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Nano Hardness of Acicular Ferrite Microstructure
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Abstract: Dynamic continuous stiffness measurement (CSM) nanoindentation method was ap-
plied to measure nano hardness of acicular ferrite in low carbon microalloying steels (Mn-Mo-
Nb-B). The nano hardness-displacement curves of acicular ferrite were analyzed,and the matrix
hardness was calculated. The results show that the matrix nano hardness of acicular ferrite mi-
crostructure is 2. 14GPa.and the fluctuation is about 29. 37%. Compared with the original re-
sults gained by dynamic CSM, the fluctuation obtained from the nano hardness-displacement
curves of acicular ferrite significantly reduced.

Key words: matrix nano hardness,acicular ferrite,continuous stiffness measurement,nanoinden-

tation technique
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Fig. 2 Nano indentation location in the sample
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Table 1 The original results of dynamic CSM nano indentation

test
Micro- Test Average Unloading Fluctuation
structure point hardness hanrdness %)
value value
(GPa) (GPa)
MF & BF 1 4.52 5.55 8.47~10. 26
2 4.92 6.15
AF 3 2.41 3.13 41.70~53.02
4 1.40 2.05
2 (
) .
.
3
.
s , 3
4 72.23% 52.74%.,
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Table 2 The matrix hardness result with the nano hardness-

displacement curves

Micro- Test point Matrix Average Fluctua-
structure hardness value tion( %)
value (GPa)
(GPa)
MF & BF 1 1.28 4.23 2. 60
2 4. 17
MF R1 3.62 \ \
AF 3 2.46 2. 14 29. 37
4 1.83
AF R2 2.59 \ \
2.2 -
« 3
“ ”
, 3b o 4 )
b
, R1
“ ”
b
1 2 ., 0.1~
0. 3#1”[1, 150nm .
b o
3
s 3.5~4. 0GPa,
o b
b o
220nm
o b ’
o b
R1 o Ohmura
[3.5
b
» R1
’
o b
b
o b
o ’

b

JEAE 2013F 11 A %2055 48

(a)

#K B8 fENano hardness(GPa)

0 —
0 50 100 150 200 250 300 350 400 450
FENHE AR R Y LR

Displacement into sample surface(nm)

7
(b) i

= 64 B #‘
o,
g Vil
2 3 C
=
g 44 N—U
P f
=}
S 34
< A
4
2 24
&
< 1]
=
A

0 50 100 150 200 250 300 350 400 450
FE A HE AR R AL RS

Displacement into sample surface(nm)

3 1(a)  2(b
Fig. 3 Curve in test point 1(a) and 2(b) of the sample
A. ;B

;C o

A:Plateau for M or BF matrix;B:Jump by inter-lath car-
bides or other phases; C: Matrix inter-lath carbides or other
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