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A STUDY ON THE METHOD FOR REVEALING THE
AUSTENITE GRAIN SIZE IN STEEL

Synopsis: . .

Chiaki Asada, Dr. Eng. and Ryo Kadowaks

In the present investigation, the authors developed the new method for revealing the

austenite grain boundaries in the steels.

The new method contained the special polishing and

‘the proper etching of the specimens which were hardened and tempered to the brittle sorbitic

structure. -

The results obtained in this investigation are summarized as follows:

(1) When the specimens are rapidly cooled and tempered in 550°C, the austenite grain
boundaries can be revealed with the etchant (Fe Cl;-HCI alcohol solution).

(2) The grain boundaries are revealed by the dark field illumination. in details rather

than by bright field illumination.
(3)

The actual austenite grain sizes are more easily estimated by the new method, and

the results coincide with the grain sizes obtained by the carburizing method under the same

austenitizing conditions.
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Table 1. Chemical composition of specimens.

Chemical composition
Steel + i Remarks
R c Si | Mn P S Cu-| Ni | Cr Mo
SH 95 0°21'| 0°34 | 0%81 | 0020 0004, 0°20 | 0.11 | 1°08 | 0°27 ggcggcR;?h Annealed
SCr 90 | 042|028 | 0%68 | 0°024 0°023 0735 | 0*12 | 112 gggch;?h“ Annealed
SAE 8647 | 048 |.0°33 | 089 | 0-015| 0-018] 0°22 | 051 | 0*49 | 0°20 gig%cR;fh Annealed
Si-Mn-Cr . . . . . . . . 16 X 40 Flat bar
o | 0%38 | 0790 | 099 | 0-015| 0016 0.24 013 | 013 o AR d
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Fig. 3. Comparison of the surface hardness

between mechanical pohshmg and. electro-
polishing.

(Leitz micro-Vickers hardness tester. P=50g)
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Specimens slowly cooled from 550°C.- (X 100)
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‘ ' (SAE 8647) : (Si-Mn-Cr steel)

\,p Photo. 3. Comparison between carburized grain size and actual grain size. (X100)
(A) Carburized grain size (925°C x6h carburized)

(B) Actual grain size (925°C x6h hardened and 550°C x2h slowly cooled)
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Table 2. Relation between carburized grain .

size and actual grain size.
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Table 3. Relation between fracture grain size and actual grain size.

SH 95 ‘ i SCr 90 SAE 8647 Si-Mn-Cr steel
Heat treatment Fracture |Actual = Fracture |Actual Fracture :Actual |Fracture Actual
. grain sizelgrain size'grain sizelgrain sizelgrain sizegrain size|grain sizelgrain size
As quenched - 7 71 7 66 (?) . 8 74 (?) 6 58 (?)
100°C O.T. 7 7°2 7 6°7 (?) 8 7°5 (?) 6 58 (?)
200°C O.T. 7 7°2 7 6°7 © . 78 7°3 6 .| 57
300°C O.T. 6°7 7°2 6°7 6°7 7 74 55 - 5°8.
400°C O.T. - 67! 7.2 6°7 6°7 7 “7°3 55 56
500°C O.T. - 67 72 6 6°8 ! 7 7°3 5°5 58 -
550°C O.T. 67 72 6 6°5 . 7 - 7°5 55 57
600°C  O.T.. 6°7 7°2 6 67 7 - 74 55 58
650°C O.T. 67 71 6 67 7_ 74 55 |57
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