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Behavior of Aluminum Nitride, Austenite Grain Size, and
Its Coarsening Temperature in Low Alloy Steels

Shushi KINOSHITA, Takeshi UEDA, and Akira Suzuki

Synopsis:

The austenite grain coarsening temperature of low carbon alloy steels has been studied for various condi-
tions of heat treatment, and the results are discussed in terms of the effects of particle size of aluminum nitride
and the initial grain size of austenite.

It is found that the preheat treatment of the isothermal reaction type with regard to aluminum nitride
has an influence on the austenite grain coarsening temperature through its effect on the particle size of
aluminum nitride, whereas the quench and temper type of heat treatment hasan effect both on the particle
size of aluminum nitride and the initial grain size of austenite.

The effect of the microstructure and the prior grain size of austenite on the initial austenite grain size have
also been investigated.

(Received May 23, 1972)
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Table 1. Chemical composition of steels (wt. 9).
Steel G Si Mn P S Ni Cr Mo Al N
A 0-22 0-26 045 0-005 0.008 <0-10 1:05 0-15 0-055 0-0067
S 0-21 0-28 0-72 0-009 0-013 0-03 1-00 — 0-034 0-0089
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Fig. 2. Austenitic grain coarsening temperature as
a function of down-quench- temperature,
held for lhr, after solution treatment at
1 200°C (Steel A).
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Fig. 3. Effect of cooling rate on austenitic grain
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Fig. 4. Effect of cooling rate in austenitic region
on austenitic grain coarsening temperature

(Steels S).
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Fig. 5. Amount of aluminum nitride precipitated
as a function of heating temperature, held
for 1 hr, after solution treated at 1 200°C
and quenched (Steel A).
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Fig. 6. Amount of aluminum nitride precipitated as
a function of down-quench temperature,
held for lhr, after solution treatment at 1 200
°C (Steel A).
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Photo. 1. Electron micrograph of AIN in the sample
heated for 5hr at 950°C and quenched
- after the treatment of 1200°Cxlhr WQ
and 900°C x lhr WQ.
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Photo. 2. Electron micrograph of AIN in the sample
heated for 5hr at 950°C and quenched after
the treatment of 1 200°C x lhr—1 050°C x
lhr WQ.
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Table 2. Effect of preheat treatments on particle size of AIN at 950°C (Steel A).

AGCT* | Particle size** |Equivalent square| Amount of AIN
Mark Preheat treatment °C) of AIN \ edge gcngth at AGCT*
‘ (X 108 mm?) (X10° mm) (ppm)

12W | 1200°Cx | hr WQ, 1000 | 0-014%%+ 0-118 92

9w | 1200°Cx | hr WQ, 900°Cx 1 hr WQ 950 a 0-019 0-138 132

8W | 1200°Cx1hr WQ, 800°Cx 1 hr WQ 32_5 | 0-019 0-138 130

7W | 1200°C X L hr WQ, 700°Cx 1 hr WQ 1025 0-013 0-114 88

14 1200°Cx 1 hr — 900°Cx 1 hr WQ 950 0-021 0-145 132

16 1200°Cx 1 hr — 1050°Cx 1 hr WQ 950 0-031 0176 132

* Austenitic grain coarsening temperature, **¥ Average particle size indicated by area of individual particles appeared on electron

micrographs, *** Particle size at 1000°C
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Fig. 7. Change of initial austenitic grain size with
heating temperature, held for Ilhr, after
solution treated at 1200°C and quenched
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Fig. 8. Change of initial austenitic grain size with
down-quench temperature, held for {lhr,
after solution treatment at 1 200°C (Steel A).
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