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Fig.1 Microstructures of NFG600W and SM490A.
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Table I Chemical compositions (wt. %)

C Si Mn P S
NFG600W | 0.17 | 0.36 | 1.30 | 0.011 | 0.007
SM490A | 0.16 | 0.25 | 1.60 | 0.018 | 0.005
Table [I Mechanical properties.
o o
Y B € HV
(MPa) (MPa) (%)
NFG600W/R | 422 555 26 183
NFG600W/T | 406 550 28 193
SM490A 341 500 29 166
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Fig.2 Schematic illustration of grinding.

Tablelll Grinding conditions.

Grinding wheel 180 X 13UW60KV58
Grinding width 13 mm/pass

Wheel revolution speed | 3460 rpm

Table speed 170 mm/sec

Depth of cut 0 (spark-out)
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TableIV  Conditions of X-ray diffraction

7. SMA490A # D =#il S NENTRE A2 ()T, R

Characteristic X-ray
Diffraction plane
Filter

Tube voltage

Tube current

X-ray irradiated area
X-ray fixed time

Cr-K «
Fe 221

V foil

30 kv

10 mA

6 X 4mm’
3 sec

-2759
%5 = 155
9.6

-295.2

Peak determination
Scanning method

Half value breadth method
Side inclination method

0, =1 215 -
8.7

15.5

-290.7

—0.7

21.5
316.5
-0.1

12 LT NFG600W #4 DR &2 (6T .

9.6
-0.7
-17.4

MPa (5)

8.7
-0.1
-54.5

MPa (6)
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Fig.4 2 0 -sin’¢ diagrams obtained from uni-directional emery polished surface of SM490A.
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Fig.5 2 6 -sin’% diagrams obtained from uni-directional emery polished surface of NFG600W.
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Fig.7 2 6 -sin’¢ diagrams obtained from spark—out ground surface of NFG600W.
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RESIDUAL STRESS IN UNI-DIRECTIONALLY DEFORMED
SURFACE LAYER ON FINE GRAIN STEEL AT NEW HOT STRIP MILL
AND ROLLED STEEL FOR WELDED STRUCTURE

Masayuki SHOZU, Masahide GOTOH and Yukio HIROSE

ABSTRACT : In this study, focusing on the fine-grain steel at new hot strip mills and rolled steel for welded

structures, which is used as a base material in developing the former, the residual stress after unidirectional

deformation was measured by X-ray stress measurement. In particular, changes in the residual stress at the surface

layer, owing to grinding and polishing using emery paper, were examined based on a triaxial stress analysis. The
results reveal that no ¢ —split can be found in the direction perpendicular to the processing direction in the
specimens after grinding and polishing using emery paper, whereas a ¢ —split can be found in other directions,

indicating the presence of a unidirectionally deformed surface layer.

Key Words - Fine-grain steel, Uni-directionally deformed surface layer, Triaxial stress analysis, Resicual stress, X-ray stress

measurement, ¢ ~split




