808

BA@pyR (A B
65 % 632 ¥ (1999-4)

3 No. 98-0710

22(k L 7= SS 400 ODE 4% L ERhriis

IR R, T M %K BB Y

KEX B KM@ -5

Fatigue Properties and Dislocation Structures of Nitrided SS 400

Hideo KANESHIRO, Yoshimitu SHIMOJI, Chobin MAKABE,
Takashi MAKISHI and Kazumune KATAGIRI

Fatigue properties of the uitrided S8 40¢ are investigated on the hasis of the observation of
dislocation structures, surface lopography and fraclure surface by means of optical and electron
microscopy. Bath slip bands and dislocation structures during stress cycling are not formed in the
compound {ayer. The dislocation morphology of the diffusion layer is composed of the untangled and
uniformly distributed dislocations and the clusters of the dislacation dipoles at lower stress ampli-
tude, but welt defined cell structures at higher stress amplitude. It is alse found that the fatigue
cracks of the nitrided specimen are initiated without Lhe formation of slip bands and the separation
between the compound layer and the diffusion layer occurs during cyclic loading. On the basis of
these observations, a mechanism of fatigue fracture for the nitrided S8 400 is proposed.
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Table 1 Chemical compositions [wt.% |

C sl Mn P H
0.17 003 | oss | 0.014 | 0.013

Table 2 Mechanical properties

‘ Upperylela] Eweryleﬁr Tensile
point polnt strength H°?,°:)ﬂ°“
(MPa) (MPa) (MPa)
3194 3063 404.7 65.6
- 110
60 10 50
9 6
Y -
[
« <«

Fig. 1 Shape and dimensions of test specimen [mm]
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Fig.5 S-& curves of both annealed and nitrided

specimens

Fig.6 Surface topography of annealed specimen after

fatigue (0=2300 MPa, N=3%10%)

Fig.7 Surface topography of nitrided specimen after
fatigue (¢=620 MPa, N=3x 10"
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Fig.8 Dislocation arrangement at a depth of ~ 5pm
below the surface of the annealed specimen (o=
216 MPa, N=3x10%

Fig.9 Dislocation arrangement at a depth of ~ 5pm
below the surface of the annealed specimen (o=
300 MPa, N=3x10°

—118—



AL L A SS 400 ) #4797 5 4 & 4G L H1ER 811

BisE L1, BEE LSBTl Ty
Feh3, ISFIHMIE  EJo BTN S OBALINTIF L
SPEW L G RE (R BMFERLL,

Chopra 59 i, a8k 2>V T 3MBIOEV-3 &
VOMHBER LTV, £ ORM, TR ST 5
3 TOBELBURMENO T ADOKE SO ERZIT S
2, BRI BT RO U IR T b LIRSS
WIS HE T LERELTWD, —H, a OYRIE
HoOHEYT B 21T - 22 Klesnil 597 i & i, IR
OF b 2T R O ELRTIC R & 45 2 (IR S1 T OB
F1T L RAIZ 12 PSB O#IBMIGHR S h 548, BHE
MER T, {BIEH Tk band AlBRIC & Y B TI Tl &
VHBMCE S C LG L TS, HEHIRE 5,
LS DO RMHOSIRLERE T Tk, B4 7
NMBVRTR~ MY v 2 AO/ERE band IBIC% D,
1S9 4 2 LGIR TRV > k. £ 72, Gross
kreutz k= L duEes, @K LllliF 2R3 =y

Fig. 10 Dislocation arrangement at a depth of ~ 5pm
below the surface of the annealed specimen (¢
=370 MPa, N=2x%10%

Fig. 11 Dislocation arrangement at a depth of ~ 20 pm
below the surface of the annealed specimen (¢
=370 MPa, N=2x10%
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Fig. 12 Substructure of the compound layer
(6=370 MPa, N=2x10")

Fig. 13 Twins in the compound layer at low magni-
fication (6=370 MPa, N=2X10")
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Fig. 15 Dislocation érrangement at a depth of ~ 15 pm
- below the surface of the nitrided specimen (o=
370 MPa, N=2x10% ’
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Fig. 16 Dislocation arrangement at a depth of ~ 13 pm
below the surface of the nitrided specimen (o=
370 MPa, N=2x10")
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Fig. 17 Dislocation arrangement at a depth of ~ 6 un
below the surface of the nitrided specimen (o
620 MPa, N=2x10Y
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Fig. 18 Dislocation arrangement at a depth of ~ 10 ym
below the surface of the nitrided specimen (0=
620 MPa, N=2x10Y

Fig.19 Fatigue crack initiation of the nitrided
specimen (0=650 MPa, N=2.75%10%)

Fig. 20 Fatigue fracture surface of the nitrided
specimen (7=620 MPa)
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Fig. 21 Scanning electron micrograph of the cross sec-
tion of the nitrided specimen (=600 MPa, N=
107)
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Fig.22 Schematic illustration of the formation and the
expansion of the fracture surface in the nitrided
S8 400
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