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On the Formation of Austenite Grains from Prior Martensitic Structure

Seiichi WATANABE and Tatsuro KUNITAKE

Synopsis:

Electron microscopic studies have been made of austenite partially transformed from prior martensitic
structure in the temperature range between Ag, and Ag,.

It has been found that each acicular austenite grain which has been formed from ferrite laths with same
orientation has same crystallographic orientation and the austenite has the Kurnjumov-SacHs orientation
relationship with the ferrite. The both lath boundary and cementite play an important role in the forma—
tion of acicular austenite grains, with same orientation. When austenite is formed adjacent to precipitat-
ed cementite on the boundary, the austenite must have PrtscH orientation relationship with cementite and
the KurpjumMov—SAcHS orientation relationship with ferrite. Consequently, the variant of formation of
austenite is limited to only one, so that acicular austenite grains are identically oriented with each other.
When the specimen is heated over Ac, after acicular austenite structure has sufficiently been developed,
coarse austenite grain structure is formed from the prior coarse y grain structure. It is observed that a
coarse austenite grain does not consist of a single crystal grain but consists of several divided regions, each
of which is corresponding to recovered ferrite regions which have been formed by the recovery of lath mar—
tensite during heating.

(Received Mar., 29, 1974)
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Table 1. Chemical composition of specimens (wt%).

Chemical composition
Steel -
C Si Mn P S Cu Ni Cr Mo N Sol Al
A 013 0-25 0-76 0-004 | 0-008 0-19 0-98 0-55 0-51 0-007 | 0-056
B 0-40 0-12 — 0:004 | 0-007 — 916 — — — —

100kg Air melts

Heat treatment Heat-treating diagram
© 1300°C x 10min
JOUSUU...<
a T°C x t min
wa wQ
1300°C x 10min
b
wa
Fig. 1. Heat treatment.
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Photo. 1. Microstructure of steel A.

&
{
AL S .
£l S T » R U
& 'F@@Oﬂf@?"e‘gi’oﬁ * g
VYRR IR PARNE L
o4, boundary &
e . . * “ A
"”g, oy oaal l‘r,, v
B T
oA e nrecipiatess ke 7 ¢
L oPrecipitates< like ¢
S e f r £ >y ”5; B )
"'d‘?s ’ : N ‘f Ld ,’;A,:',
Lo, o4 : w b
R sty “ . i r . e &7
S i P s
s‘ e . = A5 . ‘
N - T Lt
(»f’ * - sy
e et g e d "‘?
St SN
£ g0 a0 a
A IR hee b SN .

730°% x 1000 sec WQ 775° x 1000sec WQ 830°% x 1000secWQ ;
(a) ' (b) (¢ -

-100 p v

Phoro. 2, Microstructure of steel A after heat treatment a.
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Table 2. Microstructure of steel A.

Temperature (°C)

Microstructure

1 Precipitate-like austenite along a'lath boundaries

730 2 Cementite along «'lath boundaries

3 Recovered ferrite

775 1 Elongated austenite along a'lath

2 Grown up globular austenite. No boundary is observed in globular austenite.

1 Equiaxed austenite

830 2 No cementite is observed

3 Any traces of a' lath are not observed

Acy=720°C

Ac; =859°C

S b
750° x 1000secWQ
| g
100 p

Photo. 3. Recovered a.
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Photo. 4. 7 formation at prior 7
grain boundaries.
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“Photo. 5. y formation in a' lath
in steel A.

Photo. 6. (b) Diffraction pattern of (a),
indicating K-S orientation

relation.
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Photo. 7. (a) Microstructure of steel B after
625°C x 10sec
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Photo. 9. Microstructure of steel A after heat treatment b.
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Photo. 10.
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area in matrix
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ponding to re-
covered o on Ist
step heating

( see Photo.3 )

Microstructure of steel A after 1300°C X 30 min WQ

+750°C x40 min, —930°C x40 min WQ.
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Fig. 3. Orientation relationship among ferrite, cementite, austenite and

martensite habit planes.
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Fig. 4. Process of coares y grain formation.
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