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Effect of Nonmetallic Inclusions and Hydrogen on Fatigue Strength of High Strength Steels
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(Specimen RS)

Vickers hardness: Hv =779 kgf/mm? ,

Nominal stress at surface: o ' =1216 MPa,

Number of cycles to failure: Nf=3.95x 105,

Square root of projection area of inhomogeneity :
J area=112pm,

Distance from surface: h =332 m,

Nominal stress at inhomogeneity : ¢ ' =1129 MPa.
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JERESROD H DS E A R & s (X129).

(2) EFin CHk L 7=skBR R OBHER N & & - 7258
TEM O R % 4 R B CBIZ§ 5 L X301 /R &
2L /A Z 5847 (ODA : Optically Dark Area & i
£)4 BLEAET %, ODAIZAFM, SEMBI%CIdd@
OFEF7THEIE & FE UM OB LR ERE A B LT
WA,

(3) ODA S Jarea /39 A —ZEF A 2k 5 Tl & h
% RBEHEOIRFUEIZE T 5 &, WE OWEITHHE I IE
ERAM

(4) B 7 an OB 1E E WAL T & I o 22 S E W ~F ik
Jarea \ZFIHIZ ODASHEN K & < 752 5, (KT T
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S |
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2 500 | ]
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7 R
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o= : Not broken 1
|
T
0 o c i
10° 10° 107 108 s5xi0®

Number of cycles to failure N,

O : Specimen QT : Quenched and tempered

@ : Specimen VA1 : Annealed in a vacuum at 300°C for 1h after QT

W : Specimen VA2 : Annealed in a vacuum at 300°C for 2h after QT

4 : Specimen VQ : Heat treated in a vacuum and quenched and tempered

(The mark 3 indicates the specimen which
ran out and was tested at higher stress levels.)
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AN E D, HRFFIE T PIEDRIK & % > Tk . ODARIEEIEITTE

(5) KFEAREA D0 (0.01ppm) FERF D ODAF%1Z P2 79 7T ENFAREDIBIOMR L LT 22 &1k
KFEREHENZ W (0.7-09ppm) ik H O ODA Sk & VAU TH S Z EMHEME NS, LU, SfEvniks
DINE, (2 b7y T ENTKEDBRIFaIE T RO JFEIK & % 5 ODA

(6) kA VBRI (SIMS) % FIV T L 7= fE 5. DB E D XS B 5% LTS3 K205 2

FORRBOIERRRAEI ARA I L 5 o TE AL,

nTnd, SEM, AFM, VL —#—§ifligik &z Tz ThoOs
(7) ~ T VA M SRR DR S AR F 4 b E MBLOFH A B REIZ AN 72 ODADBER %175 &, WHilEIOFE
PEFTHHFIE U 2 B 5 A121X ODA R BIZ S sy, FIZK o TBIR IS8R5 5, X310 &5 1Z5ER % 16

|. 100 pim
(a) o = 883 MPa, (b) o = 682 MPa, (¢) o= 821 MPa, (d) o = 781 MPa, (¢) o= 621 MPa,
N, = 3.82X10%, N, = 5.40 2105, Ny= L11X 108, N, = 6.54 2 10%, N,= 1.84 4107,
J area= 328 um v area=48.7 uym Y area= 22.2 um J area=18.7 pm v area = 24,1 um

f

BL N ) B “\. : ok St TR s LR P & Rl s
I 100 um I 100 am I 100 gem I
(N o= 641 MPa, (g) o= 601 MPa, (h) = 580 MPa, (i) o= 561 MPa, (j) o= 560 MPa,
N,=344 #1107, Ne= 439~ 107, .\}=(1 15107, \)l = 111 £ 108, N,=2.17X10%,
J area= 204 ym J area= 1257 ym ¥ area= 260 um v area =292 um ¥ area=15.7 um

30 SCM435 M55k « FEARHE F I IER SO EDRE
N=10°~2x10%, BEETRNTNEN . BEGIENEWMELLO BB A28 (ODA) D HEN A&ELHZ4

ODA, sharp roughness anca

BT

ODA. shamp roughness anca

|_10pm

() Observation by tilting the specimen 30deg fromz toyaxis.  (b) Observation by tilting the specimen 30deg. from z to X axis.

o= S600MPa) Ne= LNXI0Y, Jareq =292(um) Varea® (Jarea + ODA) = 553 (um)
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