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Table 1 Results of homogeneity test for elements of discs samples

GTE R

Sample w(CO) /% w (S /% w(Mn)/ % w(P)/ % w(S) /% w(Cr)/%  w(ND/% w(Cw /% w(Mo)/ %
No.
1 0.418, 0.403  0.239, 0.236  0.375., 0.380  0.0146, 0.0141 0.0015, 0.0017 1.46, 1.47 0.021, 0.022  0.0088. 0.0092  0.16, 0.17
2 0.409, 0.421  0.237. 0.236  0.374, 0.372  0.0146, 0.0136  0.0013, 0.0018 1.45. 1.47 0.022, 0.022  0.0099, 0.0085 0.17. 0.17
3 0.416, 0.404 0.240, 0.239 0.374, 0.374 0.0145, 0.0140 0.0014, 0.0014 1.44, 1.45 0.021, 0.021 0.0098, 0.0096 0.16, 0.17
4 0.418, 0.403  0.241, 0.236  0.377. 0.369  0.0147, 0.0148 0.0015, 0.0017 1.46, 1.47 0.021, 0.022  0.0096., 0.0096  0.17, 0.17
5 0.421, 0.407  0.239. 0.239  0.376., 0.367  0.0144, 0.0140  0.0015, 0.0015 1.46., 1.46 0.023, 0.022  0.0097, 0.0106  0.17, 0.17
6 0.421, 0.413 0.238, 0.236 0.374, 0.373 0.0146, 0.0151 0.0016, 0.0017 1.44, 1.44 0.022, 0.023 0.0102, 0.0096 0.16, 0.17
7 0.398, 0.413 0.238, 0.233 0.375. 0.373 0.0144, 0.0139 0.0015, 0.0014 1.46, 1.46 0.023. 0.023 0.0098, 0.0094 0.17, 0.17
8 0.391, 0.399  0.234, 0.236  0.369, 0.372  0.0139, 0.0143  0.0015, 0.0016 1.46. 1.47 0.023, 0.023 0.0101, 0.0102  0.17. 0.17
9 0.419, 0.412 0.238, 0.237 0.376, 0.374 0.0142, 0.0148 0.0016, 0.0015 1.44, 1.47 0.022, 0.024 0.0106, 0.0103 0.16, 0.16
10 0.401, 0.415 0.237, 0.237 0.372. 0.372 0.0136, 0.0140 0.0017, 0.0017 1.44, 1.47 0.023., 0.021 0.0103, 0.0104 0.17, 0.17

T HME -

Average 0.410 0.237 0.373 0.0143 0.0016 1.46 0.022 0.0098 0.17
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Table 2 Results of homogeneity test for elements testing of chips samples
> l:lé =}
HERS w(C)/ % w(SD /% w(S)/% w(Cr) /% w(Cw /% w(AD/%
Sample No.
1 0.397, 0.401 0.245, 0.242 0.00117, 0.00108 1.488, 1.494 0.00972, 0.00963 1.009, 1.000
2 0.403, 0.400 0.244, 0.249 0.00112, 0.00109 1.483, 1.487 0.00981, 0.00993 1.011, 1.003
3 0.398, 0.399 0.234, 0.252 0.00113, 0.00112 1.489, 1.511 0.00928, 0.00995 1.017, 1.004
4 0.398, 0.406 0.248, 0.237 0.00112, 0.00110 1.492, 1.489 0.00991, 0.00951 1.007, 1.005
5 0.401, 0.405 0.245, 0.245 0.00108, 0.00114 1.521, 1.498 0.00970, 0.009 90 1.003, 1.002
6 0.405, 0.404 0.247, 0.234 0.00113, 0.00114 1.493, 1.489 0.00976, 0.009 32 1.004, 1.006
7 0.409, 0.402 0.239, 0.237 0.00109, 0.00105 1.496, 1.489 0.00947, 0.009 38 1.021, 1.012
8 0.400, 0.401 0.246, 0.246 0.00106, 0.00107 1.522, 1.506 0.00970, 0.00976 1.001, 1.014
9 0.407, 0.393 0.230, 0.234 0.00107, 0.00105 1.490, 1.506 0.00907, 0.009 25 1.007, 1.005
10 0.401, 0.402 0.245, 0.240 0.00109, 0.00113 1.491, 1.493 0.00966, 0.00940 1.000, 1.013
”t/} (i
FHfE 0.402 0.242 0.00110 1.496 0.009 6 1.007
Average
R F LA 57 22 g3 A i 23 0% G R A AT F4 BRESHIMLETENTER
HRAE R T 285 S AT S A T, ok B B K R Table 4 Results of variance analysis for
5% .8 RS AE Foos (9,10 Fbir, U3 3 I homogeneity tests of chips samples
x4 — TR AME FHA ¥y o7 giitik F
° THE ) o
N o o L Element Variance Free Sum of Mean Statistics
Eh%:z 3 E‘“/J‘/T?Hj ,L‘SI\MH\P\S\LI\NI\LU‘MO ) source degree squares square F
BIUEMG IR F /0 TG B AEH (Fos (9,10) = . 41 ] 9 92XI0T LoXIoT
el
3.02), FHEYEIERE S 1A B AT, HN 10 1.8X10*  1.8X10°
4 [h] 9 3.3X10"  3.7X10°
Si ’ \ _ 1.07
£3 REHRNHIHRRTEHHER Al 10 85x100 8.5x10
2 [A] 9 1.3X10%  1.4X10°
Table 3 Results of variance analysis for S . 1.71
HN 10 8.6 107  8.4X10'°
homogeneity tests of discs samples 2 i) 9 1.3X10° 1.5X10*
Cr 1.35
P KW HBME M ¥y &Hitwe F HN 10 1.1X10%  1.1X10*
- Variance Free Sum of Mean  Statistics . 411 9 7.6X107  8.4X10° .
Element ) Cu 1.73
source degree squares square F HH 10 4.9%X107  4.9%X108
H T 4 5 2 (8] 9 2.7X10"  3.0X10°
c 24 [7] 9 7.1X10 7.9x107 Lot Al _ 0.80
HN 10 7.6X10"  7.6X10° HN 10 3.7X10"  3.7X10°
Bl 9 3.7X10°  4.1X10°
Si A _ . . 1.18
HH 10 3.5X10°  3.5X10°
v HE 9 75X10°0 s3x10t % 4 WL, C. 81,8, Cr . Cu Al T E 1)
HH 10 9.0X105 9.0 10° h .
\ : Giits F ¥/ FilE BHE (Fos (9,10) =3.02), #
P 21 [a] 9 1.8 X105 2.0X107 142
. =R R 1
4l 10 14X10°  1.4X107 B IR i B A M R AT
S 4 1] 9 1.4X107  1.6X 108 0.87 4.3 HERHBEAMIEIE
N HN 10 1.8X107  1.8X108 ’ NN s NN -
\ , N — 2L B UE RE ) R R S A A R E
c 411A] 9 L3X10°  L5x10t . o e P e
. 4l 10 1.3X10°  1.3X10% 56 IAE 1 30 UE 5 B AR a0 BB A AT k.
i 41 el 9 55XI0T 6IX10T ISP ATRINEE R R /6 R i - ST
41 10 3.7X105  3.7X107 ’ N o ,
- - O PRGN B A AR A 22 (SO SR L 5 0. 3 i fiE
c 411A] 9 41X10° 4.6X107 N . -
v HIN 10 1.8X10% 1.8X107 - jjlﬂlZf\E*/]‘{Eﬁ (0. 30)1&4T[:K$§C»E%ﬁ\#ﬂﬂﬂ’jgl@
" 41 ] 9 23X100 25X10° BT 0. 30 BN BIEIC R TFE S,
(¢} - .
HN 10 1.5X10"  1.5X10°

M5 AT LA BE 7 38k 8 R A dh A 5C o0



GAO Wen-gong,BAI Wei-dong,GUO Juan,et al.Preparation of middle-low alloy steel chemical

compositon sample for proficiency testing and discussion on homogeneity test procedures.

Metallurgical Analysis,2019,39(1):77-81

x5 BESRMREERFTERITEERYSNE

Table 5 Validating sample homogeneity through statistics of proficiency testing results

i H Item w(O /%  wSH/% wMn/% wP)/% wS®/% wC/% wND/% w(Cw/% w(Mo)/%

Fa i 7 18 0.404 0.240 0.375 0.0134 0.0014 1.49 0.023 0.0102 0.174

T br 22 0.012 0.006 1 0.0069 0.0011 0.00047 0.028 0.0014 0.0013 0.0073
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Preparation of middle-low alloy steel chemical compositon
sample for proficiency testing and discussion on
homogeneity test procedures

GAO Wen-gong',BAI Wei-dong' ,GUO Juan®,KE Rui-hua’
(1. China NIL Research Center for Proficiency Testing, Beijing 100081, Chinaj;
2. NCS Testing Technology Co., Ltd., Beijing 100081, China)

Abstract: The selection and preparation of proficiency testing samples, which have good homogeneity and
same or similar test level and matrix with those of routing inspection samples, is always the key to suc-
cessfully carry out the laboratory proficiency testing activities. Through the operation and implementation
of middle-low alloy steel proficiency testing projects with typical significance, the general principles and
methods for sample selection, processing, preparation and homogeneity test were discussed and proposed.
Moreover, the related issues in preparation and homogeneity test of middle-low alloy steel sample for pro-
ficiency testing were discussed. The study provided certain help and guidance for the persons who engaged
in proficiency testing.

Key words: middle-low alloy steel; homogeneity test; proficiency testing sample
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