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INVESTIGATION OF FATIGUE CRACK GROWTH THRESHOLD
AT ELEVATED TEMPERATURE OF 16 MNR STEEL
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Abstract In this study, fatigue crack growth threshold of 16MnR steel at 250°C and 300°C were tested and analyzed.

During the study, fatigue crack growth threshold at 250°C and 300°C were obtained and analysised the difference of fatigue crack

growth threshold. The results show that fatigue crack growth threshold at 300°C is higher than that at 250°C. The reasons of the

different threshold is oxidation-induced crack closure.
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Tab.1 Chemical composition of 16MnR ( wt% )

(ST N [EEiE S (ST [EEiE S [l STE S [EEiE S
Chemical composition Percentage Chemical composition Percentage Chemical composition Percentage
C 0. 165 Cr 0. 021 Co 0.003
Mn 1. 380 Mo 0. 005 Al 0. 040
Si 0.241 \ 0. 003 Zr 0. 001
S 0. 009 Cu 0.027 Bi 0. 001
0.012 Ti 0. 002 Zn 0.001
Ni 0.020 Sn 0. 002 Fe Balance
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specimen used in fatigue threshold tests
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Fig.2  Curves of fatigue crack growth rate da/dN versus

AK in threshold regime
3 gikbihe

RIGZE R LI, 16MnR X AT AL A 1R B BR8N ],
AEN B 9% 55 FEPE AN ARTR] . 300 °C e TR (E = T
250 CHFA T TASAE I HLE M (8 X 280y e s 3R T
250°C N AYLYT %, 1T UL 16MnR X FE 300 C
PO 57 R By R B & F 250 €., 74, 1E



362 FL M

i

53 2015 4%

<

&5

<

&5

10~° mm/cycle da/dN 10 > mm/cycle [X 3,
16MnR 4R7E 250 °C 1 300°C F ALY s FeAH 25 A8
R, Paris DX ZLLLY i AN 32 PRIE I ) 520

PRI 55 280 R T TARAE B R /INSZ 0 0 EE Ak
WLZH ZURI B 55 DR A s 70 s s ml L 4
FIE R MR, 280G T SRR B 5 | i iy A &, 98
PSR G, LSBT & AUids:
AL T HE B AR  (E A IO A o 2 AR, i
FAMED R P Al B R AT T R T 4 R R L
TR % 57 2L 80 T TR L% 3 A b R T 19 2 0 2
Bk BB I ) Sy T B AR DR T 28 e DX
AT o PRIHCARN g HE RSB 1 X5 e B8 P4 45 -
Al T EAZ A 32 A

SCHRAIF 9T R W, A A0 )2 58 8 I 3R 38 14 T ey T A2

(a) 1000250 C

KM 16MnR 4R 4R 56 35 FE 4391 R 250 °C 300 C
PORME i T AR P | TR By, S ]
b, MR RS TR LR A A ALY, EAR
DUBTE SLE0 bt B 30 %) 22 17 I J52 8 i 244 1) ik I
PRI, G TE R A = A A IR AR
SR ALY E AR RS G JEIR
LY, 16MnR F07E 300 °C i} HE 250 °C B 56 5 &
A SEARVER AR BRI A 2 Ak, Il 3
Ji, Al LIS RE IO 3] 300°C H 250°C BY9% 55 1t 1 48k
B W I T B 5 — 2 A A, 300 °C Y AR Ak
JRIEBER T 250 CHIE R, Afb)Z 0S80 & 7%
FEBRR , 0™ e R X, AT T AR AR . BT AUk
Yol RS A 2 16MnR X7E 300 °C B i T T4l (i
k250 C I 1A AR e 1) S AL

(b) 1000X300 C

3 250°CF1300°C T Al A 4R
Fig.3 Fracture morphology under 250°C and 300 °C
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