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Etch-Pattern of Transverse Cross-Section and Ridging Phenomenon

in 18Cr Stainless Steel Sheet

Synopsis:

Keijirou SUZUKI and Shozaburou ASAMI

The correspondence of the unduration of ridging after tensile test to that of microscopic etch—pattern due
to the segregation of Cr and C in 189, Cr cold rolled and annealed stainless steel sheet was observed. The

results are as follows.

(1) A laminated etch—pattern is observed at the center layer of transverse cross-section of hot rolled
band. This laminated etch—pattern becomes wavy and is observed in the full-thickness of cold rolled

and annealed sheet.

(2) The unduration of wavy etch-pattern nearly corresponds to that of ridging appeared after stretching

the specimen to its rolling direction by 209,.

(3) The height of unduration of ridging is proportional to that of wavy etch—pattern.
(4) These facts suggest that the wavy etch—pattern to be the origin of ridging phenomenon in this steel

sheet.
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Table 1. Chemical composition of steel used.
(Wt°/o)

Cc Si | Mn P S Ni Cr
0.07]0.40{0.50{0.026|0.007|0.10 |16.26

&

C section

Fig. 1. Cross-sections for microscopic observation.
C Section : The section transverse to rol-
ling direction (RD)
S Section : The sloped section transverse
to RD
L. Section ; The section parallel to RD
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Photo. 1. Etch-pattern in C section of hot rolled
and annealed band ; etched in (HNO,
4+-HF +H,0) solution at 80°C,
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Photo. 2.

Photo. 4. Etch-pattern in S section of cold rolled and annealed (repeated in twice) sheet,
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Photo. 5. Etch-pattern in the center layer of S section of cold rolled and annealed (repeated
I in twice) sheet,
S
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j"" Hight of wavy etch-pattern
; v . in ¢ section.(see Photo.6)
?V bottom surface )
> Fig. 2. Tllustration of two types of etch-pattern Fig. 3. Correlation between the height of undur-

| in C section.
(a) uniform unduration
(b) irregular unduration

ation of ridging and that of wavy etch-
pattern in C section before tensile test
of cold rolled and annealed sheet.

Photo. 6. Measurement of the undulation of wavy etch-pattern.
h : height of the wave w : length of the wave
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Photo. 7. Etch-pattern in C section of cold rolled and annealed sheet after the tensile test

with 2095,

(a) The stretched direction is parallel to the rolling direction
(b) The stretched direction is parallel to the rolling direction
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Photo. 8. Etch-pattern in C section of hot rolled
and heat treated band ; heat treatments
are (1) 1200°C for 11h and (2) 800°C
for 30min,

a : ferrite, (white phase)
ay : annealed martensite (austenite at
1200°C), (black phase)
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Photo. 9. Etch-pattern in C section of cold rolled
and annealed (repeated in twice) sheet
which is made of hot rolled and heat
treated band shown in Photo. 8
« : ferrite
a'y ¢ cold rolled and anncaled am
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Photo. 10. Etch-pattern in L section of cold
rolled and annealed (repeated in
twice) sheet which is made of hot
rolled and heat treated band shown
in Photo. 8
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3. & =

18Cr 25V VAR OY A, 794 bEA—RT

Photo. 11. Correspondence between ridging profile and etch-pattern in G section of cold rolled
and annealed (repeated in twice) sheet which is made of hot rolled and heat

treated band shown in Photo. 8.

(a) ridging profile (b) etch-pattern
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E‘:I Surface EI
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(a) (b)

Fig. 4. TIllustration of two stypes of correlation
between ridging profiles and etch-patterns
observed in the C section and the surface
of specimen.

(a) The case of well coincident
(b) The case of not coincident
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2 i;?gf?\% /é{\/\/\

top surface

) —— == R — —
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— _,/\ C sectiont e e ]
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— e e ——

Ed —
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z £ §
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L~ Profite | T
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Fig. 5. Ilustration of two types of correlation
between ridging profiles observed at the
top and the bottom surfaces of specimen
and etch-patterns in C section.

(a) The case of well coincident in the
profiles of ridging at both surfaces.

(b) The case of not coincident in the
profiles of ridging at two surfaces.
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