̕ ⱬṿ Ҍ № ̕ ṿḱ Ҍ

№ Ȃ ѿ֓№ Ҭ ԅ ֲ Ҍ

№ Ȃ 

4  ‰Ҍ №  

4.1 ң 1d 2d ṿ d ‰Ҍ № )(du  

4.1.1 ֲ 1d 2d ṿ d ῀ ‰Ҍ № )(1 du  

ҩ ֲ ̆ ṿ
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Ҍ ̆ ῀ Ҍ Ҍֽ̆ ԅ ҩ ֲ

̆Ӟ ԅ ṿ ̆ A

Ȃ ̆ ԍֲ ȁ ᾛ ȁ

̆ᶏ ṿΐ ѿ № Ȃ ≢ ԍҬ ᵞ ̆

№ Ȃ ̆Ҍ ‰ Ȃҹ ̆

Ὲ ₮ ‰ S ‰Ҍ ̆ ̔ 

                               1

)( 2

1

-

-

=

ä
=

n

dd

s

n

i

i

                       
 

(B.2.2) 

Ҭ 

id ˈң 1d 2d ṿ i ṿ̆mm 

nˈ  

ṿҹ̔ 

ä
=

=

n

1i

id
n

1
d ̆ ᵝҹ mm 

ҩ ₮҈ҩ ṿ̆ ↓ᴋѿ ṿ id (

1k = )̆ ץ ‰Ҍ ҹ̔ 

s
k

s
du ==)(1  

 

1-=nn  

B.2.1Ȃ 

B.2.1  dṿ ‰Ҍ №        mm 

ֲ  ѿֲ ԋֲ ҈ֲ 

1d ṿ 
1d  

(mm) 

2d
 

(mm) 

ṿ 

id (mm) 

1d  

(mm) 

2d
 

(mm) 

ṿ 

id (mm) 

1d  

(mm) 

2d  

(mm) 

ṿ 

id (mm) 

 

 

1 0.2945 0.2942 0.2944 0.2964 0.2952 0.2958 0.2964 0.2952 0.2958 

2 0.2945 0.2961 0.2953 0.2955 0.2952 0.2954 0.2964 0.2952 0.2958 

3 0.2945 0.2933 0.2939 0.2964 0.2961 0.2962 0.2955 0.2952 0.2954 
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GB/T 4340.1-2009̆ ↓ ᴋѿ id ṿ( 1k = )̆ ץ

Ҍ  

№ ҹ̔ 

mm001316.0)(1 === s
k

s
du  

4.1.2 ᾛ Ҍ № )(2 du  

ᶏ ҹ ̆ῒ

GB/T4340.2-2009 ҹ̆ ̆ ᾛ Ҍ № )(2 du

B ̆ᾛ ҹ № ̆  ̔ץ

3

a
u=  

Ҭ aҹᾛ ̆ῒ B.2.2 Ȃ 

B.2.2  dṿ ᾛ Ҍ № )(2 du    ᵝ mm 

d  № ⱬ ᾛ  )d(u2  

d Ò0.040 0.0002 ±0.0004 0.000231 

0.040̖ d  0.5˿ d  ±1.0˿ d  0.577˿ d  

̔ Ҭ )(2 du ṿ ̆Ҍ ̆ ⁞ҹץ Ҭ ḱ ̆ )d(u2
ṿ Ḡ ҈ᵝ ᵝ Ȃ 

4 0.2936 0.2942 0.2939 0.2964 0.2952 0.2958 0.2974 0.2952 0.2963 

5 0.2945 0.2952 0.2948 0.2955 0.2952 0.2954 0.2964 0.2952 0.2958 

6 0.2964 0.2952 0.2958 0.2974 0.2971 0.2972 0.2974 0.2971 0.2972 

7 0.2926 0.2961 0.2944 0.2955 0.2981 0.2968 0.2964 0.2981 0.2972 

8 0.2945 0.2933 0.2939 0.2945 0.2952 0.2948 0.2964 0.2961 0.2962 

9 0.2955 0.2933 0.2944 0.2974 0.2971 0.2972 0.2993 0.2914 0.2954 

10 0.2964 0.2971 0.2968 0.2984 0.2987 0.2990 0.2984 0.2990 0.2987 

11 0.2955 0.2942 0.2948 0.2984 0.2961 0.2972 0.2974 0.2961 0.2968 

12 0.2945 0.2961 0.2953 0.2974 0.2981 0.2978 0.2984 0.2981 0.2982 

ṿ 2960.0d
n

1
d

n

1i

i == ä
=

 

‰  0013160)1()(

1

2 .ndds

m

i

i =--=ä
=

 

Ҍ  00131601 .s)d(u ==  

 351361 =-=-=nn  
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ԍ ᶛ ҹ mm 0.200mm29600 >= .d ̆ ץ B.2.2̆ ̔ 

mm001155.0)(2 =du  

ԍ )(1 du )(2 du ӊ Ҍ ῏̆ ңץ 1d 2d ṿ d

‰Ҍ ̆ ῀ף ̔ 

mm001751.0001155.0001316.0)()()( 222
2

2

1
=+=+= dududu  

4.2  ⱬṿ ‰Ҍ № )(Fu  

ⱬṿ ̆ ԍ ף ꜚⱴⱬ ̆ ‗ԍ

ⱬᾛ Ȃ ԍ ꜚⱴⱬ ̆ҍ ᵬ ῏Ȃ ̆ⱴⱬ

ṿ d ׆̆҉ ṿ Ȃ ԍ

̆ῒᶏ ̆ ̆ ᾛ GB/T 

4340.2-2009 Ȃ ̆ ⱬṿ ̆ ⱬᾛ ‗ Ȃ

№ B.2.3 Ȃ 

B.2.3 ⱬṿ ‰Ҍ № )(Fu  

ⱬ F ̆N  ᾛ ̆˿ )(rel Fu ̆˿ 

F Ó1.961 ±1.0 0.577 

0.09807ÒF <1.961 ±1.5 0.866 

̔ Ҭ )(Fu ṿ ̆Ҍ ̆ ⁞ҹץ Ҭ ḱ ̆ )(Fu ṿ Ḡ ҈ᵝ

ᵝ Ȃ 

ԍ ᶛ̆ ԍ Fҹ 98.07 N, ץ B.2.3 ̔ 

N5659.007.98%577.0)()( rel07.98 =³=³= FFuFu  

4.3  ṿ ṿḱ Ҍ № )(HVurou  

GB/T 4340.1̇ 2009 ‰ Ҭ ṿ ṿḱ ₮ ̆

ᵖה  

B.2.4  HVṿ ḱ Ҍ ץ U ṿ ᵝ  

‰ GB/T 4340.1-2009 C ₮ HV ḱ  ḱ

Ҍ  

)(HVurou  

Ҍ U

ᵝ  
 HV ṿ  ḱ  

 

(GB/T 

4340.4-20

09 ‰

1) 

HV0.001ȁHV0.002ȁ

HV0.005ȁHV0.01ȁ

HV0.02ȁHV0.025ȁ

HV0.05ȁHV0.1 

ͯ100 10-1 0.029 2ᵝ* 

̖100 10-2 0.0029 2ᵝ**  
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(GB/T 

4340.4-20

09 ‰

2) 

HV0.2ȁHV0.5ȁHV1ȁ

HV2ȁHV2.5ȁHV3 
ͯ100 100 0.29 1ᵝ***  

HV0.3 ͯ83 100 0.29 1ᵝ***  

HV0.2ȁHV0.5ȁHV1ȁ

HV2ȁHV2.5ȁHV3 
̖100 10-1 0.029 2ᵝ* 

HV0.3 

10ͮ HV0.3̖

83 
10-1 0.029 2ᵝ* 

̖10 10-2 0.0029 2ᵝ**  

 

(GB/T 

4340.4-20

09 ‰

3) 

HV5ȁHV10ȁHV20ȁ 

HV30ȁHV50ȁHV100 

ͯ100 100 0.29 1ᵝ***  

10ͮ HV̖100 10-1 0.029 2ᵝ* 

̖10 10-2 0.0029 2ᵝ**  

̔ Ҭ̆* U №ҹ 1 ᵝ̆U ԋᵝ̕** U №ҹ 0 U №ҹ 1ᵝ̆ U ̗2.4̆ ↕ U

ӥΏҹU ̗0.24×10 ̆U ԋᵝ *̕** U ѿᵝ ғ̆ ԍ 10 Ȃ҉ץ ’U ḱ ҍ HV ṿ

ḱ ῃѿ Ȃ 

    GB/T 4340.4̇ 2009 ‰ B.2.1ȁ B.2.2 B.2.3 ₮ ̆ №

⌠ԅ B.2.4 ↓ ԍҌ HVṿ ḱ

Ȃ ҹ ṿḱ Ҍ ֟ ̆ ḱ ҹ xd̆↕Ҍ №

x.xurou d290)( = ̆ Ӟѿ ↓ԍ B.2.4Ȃ ₮̆HVṿ

ṿḱ ⌠̆ ץ ̆ḱ Ӟ ԍ ῀Ȃ ҍῒ №

Ҍ ῏̆ᵖ ₮֟ ̆ ҍ Ȃ Ҭ

HVṿ ̆ῒ Ҍ )(HVurou B.2.4 Ȃ ԍ ᶛ̆

ṿ ̂B.2.1̃ ⌠̂ Ӟ GB/T4340.4̇ 2009 ‰

B.2.3 ⌠Ȃ 

22

22
N/mm100N/mm2126627.211

2960.0

07.98
1891.01891.010 >==³==

d

F
HV  

̆ B.2.4 ṿ ṿḱ Ҍ № ̔ 

2N/mm29.0)( =HVurou  

5  ‰Ҍ  

‰Ҍ ҹ̆ ᾧ ғ Ḃ ̆ ↓₮҉ ‰Ҍ

№ Ȃ B.2.5Ȃ ң 1d 2d ‰Ҍ

№ (d)u ⱬṿ ‰Ҍ № )(Fu ץ ṿ
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ṿḱ Ҍ № )(HVurou ӊ Ҍ ῏Ȃ ̆ ‰Ҍ

ҊῈ ̆ ץ ̔ 

)()()(

)()()()(

22222

2222
c

HVuducFuc

HVuHVuHVuHVu

roudF

roudF

++=

++=
 

̂B.2.1̃ ̆Ҍ Fc dc №≢ҹ̔ 

B.2.5  ‰Ҍ №  

№ )(x iu  Ҍ  )(x iu ṿ 

(d)u  

(d)1u
 

(d)2u  

1d 2d ṿ d ̆ῒҬ ̔ 

ֲ ̆  

ᾛ  

0.001751(mm) 

0.001316(mm) 

0.001155(mm) 

)(Fu
 ⱬṿ  0.5659(n) 

)(HVurou  HV ṿ ṿḱ  0.29 N/mm2 

 

                            

2

1
18910

d
.

F

HV
cF ³=

µ

µ
=

                   
(B.2.3) 

                      
3

189102
d

F
.

d

HV
cd ³³-=

µ

µ
=

                 
(B.2.4) 

ҹ Fc (B.2.3)Ӟ Ώҹ̔ 

2

18910

d

.

F

HV
=

D

D
 

⌠̔ 

2
18910

d

F
.HV ³=  

ץ ̔ 

F

F

HV

HV DD
=  

dc ̂B.2.4̃ ⌠ ̂B.2.1̃ ̆ ̔ 

d

d
2

HV

HV DD
³-=  

̆ ⱬ ṿȂ ⱬ ҹ±1˿ ̆ ṿ

֟ Ӟҹ±1˿ ғ̆ ῏῏ ̕ ң Ӟ ṿ̆

ғ ῏῏ ̆ ҹ±1˿ ̆ᴪ -2˿͘+2˿ Ȃ

ң ⱬ Ȃ ץ
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Fc dc Ӟ ӊҹҌ Ȃ Ҍ ̆

̂B.2.3̃ ̂B.2.4̃ ῀ף Ὲ ̔ 

 

)()(
14300

)(
035760

)( 22

6

2
2

4c HVudu
d

F.
Fu

d

.
HVu rou++=

      
̂B.2.5̃  

ҹ ̆ ṿ dȁҌ № )F(u ȁ )d(u )HV(urou

ⱬ Fף῀҉ ̆ ⱬҊ ‰ Ҍ )HV(uc Ȃ ԍ

ᶛ̔ 

( ) ( ) ( ) ( ) ( )

2N/mm2.801

/mmN2900017510/mmN
29600

079814300
/mmN0.5659

40.2960

0.03576 4222262

6

2
422

c

=

+³
³

+³= .mm.
.

..
HVu

6  

Ҍ  

ԍ ᶛ̆ Ҍ ҹ̔ 602.5801.22)(2 c =³== HVuU N/mm
2
 

B.2.1.4̆ 10021210HV >= , Uץ 1ᵝ ᵝ ̆ 6U = N/mm
2
 

7  Ҍ  

ᶛ ҹ̔ 

2621210 === k,U,HV  

ӈ ̔ ץ № ╠ Ҋ̆ 10HV

ṿ ( )6-212 ͘( ) 2mmN/6212+ ԅ 10HV ṿ ṿ 95%Ȃ 

 

B.3 ‖₯ Ҍ  

1   

1.1   

GB/T 229̇ 2007ȇ ‖₯ ȈȂ 

1.2  ᶭ  

JJF 1059.1̇ 2012ȇ Ҍ ҍ Ȉ ̕GB/T 3808-2002ȇ ‖₯

Ȉ G̕B/T 18658̇ 2002ȇ ‖₯ V ‰ Ȉ

JJG 145̇ 2007ȇ ‖₯ Ȉ Ȃ 

1.3  ᴆ 

‰ GB/T 229̇ 2007 8.2.1 ̆ ‖₯ 23 Ņ±5 Ņ

Ȃ 22 Ņ°2 Ņ̆ Ò70˿, ғ ‖₯

ԅ Ҍ Ȃ 
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1.4   

‖₯ Ȃ ᶛҬ ̂

̃ ‖₯ RKP450 ‖₯

̂300J/450J, └ ̃ ̕ └ ̂ᵞ ̃↕

JḂ 5 ‖₯ ̂Ҭ └ ̃ Ȃ 

1.5   

GB/T 2975̇ 1998 ‰ ̆ ȁ ȁ ⱴ

GB/T 229̇ 2007 ‰ ‖₯ Ȃ ᶛ ҹ ҉ ‰

ᵞ └ Ȃ 

1.6   

GB/T 229̇ 2007 ‰ ̆ ̆

GB/T 3808-2002 ‰ ‖₯ ‖₯ ̆ ⌠

‖₯ ⱳȂ 

1.7  ᶏ  

҉ ᴆҊ ̆ѿ ᶏ ̆ῒ Ҍ

Ȃ 

2   

≠ ‖₯ ̆ ‖ ̆ῒ

̇‖₯ ⱳ ׆ ⌠̆

̆ Ώҹ̔ 

                                   xy=                        (B.3.1) 

Ҭ   

ẋ ‖₯ ⱳ ₮ṿ̆J̕  

ẏ ‖₯ ⱳ ̆J Ȃ 

3  Ҍ №    

ȁ ᵬ‖₯ ȁ ‰ №≢ GB/T 229̇ 2007ȁ

GB/T 3808̇ 2002 GB/T 18658̇ 2002 ‰ ╠ Ҋ̆ ‖₯ ⱳ

Ҍ Һ ̔ ῀ Ҍ № )( 1xu ̆ № Ҭ

ԅ Ҍ ȁֲ ᵬȁ ⱴ ᴆ ̕ ᵬ

῀ Ҍ № )( 2xu ̕ ᵬ ᶏ ‰ Ẓ ῀

Ҍ № )( 3xu ̕ GB/T 229̇ 2007 GB/T 8170̇ 2008 ‰

ṿḱ ῀ Ҍ № )( 4xu Ȃ 

₮̆ Ҍ Ҍ ̆ӞҌ ̆ ᴪ

Ҍ ̆ ↕ᴪẒ Ȃ ԅ Ҍ № ̆

Ҍ Ῥ ῀ № Ȃ ҹ‖₯
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ԅ Ȃ ̆ ῀ Ҍ №

ԅ baȁȁȁLF ȁ № ⱬȁ ṿẒ ҩ Ẓ Ҍ ̆

֓ Ҍ Ῥ Ȃ ↕ ԅ ̆ Ҍ ̆

Ȃ 

4  Ҍ №  

4.1  ῀ Ҍ № )( 1xu  

ԍ Ҍ ȁ ҩ ⱴ ȁҌ ֲ

ᵬ ѿֲ ᵬȁ ҩ ᵬ Ҍ ҉

̆ ̆҉ ῀ Ҍ № ⱴץ Ȃ

ҩ Ҍ ֲ ѿֲ ᵬ ⌠ ↓̆

⌠ ‰ ̂ A ̃̆ ғҹԅ ῒ ̆

‰
ps Ȃ Ҭ̆ ‖₯ ᵝ҉ 3ҩֲ ̆

ֲ ң Ȃ 10ҩ ̆ ԍң №≢ B.3.1

B.3.2Ȃ 

B.3.1   ‖₯          ᵝ̔ J  

ֲ  ѿֲ ԋֲ ҈ֲ 

 
1 ‖₯

ṿ  

2 ‖₯

ṿ  

3 ‖₯

ṿ  

4 ‖₯

ṿ  

5 ‖₯

ṿ  

6 ‖₯

ṿ  

1 211 199 221 203 197 215 

2 204 208 209 199 209 203 

3 225 216 218 191 211 196 

4 222 195 199 208 202 209 

5 196 225 195 225 221 207 

6 189 223 205 208 196 196 

7 201 194 213 198 188 220 

8 212 206 198 226 206 205 

9 202 195 223 201 201 193 

10 191 205 201 213 202 217 

ṿ
j,kA

 

 

205.3 206.6 208.2 207.2 203 .3 206.1 
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‰

js  
12.17 11.48 10.15 11.43 9.117 9.351 

ṿ kA  

 
 

‰
ps

 

 

 

̔ ӈ ̔10×10×55 (mm)    

 

B.3.2 └ ‖₯    ᵝ̔ J  

ֲ  ѿֲ ԋֲ ҈ֲ 

 
1 ‖

₯ṿ  

2 ‖

₯ṿ  

3 ‖

₯ṿ  

4 ‖

₯ṿ  

5 ‖

₯ṿ  

6 ‖

₯ṿ  

1 25 28 19 30 24 22 

2 24 26 27 28 27 26 

3 27 24 26 20 27 25 

4 24 22 22 26 27 25 

5 23 23 28 28 25 23 

6 23 25 26 27 26 22 

7 22 26 24 26 22 26 

8 26 27 25 23 25 25 

9 28 20 27 26 24 27 

10 22 26 20 24 26 23 

ṿ
j,kA

 24.4 24.7 24.4 25.8 25.3 24.4 

‰
js  2.066 2.452 3.098 2.860 1.636 1.776 

ṿ kA  

 

‰ ps  

 

̔ ӈ ̔10×10×55 (mm)                      

206
1

1

, == ä
=

m

j

jkk A
m

A

68.10
1

1

2 == ä
=

m

j

jp s
m

s

25
1

1

, == ä
=

m

j

jkk A
m

A

377.2
1

1

2 == ä
=

m

j

jp s
m

s
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B.3.1 B.3.2Ҭ̆ ‖₯ ᵝ҉ ҈ᵝֲ ̆ ֲ ң ‖

₯ ̂ ҹ 10ҩ ̆ 10 ‖₯ ̃̆ ҈ֲ῍Έ Ȃ ᴆᾛ ̂

ֲ ̃ ⱴֲ Ȃ ̆

Ȃ Ҭ ⌠ Ὲ ҹ̔ 

j ‖₯ ⱳ ṿ̂ ṿ̃ҹ̔ 

ä
=

=

n

i

jkijk A
n

A

1

,,
1

                           ̂ B.3.2̃  

Ҭ: 

i - ̆ Ҭ ↓ҹ 10...3,2,1i= ̆ n̗10̕  

j - ̆ Ҭҹ 6...2,1j = ̆ m̗6̕ 

ĭ j ΐᵣ ’ ⱴ ⁞ ̆ ץ ⱴҹ Ȃ ҹ ⱴԅ ⱴԅ

Ȃ j,kiA ҹ j i ‖₯ ⱳ ̆JȂ 

, ‖₯ ⱳ ṿ : 

                                                        ̂B.3.3̃  

j ‰ ̆ ‰ ҹ̔ 

    1

)(

1

2
,,

-

-

=

ä
=

n

AA

s

n

i

jkjki

j                        ̂ B.3.4̃  

‰ҹ                      

                                                         ̂B.3.5̃  

ԍ ,ҹԅ∞ ‰ PS ץ , Ҋץ

. ᾢ B.3.1 ‰
js ↓ ṿҹ̔  

J6.10.63
6

11

1

16698=³== ä
=

m

j

jj s
m

s  

ץ ‰
js ‰ : 

ä
=

=

m

j

jkk A
m

A

1

,
1

ä
=

=

m

j

jp s
m

s

1

21
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J2.1
1

)(

)(
1

2

56=
-

-

=

ä
=

Ø

m

ss

s

m

j

jj

s  

ԍ 17JJ 56 5.2
)1(2

2.1)(
p

=
-

<=
Ø

n

s
ss  

̆ ‰ ps ץ Ȃ ᵬ

Ҭ̆ ԍ ᴋѿ ‖₯ ̆ ‖₯ѿҩ ѿҩ ̂ k̗1̃̆ ץ

№ ҹ̔ 

J.10)( p
p

 681,1 === s
k

s
xu  

ҹ:   54)110(6)1( =-=-= nmn  

, ԍ └ B.3.2 ₮ ps ̗2.377 J̆ ̆Ӟ

∞ ̆ ‰ js ‰ )s(
Ø

s B.3.2 ₮̔ 

J5903.0
1

)(

)(
1

2

=
-

-

=

ä
=

Ø

m

ss

s

m

j

jj

s  

ԍ 

()
( ) ( )

J5603.0
1102

377.2

12
J5903.0Ĕ

p
=

-
=

-
>=

n

s
ss  

Ҍ ̆ ps Ҍ Ȃ js Ҭ maxs ̗3.098 Ĵ ҈ ‰

̃ ̆ ̆ 

k

s
xu max

1)( =                              ̂ B.3.6̃  

ԍ ᴋѿ ‖₯ ᵬҹ ̆ 1=k  ̆ץ

                       
)(.sxu m a x, J0983)( 21 ==
 

       91101 =-=-=nn  

Ҍ ̆ № ҬҺ ԍ ҹ └Ҭ ̆

ῒ Ȃ , Ҍ , ⱴ Ҍᶃȁ

Ҥ ׆ GB/T 229̇ 2007 ‰ ȁ Ӟ

ps Ҍ Ȃ ̆Ҍ № js ↓Ҭ ṿ maxs Ȃ 

4.2 ῀ Ҍ № )( 2xu
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ԍ ᵬ ‖₯ ̆ ᵬ GB/T 3808̇ 2002

‰ Ȃ ҩ ̆ ᶏ ‰ ̆

⌠ ‰ Ȃ 

ᵬ ῀ Ҍ ҉ ₮ № )( 1,1xu )( 2,1xu ӊ

ҬȂ ᾛ E ̔ 

J40<RA ̆ J4°=E ̕ 

J40²RA ̆ RA%E 10°= Ȃ 

RA ҹ ‰ ṿȂ 

̆ J40<RA ̆ ᵬ 4 JȂ ̂-4 J͘ 4 J̃

̆ ׆ № ̆ ץ ̔ 

( ) J309.2
3

4
1,2 ===

k

a
xu

 

J40²RA ̆ RA%10 ̆ ׆ № ̆  ̔ץ

( ) J0577.0
3

1.0
2,2 R

R A
A

k

a
xu ===  

)(),( 2,21,2 xuxu ԋ GB/T 3808̇ 2002 ‰ ̆ ₮ ᵬ

῀ Ҍ № )( 2xu ̆ ̆ ṿȂ 

҉ ӥ҉ ₮ ‖₯ factE  [ ̆ factE

̂ ̃ ṿ E ̆ factE ҹ ̆ ѿ ӈ] ̆

⌠ Ҍ № ҹ̔ 

fact
fact

, E.
E

k

a
xu 5770

3
)( 32 ===

 

ԍ ԍ 40 J̆ ץ )( 2,2xu ̆ Ҭ ‰ ‰

ṿ RA ̗192.7 J̆ ↕   

( ) J12.117.1920577.02,2 =³=xu  

ԍ └ , ̖40 J̆ GB/T 3808̇ 2002 ‰̆ ᵬ‖₯

ᾛ J4max °=E ̆ ץ )( 1,2xu ̆↕ 

J309.2)( 1,2 =xu  

4.3 ‰ ‰Ẓ ῀ Ҍ № )( 3xu  
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GB/T 3808̇ 2002 , ᵬ ᶏ ‰ Ȃ

̆ ‰ ‰Ẓ ṿᴰ Ӟ ῀ԅҌ Ȃ GB/T 18658̇

2002 ‰̆ ‰ ᾛ ‰Ẓ s ̔ 

J40<RA ̆      s J02.¢  

J40²RA         s
RA%5¢  

RA ѿ ‰ ‰ ̂ ṿ ṿᵬҹ RA Ȃ̃ 

t№ ̆≠ ᵣ ṿm ᵀ ̔ 

                   n

s
tx

n

s
tx pp +<<- m

                

̂B.3.7̃

 

                 

    Ҭ  xð ṿ̕ nð ̂ Ҭ ҩᵣ ̃̕  

      s -- ‰ ̕m-- ᵣ ṿ̕ 

      pt -- t  № ҹ p ̂ p1-=a ̃ )(npt ṿ̂ n ҹ 1-=nn  ̃

B.3.7 ̔ ̂
n

s
tx;

n

s
tx pp +- ̃ mṿ ҹ pȂmҹ ᵣ

ṿ̆ ṿ̆ ṿᵝԍ ҹ pȂ

Ҍ ӈððñ ԇ ӊṿ № ̆ҍ

ò̆ Ҍ № )( 3xu : 

                                       n

s
txu p=)( 3

                  ̂ B.3.8̃  

Ҭ   

s -- ‰ ‰Ẓ ̕ 

n -- ҩ ̕ 

pt -- t№ p ̂ p-=1a ̃ )(tp nṿ̂ 2 Ȃ̃ 

J40<RA ̆ s ¢2.0J̕ JAR 40² ̆ RA%s 5¢ Ȃ ԍ ̆

241251n =-=-=n Ȃ p ҹ 68˿ ̆ Ă t№ ṿ ̔ 

02.1)24()( 68 ==ttp n  

GB/T 18658-2002 )( 3xu ᾛ ṿ ̔ 

J40<RA ̆ ⌠ 

J408.0
25

2
02.1)( p1,3 ===

n

s
txu  
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J40²RA ̆ 

J0102.0
25

05.0
02.1)( p2,3 R

R A
A

n

s
txu ===  

̆ )( 3xu ṿ̔ 

fact

factfact
s

s

n

s
txu 204.0

25
02.1)( p3,3 ===  

GB/T 18658̇ 2002̆ J40²RA ̆ ‰ ᾛ ‰Ẓ 0.05

RA ̆ ҹ Ҭ ‰ ‰ ṿ RA ̗192.7 J̆ ץ )( 2,3xu ̆

↕ 

J69.17.1920102.00102.0)( 2,3 6=³== RAxu
 

ԍ └ ̆ῒ ᵬ‖₯ Ӟ ‰‖₯ ̆ ̆

‰Ẓ ῀ Ҍ № Ӟ Ȃ GB/T 18658̇ 2002̆ J40<RA ̆

ᾛ ‰Ẓ J0.2max. ¢bs ̆ ץ )( 1,3xu ̆ ⌠: 

        
J..

n

s
t)x(u p, 4080

25

2
02113 =³==

 

4.4 ṿḱ ῀ Ҍ № )( 4xu  

ԍ ḱ ̆ ḱ ҹ xd̆↕ ῀ Ҍ № ҹ xxu d29.0)( =  Ȃ

ԍ‖₯ ̆ GB/T 229̇ 2007 ‰ 8.8 ̔‖₯ ⱳ Ḡ ңᵝ

ḱ̆ GB/T 8170-2008 Ȃ ̆ץ J10<kA ̆ḱ xdҹ 0.1

J̕ J10²kA ̆ № ⱬ ḱ̆ xdҹ 1J 0.1Ĵ

Ḡ ⌠ѿᵝ ̆ ‖₯ № ҹ 0.1J Ȃ̃ ₮̔ 

J10<kA ̆ ṿḱ ῀ Ҍ № ̔   

J029.01.029.0)( 1,4 =³=xu  

J10²kA ̆ № ⱬҹ 1J ̔ 

J29.0129.0)( 2,4 =³=xu  

№ ⱬҹ 0.1J̆ Ḡ ѿᵝ ̔     

J029.01.029.0)( 3,4 =³=xu  
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ԍ ̆ B.3.1 J206=KA ̆ ḱ J1=xd ̆ ץ

J29.0129.0)( 2,4 =³=xu  

ԍ └ ̆ B.3.2 J25=KA ̆ ḱ J1=xd ̆  ץ

        
J29.0129.0)( 2,4 =³=xu  

5  ‰Ҍ Ҍ  

‖₯ ῀ Ҍ № ȁ ῀ Ҍ № ȁ ‰

ᾛ ‰Ẓ ῀ Ҍ № ṿḱ ῀ Ҍ №

Ҍ ῏̆ғ ̂B.3.1̃ ̆ 1=
µ

µ
=

i
i

x

y
c Ȃ №

Ὲ ̆ ̔ 

)()()()()()( 4
2

3
2

2
2

1
2

1

2 xuxuxuxuxuyu

n

i

ic +++==ä
=

        ̂B.3.9̃  

Ҍ U )(c yu ӗ k ⌠̆ ̔ 

                        )(c yukU ³=                          ̂ B.3.10̃  

k̗2̆ ҹ 95˿ ̆ ᶏ ̕k̗3̆ ҹ 99˿ ̆ ֓ ’Ҋᶏ Ȃҹ ̆

Ҭ ₮ԅ )(c yu ̆↕ Ҍ ̔ 

                        )(2 c yuU ³=                          ̂ B.3.11̃  

ΐᵣ ‰Ҍ )(c yu ̆ ΐᵣ ’ ≢ Ȃ 

5.1 ᵬ ‰ JAR 40<
 

1) ̂‖₯ ⱳ̃ J10<kA ̂ № ⱬ ҹ 0.1 J̃ ғ̆ ps ̆ 

             

() ( ) ( ) ( ) ( )1,4
2

1,3
2

1,2
2

1,1
2

c , 1 xuxuxuxuyu +++=

       

                  

() () J499.5029.0408.0309.2
2

p
2222

p +=+++= ss

      

̂B.3.12̃          

̂B.3.12̃ Ӟ ԍ J10J40 ²> kA ̆ps , № ⱬҹ 0.1J, kA ṿ̆

ᵝ ḱ ⌠Ḡ ѿᵝ ’Ȃ 

̆ Ҍ ҹ: 

                    () () J499.52
2

pc,1 +=³= syukU                      

(B.3.13)             
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ᴆ ҉( JAk 10< )̆ᵖ ∞ ̆Ҍ Ὲ ̂B.3.13̃̆ Ҍ

̂ ȁ ⱴ ȁ ᴆ ̃̆
ps Ҍ ̆

maxs ̆↕ 

    

() ( ) ( ) ( ) ( ) ( ) J499.5
2

max1,4
2

1,3
2

1,2
2

2,1
2

2c, +=+++= sxuxuxuxuyu

        

̂B.3.14̃  

̔ 

                  
() ( ) J499.52

2
maxc,2 +=³= syukU

               
̂B.3.15̃  

̆ ̂B.3.15̃ Ӟ ԍ J10J40 ²> kA ̆
ps Ҍ ̆ maxs , №

ⱬҹ 0.1 J̆
kA ṿ̆ ᵝ ҈ᵝ̂Ḡ ѿᵝ ̃ ’Ȃ 

2) J10J40 ²> kA ̆ № ⱬҹ 1 J̆ kA ᵝ ңᵝ̂ḱ ҹ

1J̃ ̆
ps ̆↕ 

                 

() ( ) ( ) ( ) ( )2,4
2

1,3
2

1,2
2

1,1
2

3c, xuxuxuxuyu +++=

 

                  

() () J582.529.0408.0309.2
2

p
2222

p +=+++= ss

     

̂B.3.16̃  

 

̆ Ҍ ҹ̔ 

                       
() () J582.52

2
pc,3 +=³= syukU

           
̂B.3.17̃  

̆ ∞
ps Ҍ ̆ maxs ̆↕ 

            

() ( ) ( ) ( ) ( ) ( ) J582.5
2

max2,4
2

1,3
2

1,2
2

2,1
2

4c, +=+++= sxuxuxuxuyu

   

̂B.3.18̃  

                      
() ( ) J582.52

2
max4c, +=³= syukU

               
̂B.3.19̃  

5.2  ᵬ ‰ J40²RA  

1̃ J40²kA ̆ ∞
ps ̆ḱ 1 J ̔ 

() ( ) ( ) ( ) ( )2,4
2

2,3
2

2,2
2

1,1
2

5c, xuxuxuxuyu +++=

 () ( ) ( ) () J0841.0003433.029.00102.00577.0
22

p
2222

p ++=+++= RRR AsAAs

    

̂B.3.20̃

 
̆  

() () J0841.0003433.02
22

p5c, ++=³= RAsyukU  
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ᴆ ҉̆
ps Ҍ ̆ maxs ̆ 

() ( ) ( ) ( ) ( )2,4
2

2,3
2

2,2
2

2,1
2

6c, xuxuxuxuyu +++=

 ( ) ( ) ( ) ( ) J0841.0003433.029.00102.00577.0
22

max
2222

max ++=+++= RRR AsAAs ̂B.3.21̃

 
̆ Ҍ ̔ 

               
() ( ) J0841.0003433.02

22
max6c, ++=³= RAsyukU

        
̂B.3.22̃  

2̃ J40²kA ̆ ∞
ps ̆ № ⱬҹ 0.1 J̆ kA

ᵝ Ḡ ѿᵝ ̂ ҹ 0.1 J̃̆↕ 

3̃ () ( ) ( ) ( ) ( )3,4
2

2,3
2

2,2
2

1,1
2

7c, xuxuxuxuyu +++=  

  

() ( ) ( ) () J000841.0003433.0029.00102.00577.0
22

p
2222

p ++=+++= RRR AsAAs

   

̂B.3.23̃  

    ̆ Ҍ ҹ:  

           J000841.0003433.0)(2)(
22

p7c, ++=³= RAsyukU              ̂ B.3.24̃  

∞
ps Ҍ ̆ maxs ̆ 

J000841.0003433.0)()()()()()(
22

max3,4
2

2,3
2

2,2
2

2,1
2

c,8 ++=+++= RAsxuxuxuxuyu    

 ̂B.3.25̃  

↕ Ҍ ҹ̔ 

                J000841.0003433.0)(2)(
22

maxc,8 ++=³= RAsyukU        ̂ B.3.26̃  

ԍ ᶛ̆ ҹ )( 1,1xu ȁ )( 2,2xu ȁ )( 2,3xu )( 2,4xu Ҍ ῏̆

̆ץ Ὲ ̂B.3.20̃ ̔

 

() 2222
p24

2
23

2
22

2
11

2
c,5 2900102005770 ).()A.()A.()s()x(u)x(u)x(u)x(uyu RR,,,, +++=+++=

 
J15.550.08411.96611.1210.68 222 =+++

 

    ‖₯ Ҍ ̔ )(c yukU ³=  ̆ k 2̆ 

J311.3155.152)(2 c ==³=³= yuU  

ῒ Ҍ ҹ   

                    

2%,15
206

31
rel ==== k

A

U
U

K

 

ԍ └ ̆ ҹ )( 2,1xu ȁ )( 1,2xu ȁ )( 1,3xu )( 2,4xu Ҍ ῏̆ 
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() 22
p

2
max

2
2,4

2
1,3

2
1,2

2
2,1

2
c,4 )29.0()()()()()()( x

n

s
t

k

a
sxuxuxuxuyu d+++=+++=

 
 J896.329.0408.0309.2098.3 2222 =+++=  

ץ └ ‖₯ Ҍ ̔ 

() J8792.7896.322 c,4 ==³=³= yuU  

ῒ Ҍ ҹ   

                    

2%,32
25

8
rel ==== k

A

U
U

k

 

6  Ҍ  

    ҉ ̆ ⌠ ԍ ‖₯ Ҍ ̔ 

              2,J31,J206 === kUAK  

    ̔ ץ № ╠ Ҋ̆ ̂206̇ 31̃ J⌠̂206̅ 31̃ J

ԅ ‖₯ ⱳ ṿ 95˿  Ȃ 

   Ҍ ҹ̔   

              2%,15,J206 rel === kUAK  

    └ ‖₯ Ҍ ̔ 

             2,J8,J25 === kUAK  

    ῒ ӈ ̔ ץ № ╠ Ҋ̆ ̂25̇ 8̃J ⌠̂25̅ 8̃J

ԅ └ ‖₯ ⱳ ṿ 95˿  Ȃ 

    Ҍ ҹ̔  

2%,32,J25 rel === kUAK  

 

C №№ Ҍ  

C.1 Ҭ Ҍ    

1   

1.1  ᶭ  

ᶭ ‰ GB/T 223.11-2008ȇ   ᵝ

Ȉ № Ȃ 0.2 g 0.0001 g) ̆ ȁ ̆ Ҭ

ⱴ ̆ ᵬ Ả ⱴ ̆ ⱴ ῳ Ȃ ‛

200 mL̆ ⱴ 5 mL ȁ20 mL ̆ ̆ⱴ

̆ 5 min̆ Ҋ̆ⱴ 5 mL ̆ ̆
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Ҋ‛ Ȃᾢ ֒ ‰ ⱴ̆ 3 ף

ҹ֦ ҹ ̆ ῃ № Ȃ 

1.2   

̔METTLER TOLEDOῈ XP204S 

ȁ GB/T 12805-2011ȁGB/T 12806-2011 GB/T 

12808-2015 Ȃ 

2   

),,,( MmVcfw=  

₱ץ     ҹ̔ 

 100
3

001.0
³

³

³³³
=

m

MVc
w

                 

(C.1.1) 

̂C.1.1̃ Ҭ̔ 

wðð № ̆%̕ 

    
c ðð ֒ ‰ ̆mol/L̕ 

M ðð ̕ 

m ðð ̆g̕ 

V ðð ֒ ‰ ᵣ ̆mL̕   

 ῒҬ̔ 

 
2

1

V

Vc
c

³
=

                       
(C.1.2) 

(C.1.2)Ҭ̔ 

c ðð ֒ ‰ ̆mol/L̕ 

c ðð ‰ ╕ ‰ ̆mol/L̕ 

1V ðð ‰ № ᵣ ̆mL̕ 

2V ðð ֒ ‰ ᵣ ̆mLȂ 

  
310

6

-³³

³
=

VM

m
c

                         

(C.1.3) 

(C.1.3)Ҭ̔ 

c ðð ‰ ̆mol/L̕ 
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V ðð ᵣ ̆mL̕ 

m ðð ̆g̕ 

M ðð ̆294.18̆ g/mol̕  

6ðð Ȃ 

3  Ҍ №   

    Ҭ Ҍ Һ ῀ ‰Ҍ № )( 1r wu ̆

ץ ῀ ‰Ҍ )( 2r wu ȂῒҬ̆ ῀ ‰Ҍ

֒ ‰ ῀ ‰Ҍ № )(r cu ̆

῀ ‰Ҍ № )(r Vu ̆ ῀ ‰Ҍ

№ )(r mu ץ̆ ‰Ҍ )(r Mu Ȃ ֒ ‰

῀ ‰Ҍ № )(r cu ‰ └ ῀

‰Ҍ № )(r cu ̆ № ‰ ῀ ‰Ҍ №

)( 1r Vu ֒ ᵣ ῀ ‰Ҍ № )( 2r Vu Ȃ 

4  Ҍ №  

4.1 ῀ ‰Ҍ № )( 1r wu  

4.1.1 ֒ ‰ ῀ ‰Ҍ № )(r cu  

4.1.1.1 ‰ └ ῀ ‰Ҍ № )(r cu  

    2.4515 g ᾢԍ 150 
0
C 2 ‛ ‰ ╕ԍ 300 

mL Ҭ̆ⱴ ԍ 1000 mL Ҭ, (C.1.2)  

310100018.294

64515.26
-³³

³
=

³

³
=

VM

m
c 0500.0=  mol/L 

4.1.1.1.1 ῀ ‰Ҍ № )(r pu  

    ‰ ӥ ̆ pҹ 99.99%̆ Ҍ ҹ 0.02 %

̂ 2=k ), ῀ Ҍ № ҹ: 

%.

%.

pk

)p(U
)p(u

99992

020
r

³
=

³
=

41000.1 -³=  

4.1.1.1.2 ῀ ‰Ҍ № )(r mu
 

Ҍ ̔ ȁ ‰ Ҍ ȂῒҬ

4.2Ҭᵣ Ȃ ‰ ӥ ‰ Ҍ ҹ 0.0002g,k=2,
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ҹ ‰Ҍ ҹ 0.0001gȂ ῀ ‰Ҍ ҹ̔ 

410001)( -³= .mu  g
 

54 1008.44520.2/)100.1(/)()(r
-- ³=³== mmumu

 

4.1.1.1.3 ᵣ ṿ ‰Ҍ )(r Vu  

    ῀ ΐ̂ ȁ ȁ ̃ Ҍ

ԍ ΐᵣ ṿ ‰ ῀ Ҍ , GB/T 12806-2011ȇ ת

Ȉ V mL ΐ ᾛ ҹ x mL ῒ̆Ҍ ҹ x mL̆

ᾛ ₮ ̆ ׆ № ̆ ץ ṿ‰ ῀ Ҍ

ҹ )3/(x  mL̕ ῀ ΐ ‰Ҍ ҹ  ̔

 
V

x
Vu

)3/(
)(r =

                       
(C.1.4) 

    └ ‰ ҹ A 1000 mL, GB 12806-2011ȇ

ת Ȉ ᾛ ҹ 0.40 mL, (C.1.4) ῀

‰Ҍ ҹ: 

1000

)3/4.0()3/(
)(r ==

V

x
Vu 41031.2 -³=  

4.1.1.1.4 № ‰Ҍ )(r Mu  

1993 Ὲ ᾝ ̔ 

() ()1098339r .KA = , ( ) ()6996151r .CrA = , () ()3999415r .OA =  

()[ ] 00010r .KAu = ̆ ( )[ ] 00060r .CrAu = ̆ ()[ ] 00030r .OAu =  

294.1846715.9994251.9961239.0983 =³+³+³=M
 

3222 10432000307000602000102 -³=³+³+³= .).().().(M(u ̃
 

№ ‰Ҍ ҹ: 

-6-3 108.26)/294.184610(2.43 ³=³=̃M(ur  

‰ ╕ ‰ ‰Ҍ № )(r cu ҹ̔ 

2
r

2
r

2
r

2
rr )]([)]([)]([)]([)( MuVumupucu +++=  

426242524 1055210268103121005410001 ----- ³=³+³+³+³= .).().().().(  

4.1.1.2 № ‰ ῀ ‰Ҍ № )( 1r Vu  
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    25 mLA № ‰ ╕ ̆ 1V ҹ 25 mL̆ ᾛ

xҹ±0.030mL̆ (C.1.4) ̔ 

00.25

)3/03.0()3/(
)(

1
1r ==

V

x
Vu 41093.6 -³=  

4.1.1.3 ֒ ᵣ ῀ ‰Ҍ № )( 2r Vu  

GB/T 223.11-2008 ̆ ҈ᴍ ‰ ╕ Ȃ

50 mL A ̆ ᾛ ҹ±0.05 mL̆ ֒ ᵣ №≢ҹ 28.87 

mL̆28.90 mLȁ28.93 mL̆ ҈ ṿ 2V 28.90mL̆ (C.1.4) ̔ 

90.28

)3/05.0()3/(
)(

2
2r ==

V

x
Vu 41099.9 -³=  

⌠҈ ̆ 

44
2r2r 1033.33/1099.93/)()( -- ³=³== VuVu  

    ֒ └ ῀ ‰Ҍ № )(r cu ҹ̔ 

2
2r

2
1r

2
rr )]([)]([)]([)( VuVucucu ++=  

     
242424 ]1033.3[]1093.6[]1055.2[ --- ³+³+³=

41010.8 -³=  

4.1.2 ֒ ᵣ ῀ ‰Ҍ № )(r Vu  

50 mLA , ᾛ ҹ±0.05 mL, ֒

ᵣ V ҹ 44.52 mL, (C.1.4) , 

52.44

)3/05.0()3/(
)(r ==

V

x
Vu 41048.6 -³=  

4.1.3 ῀ ‰Ҍ № )(r mu
 

    4.1.1.1.2̆ ҹ 0.2025 ğ ῀ ‰Ҍ №

ҹ̔       

-44
r 104.940.2025/)100.1(/)()( ³=³== -mmumu  

4.1.4 ‰Ҍ )(r Mu  

1993 Ὲ ᾝ ̔ 

( ) ()6996151r .CrA = ̆ ( )[ ] 00060r .CrAu =  
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( ) 5-
r 101.151.9961506000 ³== .Mu  

ԍ № Ҍ ῏̆ ῀ ‰Ҍ № )( 1r wu ҹ     

   2
r

2
r

2
r

2
r1r )]([)]([)]([)]([)( muMuVucuwu +++=

           

       
24252424 )1094.4()1015.1()1048.6()1010.8( ---- ³+³+³+³=

31015.1 -³=  

4.2 ῀ ‰Ҍ )( 2r wu  

ԍ ῀ Ҍ ̆ ‰ ̆

hҩ № № ṿ( 1x , 2x )ӊ D̆ Ὲ ₮

ṿD ‰ ()Ds ̆ ‰ ()ixs ҍ ()Ds ӊ () ()D=sxs i2 ῏ Ȃ

ᵬҬ ңץ̆ ԍ ṿᵬҹ ₮̆

῀ ‰Ҍ ( )2wu ҍ ()ixs ( ) () 2/2 ixswu = = ῏ Ȃ 

 ( )
() ()

( )
( ) 2/

12

1
2/

2

s

2
u

1

2
2 ä

=

D-D
-

=öö
÷

õ
ææ
ç

åD
==

h

i

i
i

h

xs
w

        

(C.1.5) 

ῒҬ 

h

h

i

iä
=

D

=D 1  

ԍ ׆ ҹ ̆ ῒ ṿ ̆

ԑ ᵬ ῒ̆ ҩ ṿ Һ ԅ ῀

Ҍ ̆ ᶭ Ȃ 

№ ̆ C.1.1̔  

C.1.1 №  

i  1 2 3 4 5 6 7 

ix1  18.93 17.54 17.67 18.92 15.12 16.33 15.66 

ix2
 18.85 17.61 17.61 18.96 15.06 16.30 15.62 

iii xx 21 -=D  0.08 0.07 0.06 0.04 0.06 0.03 0.04 

i  8 9 10 11 12 13 14 

ix1  17.55 16.62 15.53 17.43 16.37 18.56 16.27 

ix2
 17.51 16.57 15.46 17.40 16.42 18.52 16.25 

iii xx 21 -=D  
0.04 0.05 0.04 0.03 0.05 0.04 0.02 

    C.1.1Ҭ ῀ף (C.1.5)̆ %0.0082)( 2 =wu  
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(C.1.2) ̆ ֒ ҹ̔ 

              2

1

V

Vc
c

³
= =

90.28

00.2505.0 ³
04326.0=  mol/L 

(C.1.1) , ҹ̔ 

      

100
3

001.0
1 ³

³

³³³
=

m

MVc
w = 100

32025.0

9961.51001.052.4404326.0
³

³

³³³ %484.16=   

    ѿҩ ҹ %438162 .w =   

    ң ṿᵬҹ ̔ %461.16
2

%438.16%484.16

2

21 =
+

=
+

=
ww

w  

̔ 42
2r 1098.4

16.461%

%0082.0)(
)(u -³===

w

wu
w  

5  ‰Ҍ  

Ҭ ‰Ҍ № ↓ԍ C.1.2̔  

C.1.2 ‰Ҍ № ѿ  

Ҍ №  Ҍ  ‰Ҍ  

 

)( 1r wu  

 

 
3

1r 1015.1)( -³=wu  

  - ֒ ‰  
4

r 101.8)( -³=cu  

 - ‰ ╕ ‰  
4

r 1055.2)( -³=cu  

- ‰ ╕  
4

r 1000.1)( -³=pu  

        -  
5

r 1005.4)( -³=mu  

        - ᵣ ṿ 
4

r 1031.2)( -³=Vu  

        - ‰ ╕№  
6

r 1026.8)( -³=Mu  

-№ ‰  4
1r 1093.6)( -³=Vu  

 - ֒ ᵣ  4
2r 1033.3)( -³=Vu  

  - ᵣ  
4

r 1048.6)( -³=Vu  

  -  
4

r 1094.4)( -³=mu  

  -  
5

r 101.15)( -³=Mu  

)( 2r wu   
4

2r 1098.4)( -³=wu  
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ԍ 1w 2w Ҍ ῏̆ ‰Ҍ ҹ̔ 

324232
2r

2
1rrc, 1025.1)1098.4()1015.1()]([)]([)( --- ³³+³=+= ̗wuwuwu  

‰Ҍ ҹ̔ 

%..%.)w(uw)w(u rc, 02101025146116 3
c =³³=³= -  

6  Ҍ  

    2=k , Ҍ ҹ )(c wukU ³= %042.0%021.02 =³=  

7  Ҍ  

    ᶭ ‰ ‰ GB/T 223.11-2008

Ҭ Ҍ ҹ̔ 2%;)05.046.16( =°= kw  

 

C.2 Ҭ Ҍ  

1  

1.1  ᶭ  

ᶭ ‰ GB/T 223.60-1997ȇ №  

Ȉ № Ȃ ̆ ȁ № ̆ ῳ ᶏ

̆ ̆ ̆ ԋ ̆ - ̆ᶏ

̆ ╠ Ȃ 

1.2   

̔METTLER TOLEDOῈ  XP204S  

2   

 
()

( )( )[ ]
100% 4321 ³

---
³=

m

mmmm
fw

                (C.2.1)
 

(C.2.1)Ҭ: 

ðԋ ҹ  

ð ╠ ҍ ̆g̕ 

ð ҍ ̆g̕  

ð ̆g̕  

ð ╠ ҍ ̆g̕ 

ð ҍ ̆gȂ 

פ ̆ 432 mmm -=D ̆  

f 46740.f =

1m

2m

m

3m

4m

211 mmm -=D 213 mmm D-D=D
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̂C.2.1̃ ҹ 

                   (C.2.2)
 

ῒҬ ð ╠ ̆g 

3  Ҍ №  

Ҍ Һ ң №̆ ῀ Ҍ

῀ Ҍ Ȃῒ Ҍ ҹ̔ 

 () ( )[ ] ( )[ ]22
2

1c wuwuwu +=                  (C.2.3) 

ῒҬ ῀ Ҍ ̔ ╠ ῀ Ҍ

( )3muD ̕ ῀ Ҍ ()mu ̕ ῀ Ҍ ()fu Ȃ 

4  Ҍ №  

4.1 ῀ Ҍ № ( )1wu  

4.1.1 ╠ ῀ Ҍ ( )3muD  

Ҍ ̔ ȁ ‰ Ҍ ȂῒҬ

4.2Ҭᵣ Ȃ ‰ ӥ ‰ Ҍ ҹ 0.0002g, 2=k ,

ҹ ‰Ҍ ҹ 0.0001gȂ ῀ ‰Ҍ ҹ̔ 

 ( ) ( ) 4
21 1000.1 -³== mumu g

 

ԍ ȁ ҹ ѿ ̆ ҹ ῃ ῏ ғ̆ ῏ ҹ 1̆

↕̔ 

( )
( )

( ) ( )
( )

( )
( ) ( )

( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( ) 02

2

21212
2

1
2

2121
2

1

1

1
2

2

1

2

11
1

1
1

=-=³³-+=

³³³
µ

Dµ
³

µ

Dµ
³+ù

ú

ø
é
ê

è
³

µ

Dµ
+

ù
ù
ú

ø

é
é
ê

è
³ù
ú

ø
é
ê

è
³

µ

Dµ
=D

mumumumumumu

m,mrmumu
m

m

m

m
mu

m

m
mumu

m

m
mu

 

          
                                                    

(C.2.4) ̆  

    ̆ ̆ ̆ғ ( ) 03r =Dmu  

4.1.2 ῀ Ҍ ()mu  

    4.1.1,̆ ῀ ‰Ҍ № ҹ̔ () 41000.1 -³=mu ğ

ҹ 1.0000 ğ ῒ Ҍ ҹ̔ 

4.1.3 ῀ Ҍ № ()fu  

100(%) 3³
D
³=

m

m
fw

3mD

)w(u 1

)w(u 2

f

1m 2m 211 mmm -=D

02 =D )m(u

213 mmm D-D=D 03 =D )m(u

f
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( )

( )44148 NiONHCM

NiM
f =  

    
()
( )2SiOM

SiM
f =

 

()
()[ ]

()[ ]
( )[ ]

( )[ ]
()[ ] ( )[ ]

()[ ] ( )[ ] () ( )[ ]22
2

2

2

2
2

2

SiOM,SiMrSiOMuSiMu
SiOM

f

SiM

f
SiOMu

SiOM

f
SiMu

SiM

f
fu ³³³

µ

µ
³

µ

µ
³+

ý
ü
û

í
ì
ë

³
µ

µ
+

ý
ü
û

í
ì
ë

³
µ

µ
=

 

   ()[ ]
( )

()

( )[ ]
( )[ ]

( )
()

( )[ ]
()[ ] ( )[ ] () ( )[ ]222

22

1
2

2

22
2

2

2
S i OM,SiMrSiOMuSiMu

SiOM

SiM

SiOM
SiOMu

SiOM

SiM

SiOM

SiMu
³³³³³-

îý

î
ü

û

îí

î
ì

ë
³-+

ý
ü
û

í
ì
ë

=

 

                                                           (C.2.5) 

1993 Ὲ ᾝ № ̔ 

()[ ] 003.0r =OAu ̆ ( )[ ] 000302r .SiOAu =  

( ) 074.602994.150855.282 =³+=SiOM  

,  

№ Ҍ ҹ̔ 

( )[ ] ()[ ]{ } ()[ ]{ } ( ) ( ) 00601000302000302
222

r
2

r2 ...OAuSiAuSiOMu =³+=³+=  

JJF 1059.1Ҭ 4.4.4.2 ῏ ᵀ ̆ ңҩ ῀ ṿ

῏̆ ᴪᶏ ̆↕ ῏ Ὲ ץ ҹ̔ 

                       (C.2.6)

 

(C.2.1.6)Ҭ ҹ ‰Ҍ Ȃ 

() ( )[ ]
()[ ]
( )[ ]

050.0
100601.0

10003.0
,

2
2 =

³

³
=º

j

i

SiOMu

SiMu
SiOMSiMr

d

d
 

҉ ῀ף (C.2.5)̔

 
()

511911

2

2

2

2

1068410336210192104942

050000601000030
07460

085528

07460

1
2006010

07460

085528

07460

00030

---- ³=³-³+³=

³³³³³-ö
÷

õ
æ
ç

å
³+ö

÷

õ
æ
ç

å
=

....

...
.

.

.
.

.

.

.

.
fu

 

ῒ Ҍ ҹ̔ 

()
() 4

5

r 1000.1
4674.0

1068.4 -
-

³=
³

==
f

fu
fu

 

̆ ῀ Ҍ ҹ̔ 

() ( )[ ] ()[ ] ()[ ] ( ) ( ) 4242422
r

2
r

2
3r1r 1041.11000.11000.10 --- ³=³+³+=++D= fumumuwu

 

() 085528.SiM = [ ] 0003.0)Si(Mu =

2SiO

ix jx

ix id jx jd ix jx

( ) ()
( )jj

ii
ji

xu

xu
x,xr

d

d
º

()ixu ()jxu
ix jx
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()

( )( )[ ]
100% 4321 ³

---
³=

m

mmmm
fw

                (C.2.1)
 

ῒҬ̆ gmgmgmgmgm 0769.26,0769.26,3688.24,4011.24,0000.1 4321 ===== ̆
 

῀ף ̂C.2.1̃  

ץ ῀ ‰Ҍ ҹ̔ 

() () %1055.4%23.31041.1 44
11r1

-- ³=³³=³= wwuwu  

4.2 ῀ Ҍ № ( )2wu  

ԍ ῀ Ҍ ̆ ‰ ̆

hҩ № № ṿ( 1x , 2x )ӊ D̆ Ὲ ₮

ṿD ‰ ()Ds ̆ ‰ ()ixs ҍ ()Ds ӊ () ()D=sxs i2 ῏ Ȃ 

 

( ) ()
()

( )
( )ä

=

D-D
-

=
D

==

h

i

ii
h

xswu

1

2
2

12

1

2

s

             (C.2.7)

 

Ҭ  

ԍ ׆ ҹ ̆ ῒ ṿ ̆

ԑ ᵬ ῒ̆ ҩ ṿ ԅ ῀ Ҍ

̆ ᶭ Ȃ 

№ ̆ C.2.1̔  

C.2.1 №  

 1 2 3 4 5 6 7 

 4.12 3.97 3.86 2.97 3.15 2.86 3.12 

 4.11 3.94 3.88 2.95 3.16 2.88 3.16 

 0.01 0.03 0.02 0.02 0.01 0.02 0.04 

 8 9 10 11 12 13 14 

 3.76 4.03 4.35 3.76 3.93 2.76 2.25 

 3.79 3.99 4.37 3.79 3.96 2.75 2.29 

 0.03 0.04 0.02 0.03 0.03 0.01 0.04 

 

C.2.1 ῀ף (C.2.7)̆ ( ) %00765.02 =wu  

5  ‰Ҍ  

Ҭ ‰Ҍ № ↓ԍ C.2.2̔  

h

h

i
iä

=

D

=D 1

i

ix1

ix2

iii xx 21 -=D

i

ix1

ix2

iii xx 21 -=D
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C.2.2 ‰Ҍ № ѿ  

Ҍ №  Ҍ  ‰Ҍ  ᵝ 

 

( )1wu  

 

 () 4-
1 1055.4 ³=wu  % 

     - ╠   g 

     -  () 41000.1 -³=mu  g 

     -  () 51068.4 -³=fu   

( )2wu   ( ) 00765.02 =wu  % 

( )1wu ( )2wu №≢ ῀̆ ҹ Ҍ ῏̆  

%00766.0)00765.0()1055.4()]([)]([)( 2242
2r

2
1rc ̗+³=+= -wuwuwu  

6  Ҍ  

, Ҍ ҹ () %015.0%00766.02c =³=³= wukU  

7  Ҍ  

ᶭ GB/T 223.60-1997 ̆ Ҭ

ҹ̔(3.24±0.02)%̆  

 

C.3 ԍ Ҭ Ҍ  

1  

1.1  ᶭ  

ᶭ ‰ GB/T 223.60-1997ȇ №  

Ȉ № Ȃ ̆ ȁ № ̆ ῳ ᶏ

̆ ̆ ̆ ԋ ̆ - ̆ᶏ

̆ ╠ Ȃ 

1.2   

̔METTLER TOLEDOῈ  XP204S  

2  

̂Monte Carlo Method,ץҊ MCM̃ ṿ

̆ Ṣꜛ ᴆ ̆ ╠ ѿ֓ ΐ ᴆ MathCADȁ

MatLab ΐ ῏ⱳ Ȃ ⌠Ḃ≠ ̆ ᴆῈ Ғ

ᴆ Ȃ 

≠ ᴆ Ҍ ̔ ̕ ӈ MCM

n̕ ӈ Ҭ № ̕ ṿ ‰Ҍ Ȃ 

2.1  

03 =D )m(u

2=k

2=k
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 ()
( )( )[ ]

100% 4321 ³
---

³=
m

mmmm
fw      (C.3.1) 

(C.3.1)Ҭ: 

ðԋ ҹ ̆  

ð ╠ ҍ ̆g̕ 

ð ҍ ̆g̕  

ð ̆g̕  

ð ╠ ҍ ̆g̕ 

ð ҍ ̆gȂ 

 

⌠ Ҍ ̆ ᵬ ̆

ῒṿ ᵬ 1̆ ҹ̔ 

   ()
( )( )[ ]

d³³
--

³= 100
-

% 4321

m

mmmm
fw                  ̂ C.3.2̃ 

(C.3.2) ץ ₮̆ Ҭ ҍ ( )ѿ῍ 8ҩȂҹ Ḃ̆

ץ≢№ 8ҩ ̆ ץ (C.3.3) ̔ 
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%w ³³
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=

              ̂ C.3.3̃ 

(C.3.3)ȁ (C.3.2)Ҭ ῏ C.3.1Ȃ 

2.2 MCM  

JJF 1059.2-2012ȇ Ҍ Ȉ4.3.2̆ ñ ṿ ԍ

1/̂ 1- ̃ 10
4Ṑò̆ Ẋ ҹ ₮ ᶫ 95% ̆ ҹ 0.05%̆ MCM

nṿ ҹ 10
6
, nҹ 10

3
10

4 ᵬҹ ṿȂ 

2.3 ӈ Ҭ Ḥ  

̂1̃ 4321 ,,,, mmmmm ̆ Ҍ ̔ ȁ

‰ Ҍ ȂῒҬ 2.3(3)Ҭᵣ Ȃ ҹ

METTLER TOLEDOῈ  XP204S ̆ ‰ ӥ ‰ Ҍ

ҹ 0.0002 g, 2=k , ҹ ‰Ҍ ҹ 0.0001gȂ ῀ ‰Ҍ

ҹ̔ () ( ) ( ) ( ) ( ) g.mumumumumu 4
4321 10001 -³===== , ԍ № Ȃ
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̂2̃ ҹԋ ҹ ̆ 46740.f = ̆ ҬҌ 1993 Ὲ

ᾝ № Ҍ ץ̆ Ȃ 

̂3̃ ⌠ Ҍ ̆ Ҍ

Ҭᵣ ₮ ̆ᵖ Ҍ Ȃ ῒץd

̆ ῒṿ ᵬ 1̆ ‰Ẓ Ȃ ῀ Ҍ

̆ ‰ ̆ hҩ №

№ ṿ( 1x , 2x )ӊ D̆ Ὲ ₮ ṿD ‰ ()Ds ̆

‰ ()ixs ҍ ()Ds ӊ () ()D=sxs i2 ῏ Ȃ 

              

( ) ()
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=

D-D
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D
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h
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xswu

1

2
2

12

1
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(C.3.4) 

Ҭ  

ԍ ׆ ҹ ̆ ῒ ṿ ̆

ԑ ᵬ ῒ̆ ҩ ṿ ԅ ῀ Ҍ

̆ ᶭ Ȃ 

№ ̆ C.3.1̔ 

C.3.1 №  

 1 2 3 4 5 6 7 

 4.12 3.97 3.86 2.97 3.15 2.86 3.12 

 4.11 3.94 3.88 2.95 3.16 2.88 3.16 

 0.01 0.03 0.02 0.02 0.01 0.02 0.04 

 8 9 10 11 12 13 14 

 3.76 4.03 4.35 3.76 3.93 2.76 2.25 

 3.79 3.99 4.37 3.79 3.96 2.75 2.29 

 0.03 0.04 0.02 0.03 0.03 0.01 0.04 

 

C.3.1 ῀ף (C.3.4)̆ () %00765.0=ixs ̆ () 00237.0
%23.3

%00765.0
==du ,

3.23%ҹ Ҭ Si Ȃ 

C.3.2 ῀ ѿ  

 №   ‰Ẓ    

 №  ð ð 1 g 0.0001 g 

 №  ð ð 24.4380 g 0.0001 g 
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)(u i=d
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ix1

ix2

iii xx 21 -=D
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 №  ð ð 24.3688 g 0.0001 g 

 №  ð ð 26.0769 g 0.0001 g 

 №  ð ð 26.0769 g 0.0001 g 

  0.4674 ð ð ð 

 №  1 0.00237 ð ð 

  100 ð ð ð 

 

2.4≠ Ғ ᴆ ‰Ҍ  

 

 

Ҍ ᴆ ̆ ‰Ҍ ҹ

() %0094.0=wu Ȃ 

3  Ҍ  

, Ҍ ҹ () %0188.0%0094.02 =³=³= wukU Ȃ 

4  Ғ  

ᶭ GB/T 223.60-1997 ץ Ҭ ̆

Ҍ ҹ̔ %4.23=w ,
,
() %01.0=wu ,95% ҹ[3.23,3.25]Ȃ 

5    

23 mx -

34 mx -

45 mx -

fx6 -

d-7x

100x8-

2=k



CNAS-GL009:2018                                                               80  ῍ 86  

  

2018 3 1                                                          2018 3 1  

    ᶏ GUMӞ ᶛ ԅ Ҍ ̆ΐᵣ C.2ȁ Ҭ

Ҍ Ȃҍ MCM ԅ Ȃ Ҋ₃ץ ṿ ῏ ̔ 

5.1 MCM Ӟ ץ MCM ̆ Ҍ ⱴ̆

⌠ ӈ҉ Ȃ ңṐ ‰Ẓ ԍ ‰Ҍ ṿ ̆

↕ ṿ ץ̆ Ȃ ᶏ ̆ 10
6

MCM ᴆ ̆ C.3.3 ᶛҬᶏ 10
4ȁ10

5ȁ10
6

Ҍ ѿ Ȃ 

C.3.3 GUM MCM Ғ  

 M 

% 

y  

% 

()yu  

% 

 

% 
lowd  

% 

highd  

% 

GUM  --- 3.234 0.008 [3.226,3.242] --- --- 

MCM  104  3.234 0.009 [3.225,3.243] 0.001 0.001 

MCM  105  3.234 0.009 [3.225,3.243] 0.001 0.001 

 

5.2№ ԓ ̆ ᶏ ѿ ̆ ῀ ῏̆GUM Ҭ ῏ ᵌ

ҹñ1ò ԅ ̆ GUM ԍ MCM Ȃ MCM

῀ ῏ ̆ ץ ̆ ֓ ῏ ᶛҬ̆ ҩᴨל ҹ Ȃ

ṿ 0.0005=d ̆ lowd highd ԍ ԍd̆ ᵖ 

ҍ Ḡ ᵝ ѿ Ҍ ḱ ң̆ҩ ₮ΐ Ҍ

̆ΐᵣ C.3.3Ȃ 

׆5.3 ᶛ ̆ ̆ GUM Ҭ ῒ ҹ Ῥ

̆MCM ѿ ñ ῒ ԍ ҹ ò̆ ץ

Ȃ 

 

D Ҍ ᶛ 

1   

1.1  ᶭ  

GB/T 16594-2008ȇ Ȉ̆ ԋ

Ἕ̆ №≢ ҉ Ἕ № ἝҬ ↕̆

Ҭ Ȃ 

1.2   

A. ̆ : Ὲ ֟ S-4200 ̆№ ̔1.6 nm; 

B. ̆ :19JĂ :2 mm; 

xd
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C. ̆ ‰ṿ̔2.07 mm̆ ‰Ҍ ̔ ()hurel ҹ 4˿ 

2   

  ̂D.1.1̃
 

Ҭ̔ ̇ Ҭ № ̆mm̕  

̇ ҉ Ἕ № ̆mm̕  

̇ ҉ ἝҬ № ̆mm̕ 

̇ № ̆mmȂ 

3  Ҍ №   

Ὲ ̂D.1.1̃ ̆ Ҍ Һ ҉

Ἕ№ ‰Ҍ ()Au ҉ ἝҬ № ()Bu ץ

῀ ‰Ҍ ()hu Ȃ 

ῒҬ ()Au ҆ ΐ ῀ № ‰Ҍ ()Au1 ҆̕

ΐ Ἕ ῀ № ‰Ҍ ()Au2 Ȃ 

()Bu ↕ ҆ ΐ ῀ № ‰Ҍ ()Bu1 ҆̕

ΐ Ἕ ῀ № ‰Ҍ ()Bu2 Ȃ 

4  Ҍ №  

4.1  ҉ Ἕ№ ‰Ҍ ()Au  

4.1.1  ҆ ΐ ῀ № ‰Ҍ ()Au1  

19JA ҆ ΐ ̆Ӟ ᾛ ̂ ̃ҹ°2 mm̆

ҹ ׆ № ̆ ῀ № Ҍ ҹ̔ 

 mm 

4.1.2  ҆ ΐ ῀ № ‰Ҍ ()Au2  

ᴆҊ ѿ ( ṿҹ 2.07 mm̆ ‰Ҍ ҹ 4%), ԅ

̆̓̀ ԅ ̆ D.1.1̆ ‰ ()Au2 Ȃ 

D.1.1  Ămm  

≢ j 1 2 3 4 5 6 7 8 9 10 11 

h
A

B
L ³=

L

A

B

h

MPE

16.1
3

MPE
)A(u1 ==

An Am
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6.1343 6.1350 6.1333 6.1351 6.1329 6.1340 6.1321 6.1349 6.1340 6.1342 6.1338 

6.1345 6.1343 6.1340 6.1342 6.1330 6.1329 6.1336 6.1334 6.1326 6.1337 6.1335 

6.1350 6.1342 6.1342 6.1326 6.1355 6.1338 6.1344 6.1322 6.1347 6.1323 6.1520 

( ṿ) 
6.1346 6.1345 6.1338 6.1340 6.1338 6.1336 6.1334 6.1335 6.1338 6.1334 6.1398 

Ҭ =3̆ =11̆ ῒץ ҹ  =22       

̔ 

mm 

4.2  ҉ ἝҬ № ‰Ҍ ()Bu  

4.2.1  ҆ ΐ ῀ № ‰Ҍ ()Bu1  

ᵌ ̔ 

() ()AuBu 11 =  

ҹ 1.16 mmȂ 

4.2.2  ҆ ΐ ῀ № ‰Ҍ ()Bu2  

ᴆҊ ҍ̆ ̆ ѿ ԅ ̆

῍ ԅ ̆ ‰ ⌠ ()Bu2 Ȃ 

D.1.2  B̆mm 

≢ j 1 2 3 4 5 6 7 8 9 10 11 

 

 

5.7497 5.7419 5.7272 5.7331 5.7425 5.7280 5.7710 5.7366 5.7029 5.7150 5.7368 

5.7456 5.7332 5.7250 5.7269 5.7354 5.7204 5.7565 5.7377 5.7070 5.7212 5.7375 

5.7476 5.7376 5.7261 5.7300 5.7390 5.7242 5.7638 5.7371 5.7049 5.7181 5.7372 

( ṿ) 
5.7476 5.7376 5.7261 5.7300 5.7390 5.7242 5.7638 5.7371 5.7049 5.7181 5.7372 

=3̆ =11̆ ῒ ҹ =22 

 ̂mm̃  

4.3  ῀ ‰Ҍ ()hu  

ӥ ̆ῒ ‰Ҍ ()hurel =4˿̆ ‰ṿ =2.07mm̆
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