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Abstract: Alloy 617 is one of the primary candidate materials to be used in a very high temperature reactor
(VHTR) system as an intermediate heat exchanger (IHX). To investigate the low cycle fatigue behavior of
Alloy 617 weldments at a high temperature of 850°C, fully reversed strain-controlled fatigue tests were
conducted with the total strain values ranging from 0.6~1.5%. The weldment specimens were machined using
the weld pads fabricated with a single V-grove configuration by gas tungsten arc welding (GTAW) process.
The fatigue life is reduced as the total strain range increases. For all testing conditions, the cyclic stress
response behavior of the Alloy 617 weldments exhibited the initial cyclic strain hardening phenomenon during
the initial small number of cycles. Furthermore, the overall fatigue cracking and the propagation or cracks
showed a transgranular failure mode.

1. A & ofydt FHAEL FAY ArtelE A= F A
2VLIFLR(VHTRE F49 4718 24A4  FE2 35S FEAut gty Alley 617
o2 AXEY] 98 A4HU(GenlV) AE F °of AFAE U= AAE e falde e
o YR g i W= =¥ o 3o oMol HirtelE I 9 FYZ-T2 Fo] o
02 g g UAy] 2§ Alley 6178 = % =4 ARSI Aasth
aertaRe] FHEuEV| FEHI TRAS ol#]gt WA HAHOoR WS A AE]
%] otk Y dxige] y]E W Fx Mol Alloy 617¢] tigk AAle]lE ¥= 9 FeZ- 38

7] i B2 ATE Fdske] ek 8]
o]59¢] A o Alloy 617 Ao
A5 Azolth. FuUle A$E= Alloy 61791
AAolF ¥ 2ol g Od?—‘: obF= wjekek 4

§ o] w2 U] AE *@*é%ﬂ—-“r 20161 % =7
&) 3](2016. 4. 28. - 29., F-7 ojsta) HE =Y.

* Corresponding Author, SJklm@pknu ac.kr,

© 2017 The Korean Society of Mechanical Engineers

=

rQL' rsL' =




194 F9% - A%

Qo| o ek AgH BN FREAE D
Aqow g4 oste] FRAn SHA o
3 Aol 2 M= B4l setat A4 Qe
olge] #url WeHolth oled AN A

B oodto] Abg" ABE Ally 6179 A& o
boskd BAAEA A ARl A LR Heat
Numberi= Haynes 617, R617 6 8837°1™, 1 x|
o] A7) 25mm(T) x 1200mm(W) x 3600mm(L)]

o 2 5o 3tskd AELS Table 1914 & &
AE AAH ASTM #4198 # w21 Y&
< 4 9ty agla YAz} 3dE 3%, EIH
dlo] AEu|7} ol WEA Wk oyl WA

Hoodte] Algd &4 sfaygasdols &
H(GTAW)o] AFEE AT 2 & AFEH 87}
A= KISWELAM A A %3 KW-T6175 AF&3)
Gtk &AM 14T 4dam SRE e,

|43 42 V-groove, 2= 80%, 10mm root gap

Table 1 Chemical composition in wt.% of the Alloy
617 plate used in this study

Element ASTM B168-08 This study
C 0.05-0.15 0.08
Ni 44.5 min 53.11
Fe 3.0 max 0.949
Si 1.0 max 0.084
Mn 1.0 max 0.029
Co 10.0-15.0 12.3
Cr 20.0-24.0 22.2
Ti 0.6 max 0.41
P 0.015 max 0.003
S 0.015 max <0.002
Mo 8.0-10.0 9.5
Al 0.8-1.5 1.06
B 0.006 max <0.002
Cu 0.5 max 0.0268
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Fig. 1 Illustration of specimen cutting from the
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Fig. 2 Shape and dimensions of cylindrical low
cycle fatigue testing specimen
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Fig. 3 Schematic diagram of strain history for
continuous low cycle fatigue
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Fig. 4 Specimen configuration and position of the
12.5mm extensometer
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Fig. 5 Illustration of LCF failure criterion
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Fig. 6 Comparison of fatigue life for Alloy 617
weldments and the base metal
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Fig. 7 Peak tensile and compressive stresses plotted
as a function of number of cycles
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Fig. 8 Stress-strain hysteresis loops of Alloy 617
weldment for the half-life cycle at each
total strain range
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Fig. 9 Photograph of failed specimen for 0.6% of
total strain range at 850C
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Fig. 10 Transgranular fracture path shown in specimen

tested at total strain range (a) 0.6% and (b)
1.5%
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