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Delayed Fracture under Repeating Stress in Various High
Strength Steels

Mitsuo KiDO, Keijiro NAKASA, and Hideo TAKEI

Synopsis:

The effect of superposition of small repeating stress on Gsec the endurance stress under which no
crack initiation occurs within 100h, and on the incubation time (time of crack initiation) has been
investigated using notched specimens of four kinds of steels (JIS : SKD61, SNCMS8, SUS420J2, and
18Ni maraging steel) quenched and tempered at various temperatures. The results obtained are as
follows:

(1) For all the steels examined, the endurance stress g Was not varied by the superposition of
repeating stress when the stress amplitude, ¢,, was 2.5 kg/mm?, when ¢, was larger than 5 kg/mm?,
however, o, decreased with increase of g,.

(2) The amount of decrease of g by the superposition of repeating stress seemed to be dependent
not only on the yield strength of the materials but also on the stability of protective film on the notch
surface against repeating stress and the intensity of metal-environment corrosion reaction after the
destruction of the protective film by repeating stress. 18Ni maraging steel and SUS420J2 stainless

steel with higher value of 4o, under static stress revealed the smaller decrease of Gsec under repeating
stress than SKD61 and SNCMS8 steels.

ZEFI T8, Lo d FIRAUEBIEMR S 307 0 5 F

1. &

EHUF B IIR X HT 5 EMERM I, Kk
KRR EOHBAEE L EATHSH CLBH R
ErRocTo trmbhTkh, FoERIL, BaT
XD TH LXK RFEFO MR B A - ik L itib
ZOERIT, WhYBKERETHD EIRTL B,
— R ENBEEIH SRV MET ORI 0ThH
D, BAEFHESHCENAHET ot 5 HERSIE
EREESHBEL LClBbhTuvs. L LEBEOM
EW T, MR NS AR ENESE LTV
L%, ZoXSEAOEREROBEEDL, B
EH &0 b T LARKBEEEHE RS 601%
WO, L LBEAEDEZAZD X 5 BB DU
TR EAETFDL R T IL, 202, i) ok
W, BIS T o WRUNEBNE T 00 TSI TER
BB T T DN & & O XQUFREMINL, 0, R EL

il

T5Z ERWE LK, AR CRE] & o0 X M NET)
ISR Iz & & DRI X WURAERMR L O FRA
BREEBR I OB ORED, MfER L OHME (Eas
DFEN) EDOTEDX 5Bl 2w TH1e.

2. R B K &

2-1 RNBIURABRH

FRH Lic N, Hifo Cr-Mo-V g (SKD 61),
Ni-Cr-Mo £ (SNCM 8),18Ni < /L=— S§fds L (0~
T VA NRAT VUAER (SUS 420 ) 2) TH D,
DAL A Table 1 it o h SuBWEE T
BRI L, BB Lk fTokob, Table
2 CRTRIECTRERBIE L. 7ods, &Ho#
BB OBMIPEE (F 15mm, JE& 4.5mm, B
PEEE 65 mm DFER D MBR A C X bR A) b FHIER
LTH%. 2E¥RINLLLEMINTIC X oC, Fig. 1

O 52 £ 10 AR ASBEAHBEAICCRE

WEfn 53 £6 B 26 B #fl (Received June 26, 1978)

O JRBT¥ K% (Hiroshima Institute of Technology, Miyake Itsukaichi-machi Saeki-gun

Hiroshima 738)

kKB R T#E T4 (Faculty of Engineering, Hiroshima Univer.sity)
ek KBRS T %% i (Faculty of Engineering, Hiroshima University)

-— 59 —



536 8 L M iy 65 4 (1979) 5 B
Table 1. Chemical composition of specimens (Wt %).

Mark C | Si |Mn| P S |NilCr|iMo|V |Co |Al |Ti | Fe

SKD6! 038l0930.28/0017|0009008!819|1.28/092] — | — | — |Bal.

SNCM8 038loz7iorslooiiloood .ailo82ioigl — | — | — | — |Bal.

18%Ni Marag. |001]005002/0004/000618.12| — 508 — [895/009]082|Bat.

sUsS420J2 lo.28os54073l00zilocoial 1.8l136] —| — | — | — | — |Bal

Table 2. Heat treatments and mechanical properties of the specimens.

Uitimate Tensile ;
Mark Heat Treatment O.2%Proaf$rress| Strength Elongation\Hardness
kg/mm? (MPa) |kg/mm? (MPa)| (%) HrC
1050°Cx30min,0Q.
200°CxIhr, W.c, | |69(1656) | 201(i970) | 8.7 | 56.0
o 166 (1627) | 198(1940) | 2.0 | 575
skper  [239%
600°C . 169(1656) |189(1852) | 6.1 |53.2
650°C 89(872) |110(1078) | 9.1 |49.0
880°Cx30min0Q | 46¢/372) | 150(1470) | 9.0 |52.5
400°Cx| hr, W.C.
SNCM8 ”
200°C 155(1519) |193(1891) | 8.3 |583
820°Cx 2hr, AC.
I8%NIMArog.s6000x 3hr ac| |96(1921) |206(2019) | 6.7 | 57.5
1050°C*30min,0Q.
SUS420U2 3000 x2 hr, AC| /28 (1254) |155(1519) 30 |550
0.5 water tank 12%
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s o \,/]
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Fig. 1. Shape and size of specimen.
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Relation between deflection and time
under static or superposed small repeating
stress.

Fig. 2.
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Fig. 3. Relation between nominal bending stress
and incubation time under static stress.
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Fig. 4. Effect of stress amplitude on the relation
between nominal bending stress and in-
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Fig. 5. Effect of stress amplitude on the relation
- between nominal bending stress and in-
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