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Abstract

The method of determination of nitrogen content in stainless steel metallurgical powder by pulse
heating inert gas melting and thermal conductivity was optimized. The sample was dried in a drying
oven at 110°C for 1 h, the degassing cycle was 2 times, the degassing power was 5.7 kW, the combus-
tion power was 5.2 kW, the nitrogen analysis time was 55 s, the sample weight was 0.2 g~0.5 g, the
tin bag was used as the wrapping container, and the nickel bag was used as the flux. Under the con-
dition of indoor air humidity < 70%, the nitrogen release in the sample is complete and there is no
trailing phenomenon, so the best results can be obtained. At the same time, the standard material of
calibration curve and the sample are both coated with tin capsule and nickel capsule as flux,
which can eliminate the influence. The detection limit of the method was 0.0000408% and the
detection limit was 0.000136%. The relative standard deviation (n = 6) of the measured results was
0.32%~0.75%, and the recovery rate was 95.7~105.6. The method is accurate and rapid, and can be
used for the rapid determination of nitrogen content in stainless steel metallurgy powder.
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ATl): BSA124S YL KT (i AR ) - F 50 2 A ).

B A H m A SR G N B S A TR A R SRRCEE I A R]), RO E B8t
TR M B IEH]) s A B AN AR AERE . GBW(E)020233 (%L & 4r % 0.040% . A E [E 0.002%)
GBW((E)020277 (% H1J &% 0.024%. ANfisE fE 0.002%). GBW(E)020231 (%)% & 4341 0.065%. A
SEFE 0.002%). GBW(E)020279 (ZURE/70% 0.044%. AT 0.002%). GBW(E)020207 (&5 &%
0.038%. ANHfi5EE 0.001%). YSBC03-28903-2014 (&5 &> %1 0.0253%. AN 5E & 0.0003%).
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PREETH A 5.2 KW; SV & 450 mL-mint, W3S IE] 15's; 20 H7ist A 55 s ELi#e/KF 1; Bz 3;
TR SEIR I A] 5 s,
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ANEEING S AR PR S R R B AL S AP R 5 2], e amile, wIGFREL 10 g~15 g ikl 60
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Table 1. Sample drying test time selection (n = 6)
= 1. FEmT IR AT E IEE(n = 6)

F 4t 1 Wt i1 RSDY%
Drying time/h Measured value /% Average value/%
0.5 0.0438 0.0373 0.0440 0.0418 0.0365 0.0360 0.040 9.30
1.0 0.0449 0.0434 0.0438 0.0452 0.0450 0.0450 0.045 1.69
15 0.0451 0.0435 0.0439 0.0450 0.0454 0.0451 0.045 1.73

HZe 1 aTanfE—FEdh: T4 05 h, MIXHAs#EMmZ A 9.3%, RSD% >5, ZERfaeMizE; T 1h,
SR AEIR 224 1.69%; FJ& 1.5 h M FRvEm 2N 1.73%, BIFIEEtA > 1 h N EIAT3RERE 4 R, A
BT A A 1 h.
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Table 2. Selection of weighing sample (n = 6)

2. MREERIERE(n=6)

Test poﬁiﬁiﬁ\jveight/g Measu{lid%\% ue /% Averjgj?/{aﬁlue/% SDI% RSD/%
0.1 0.0345 0.0335 0.0375 0.0325 0.0388 0.0305 0.035 0.0031 8.86
0.2 0.0452 0.0450 0.0452 0.0454 0.0453 0.0454 0.045 0.0002 0.44
0.3 0.0440 0.0464 0.0456 0.0449 0.0448 0.0448 0.045 0.0008 1.78
0.4 0.0450 0.0442 0.0457 0.0457 0.0458 0.0457 0.045 0.0006 1.33
0.5 0.0447 0.0448 0.0458 0.0452 0.0454 0.0456 0.045 0.0004 0.89
0.6 0.0388 0.0398 0.0440 0.0428 0.0390 0.0435 0.041 0.0024 5.85

e 2 argn, MFERIRREE R /D, S RRRB IR S S M HEm MR E S, RESEUITER
ANUERf; FREFSRIEA, 2 BoRE S 7E 0 it AR AR R I S BUA A 5 4, SR E MR . FREE
wAE 0.2 9~0.59 B, MFLEFIIFEXSFRER ZE (n = 6)9(0.44%~1.78%) .
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T B E S R, 25K 1.
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Figure 1. Shows the line diagram of analysis power and nitrogen content in the sample
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Figure 2. Comparison of nitrogen release curves of samples
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Table 3. Effect of flux on determination result (n = 6)
= 3. BhRE IR E LS RAYFZME(n = 6)

B e B ESE RSD/%
flux Measured value/% Average value/%
E 0.0447 0.0463 0.0448 0.0443 0.0454 0.0458 0.0452 1.70
LY 0.0482 0.0480 0.0486 0.0480 0.0478 0.0487 0.0482 0.74
PBBE(RER) + @A) 0.0480 0.0486 0.0482 0.0484 0.0481 0.0488 0.0484 0.64

HI7E 3 WAL, BREEDNIE RIS R U IGE 4, FESRFEIRBE IR rPOR AL RIREL B, A LA R A3 A
SR ARBURH T RS BN R R R BT . TR Y B RS A A e I ERRE 5k, (H DR B
FRHEEA 5 G A &, HORFOAN ARV, SEEEBIRHIIR . SRWEKSITE. NG V0E
AR, WP NBER, SRR RCkEEN, BEORIERURS e 4 3H RO e RAF LS .
FHE - ZARAEDD o 1A A — BT BRI
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Figure 3. Nitrogen release curve at room temperature (RH% > 70)
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Figure 4. Nitrogen calibration curve chart
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Table 4. Blank values, detection limits and determination limits (n = 11)
FT 4. TEME. WHRAMETRM = 11)

JLE WEE PR T H PR e TR
Element Blank value/% SD DL LLD
0.00003 0.00002 0.00005 0.00002
N 0.00005 0.00005 0.00002 0.00002 0.0000136 0.0000408 0.000136
0.00003 0.00005 0.00003

Fa 2 4 AT 00 A A HBE Y 0.0000408%, I 5E T B A 0.000136% .
3.8. BEEIRE

PRI A ES TAE &1, EEEN =R IGEFEMBH TR N, SR W% 5. hd& 5 alan
TE G AR FRAE R 2 0.32%~0.75%, 3% FFHS 25 5

Table 5. Results of tests for precision (n = 6)

5. BEENEERMN=6)

o 3 5
Nﬁier Measﬁi?\{glue/% Aver:;iﬁue/% SDI%  RSDI%
1 0.0389 0.0392 0.0388 0.0390 0.0390 0.0389 0.039 0.00014 0.36
2 0.0482 0.0480 0.0486 0.0480 0.0478 0.0487 0.048 0.00036  0.75
3 0.0600 0.0601 0.0602 0.0599 0.0604 0.0599 0.060 0.00019 0.32

3.9. EMERIAE

HY 20 s AN ARG Sk AR R 0y, Bk in A FRvERE S YSBCO03-28903-2014 (J& IR)HEAT Inds [ i
5%, 4K 6.

Table 6. Results of tests for recovery
Fz 6. EIPLAIELER

TR CAME HpE i/} 23S Nesg e
Number Known value/% Measured value/% Plus the scalar over/% Measure total amount/% Recovery rate/%
1# 0.0480 0.0480 0.0050 0.0562 105.60
0.0482 0.0055 0.0515 95.90
2# 0.0390 0.0390 0.0052 0.0423 95.70
0.0385 0.0048 0.0441 100.68

H ¢ 6 AN J7 1 B AR B AE 95.7%~105.6%, it B 5 V2 HEAf B 4 i
4, Z5ig

BRIGR K I A PRI R - CSEIDE ANF AR S R PR & i, WS NS E R E AR
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