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Precipitation of Aluminium Nitride during Recrystallization of a-Iron
Tohei OTOTANI, Yasuji KATAURA, and Tadashi Fukupa

Synopsis:

An investigation has been made on the precipitation of AIN in vacuum melted iron wires, containing
0-003, 0-036 and 0-072 pct Al, solution—treated at 1 200°C, cold reduced to 70 pct and isothermally annealed
in the range 500° to 700°C. To determine the behaviour of AIN in a-iron, the technique of low frequency
internal friction measurement was employed. Separation of the Snoek peaks observed by this technique
allows accurate determination of the amounts of dissolved carbon and nitrogen in solution. The results
obtained were summarized as follows:

(1) Inspecimens initially containing 0-003 pct Al, purified and nitrided to 0'018 or 0-052 pct and subjected
to a solution treatment, increased the amount of dissolved nitrogen during isothermal annealing at 600°C
after cold reduction. In specimens carburized to 0:012 or 0-019 pct, the dissolved carbon tended to de—
crease to the solubility limit by the same heat treatment.

(2) It madea little difference in the behaviour of AIN precipitation during isothermal annealing
whether AIN particles were completely dissolved in y-iron by a solution treatment at 1 200°C or undis—
solved partially. In both cases, when annealed at 600°C, however, AIN precipitation occured during the
recovery and in the early stage of recrystallization and the recrystallization was retarded.

(8) On annealing the nitrided specimen at 700°C, recrystallization preceded the precipitation of AIN.
It was found that pre-precipitation clustering of AIN at dislocations and subboundaries in deformed
by a-iron preheat—treatment for 20 hr at 500°C prior to 700°C annealing did significantly affect the
recrystallization process due to promoting AIN precipitation and decreasing the recrystallization rate.

(Received June 29, 1970)
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Table 1. Chemical compeosition of specimens (wt%)

Specimen C Si Mn S sol. Al N o)
A 0007 0°003 <0-001 0-002 0-005 0-003 0-003 0-016
B 0-008 0°004 <0001 0-002 0-009 0-036 0-006 0-005
C 0-006 0-003 <0-001 0-002 0-006 0072 0-004 0-008
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600°C, after 40 pct cold reduction, for nitrided specimen

%t&ﬁon%Mﬁﬂcégme

C intermediately heat-treated at 820°Cx lhr followed-by

solution-treatment at 1 200°C.

LTN&HE%Z 0°028+0°002% &L,
IR TR SRR EE A 2 b & TR

1100
' <~ % Recrystallized Y490 Bl & ok L T & 7o, Wi LA
301 Fe-0072%Al - 1 80 FCEOWCNEHEEZLVEL LIS
00S8%N | | &E0X>hFEHEmTrRlc Fi.
” T e ——— < 10V C & 22 B $s X U — kAR

Snoek peak 160 & o .
L, 1200°C ¢ 3hr (LR L TK

{320 {50 3 .
{300 2 okhicgEAh, 40%OBRMTEEE
1208199 8 Lo 600°C THRRBSEL T OB
o 1208 20 5 s x5 Qe FRAELSUIC

Oo— A E
; ° Y °  Hardness Je00¢ 20 BEOELERLILLIDTHS. PIEREE
1010 s N @“ﬁﬁm, fesawiaT
i Il ‘ i 1 1 1 L J O /

W T % a3 6 20 10 0-058% Tpore. Al % 0°072% &Y
. . Time (hr) (log scale) Mz h b ST Fig. 1 WRLCE
Fig. 10. Snoek peak, fraction recrystallized and hardness during e A LisERREEBHZRLTWY

isothermal annealing at 600°C, after 40 pct cold reduc- 5.
tion, for nitrided specimen C solution-treated at 1 200°C.,
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