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A NEW METHOD FOR REVEALING AUSTENITE GRAIN
BOUNDARIES BY CORROSIVE GASES

Mayumi Someno and Masuo Kawakami

Synopsis:

In the present investigation, the authors developed a new method for revealing austenite
grain boundaries in steel. The method utilized a high-temperature corrosion by means of such
corrosive gases as hydrogen chloride or chlorine.

When a polished specimen was kept at high temperature in an inert atmosphere containing

a corrosive gas, its surface was more deeply etched at grain boundaries and revealed austenite

grains in a few minutes.
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This method was more simple than other methods.
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Photo. 1.

Effect of temperature on surface grain
size disclosed by gas etching. Sample SK7 X 150(1/2)
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Table 1. Chemical composition of samples of sbecial steels.

C Si Mn P , S Cr Ni , Mo Cu
] = '
SCr 22 0°19 0°24 064 | 0°017 : 0°0i2 { 1°02 + 0°07 — 0°19
' . il ] B
‘SCM 4 0°41 0°31 0°53 0019 0°005 | 111 i 009 | 0*22 ; 0°21 0°0014
SNC 22 0-18 0°33 0°52 0°015 | 0.008 | 0°82 i 3°31 — 016 )
Ni-Cr-Mo 0°54 0°18 0°70 0*012 ; 0°0tt | 1°00 . 2°09 | 0*30 | —
SNCM25 0°14 0°26 0°37 0015 i 0°010 | 0°73 | 4°02 | 0°23 0°17
§
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Photo. 2. Effect of treatmg t1me on surface corrosion by
hydrogen chlorlde at 925°C. Sample:
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Photo. 4. Decarburization and grain size of high
speed steel (SKH2) at 1200°C.
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Table 2. Melting and boiling points of metal

chlorides.
. i Melting point ; Boiling point
Metal chloride | ) ,; cC)

CuCl, [ 630° I decompose
-NiCl; ¢ 973°(Sublimates)
FeCl; . 677° 1023° (Sublimates)
CrCl; [ 1200°
TiCl, | —30° 136°4°
AlCL; " 190°(2°*5atm) | 177°8°(Sublimates)
SiCl, | —70° l 57°71°
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Fig. 3. Effect of temperature on weight
change of steels by high temperature
corrosion with hydrogen chloride.
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Photo. 5. Grain boundaries of steels revealed

by gas etching method at 925 °C.

RS At N kit V.5, fhDFiE & O
F—ATF A MERRBRET

BITIHE &2 DEEFHDHH, T

D5 LEEABRES, BRERIL

B L UVE ER{LEED &L

7. '

" Photo. 7 3 INSHOERY

o+ 5 553 . Photo. 7a 3=y SK

SCM 4

T sy 1 E 925°C LR HIMEL 705
EOBRTHB. (FEELE

— 36 —



7

Eﬁi&ﬁmz;éz‘—z—?%/f MRS R RO FER R 37

33

p S R 22 g PR A4
18-8 stainless steel x300(1/2) 19% Cr steel x300(1/2) .
Photo. 6. Surface structures of stainless
steels revealed by a gas etching method at 1000°C.
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(b) Sample: SNCM 25. Temp. 925°C  x150(1/2) .

Photo. 7. Austenite grain boundaries revealed by a gas

etching method and other methods.
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