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Aging of Powdered Sample and Its Influence on Free Nitrogen Analysis
by Constant Temperature-Hydrogen Hot Extraction Method

Yoshiro TAKIZAWA, Toshihiko HATA and Yoshihide ENDO

Synopsis:

Determination of free nitrogen in steel by constant temperature-hydrogen hot extraction method was
studied and optimum analytical conditions were established.

1) Lower measured values were obtained with samples that had passed for long time after powdering.
2) The result of 1) was considered to come from the fact that dissolved nitrogen in steel was locked to dis-
locations andjor formed cluster gradually, thus becoming difficult to be extracted. 3) Higher tempera-
ture of environment around samples accelerated these effects, so it must be avoided to heat powdered samples
for washing and drying. 4) It is necessary to analyse samples of finer powders soon after powdering. 5)
When the sample was analysed under these analytical conditions, free nitrogen could be fully extracted
at 400°C.
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Fig. 1. Schematic diagram of free nitrogen
determinater.
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Table 1. Chemical composition of samples.

Sample Component (%)

No.

C Si Mn P S Al N N as AIN

72A  0.39 0.25 0.69 0.020 0.029 0.007 0.0054 0. 0006
200A 0.35 0.21 0.71 0.019 0.016 0.020 0.0068 O,0023
No3 0.38 0,22 0.72 0.020 0.016 0.019 0.0073 0,0022
No.17 0.04 0.02 0. 0.073 0.005 0.019 0.0138 0,0017
No.20 0.04 0.01 0.015 0.005 0.018 0.0120 0.0018
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Fig. 2. Effect of passed-time after sample prep-
aration on free nitrogen extraction.
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Fig. 3. Effect of passed-time after sample prep-
aration and particle size of sample on free nitro-
gen extraction.
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Fig. 4. Effect of extraction temperature and
preheat temperature on free nitrogen extrac-
tion.
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Fig. 5. Effect of passed-time after sample prep-
aration and preheat temperature on free nitro-
gen extraction.
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Fig. 6. Effect of passed-time after sample prep-
aration and preheat temperature on free nitrogen
extraction.

LRER U SR E R L. L, JEEE 105°C
= 20min EINB LI 400°C TR Ukl
HEFRE 60min O S TR BB LT Sppm BIE
EAEER L. COREENDL, S0 EMEORK
RWiich 552 &, MBRECIOTUIMBOKE,NER
o EAVEE B & o,

Fig. 5 &O* Fig. 6 12 FI3R ClRBR DO EB A 1707k
BTHHN, & I Tk BLERC >\ TO HuNoy O

A
log (t,/t) =4 000(1/T,~1/T) —log (T/Ty)

Ty : &8, T:38, t,: T, TORERM, t: T T

O BUE R ]

p i 100°C ¢ 20min BRI 20 LH UKL S 2
5 EXxnte 21°C © 2BEEE LcEE, £ 100°C
T4 20 min ISR U o5kt & BT L CHE AT
—7:. Fig. 5 1WA LEZORL, ARAREER (21
°C) T 2 MRS LB X OFARE 105°C € 25 min
RIpnSh U7-sRb A iR 400°C CHHT L, HaHiEheR
EHE LSO THD. BHELEBE LI LRI
WL, MBUERBIETOEMAER LA, FRT2
EREA LR 10 ppm BEEMAETRL, X h#E<
RO B EZ . Fig. 6 XHREY 450°C L L
CHLLERYFOLERTHS. 105°C T 20min [HHN
U7 AR O MEAB R T\, BB T 28
%28 Lo stRH I A LB T i s BT LB LT
5ppm BEEELYT L. B EOERNLDHLAILID
o, A FTETC B Ui BiBhic o u T, iR 400°C,
450°C 4, Fig. 4 LR UERZR L. ¥, Thb
Stk Bz 100°C, 20min X H A LEVD
»THH, Honoy oRic Liug 21°C ¢ 2BRHEHAL
7R L D AR ORFENENBIEIT THDA, K
BBl oo RENBER Wb, REOTHE)
DOER L LCREBEEOREM~OEE IO ERLE
BLTWB EBbhs.

3.3 BERHCHITENN

M EokEn s, ERMEEL X 57 ) -~ERmHo
BEsdy, RREREBEEDE, TELHROTNED
IXVEBROTTHEVD S RS, T L ERK
DU, TRCEHEEMLINX ST A CORHET
coMBREOESEY Fig. 7 wid. REHRER 177
pm BUF 2 L, HHEEE 400, 450, 500, K U* 550°C
LU, B S8 B X 5 HHIRE R b b3
~NT 60min TIRIFMMAKRT L, oWECEZIA TR
motn., T XSO NEHETEL B LT 400°C 2
EECh B O M E A ST TN A b E
7ot .

LAz, 7V —fFEMmHBoREoOVTT R A .
= AFAEC LY AIN B4H LcR%E Table 2 @
. 7V - BEMEEHIRLDAA—RHN» YV
7y v 7 LR E0 R\ ENE bh fo. Table
1 OfH & B LT hENRV. IR M e e
7 ) —HEORMBEENT AR, 300°C THHT
Y Lubhs AIN OARNMERCE ZEER DT

— 127 —



w70 ¢

(1984) 162

2304 g, L
E 100f *
a
< 80
g sample: NOI';
£ “177ym
Z 60 —-—extructed atLS(fq
°
b ——- t ted at 4
s w0l _._Sﬁt:&'gzed at S%E
3 20
0
0 30 60 90

Extraction time (min)

Fig. 7. Effect of extraction temperature on free
nitrogen extraction of fresh samples.

Table 2. Analytical results of N as AIN in samples
after free nitrogen extraction.

Sample Extract. temp. (°C) Preheat N as AIN (ppm)
No.17 400 none 18
No.17 450 none 14
No.17 500 none 14
No 17 550 none 16
72A 400 2 weeks, room temp. 6
T2A 400 105°C, 25 min 4
72A 450 none 6
T2A 450 2 weeks, room temp. 6
72A 450 105C, 20 min 8
200A 400 105°C, 20 min 22
200A 450 105°C, 30 min 21
200A 400 none 24
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