1398 Q@7 A3 =83 A9, Al27d A 8%, pp. 1398~1408, 2003

W7HER 3161 ZH A E 729 AR R AF7) I2 FAA)
Nz FHRPFAN ALY 4T

*
g8 7.0z =T
(2003 39 179 H,2003d 69 300 AAYR)

The Influence of Dynamic Strain Aging on Tensile and LCF Properties of Prior
Cold Worked 316L Stainless Steel

Seong-Gu Hong and Soon-Bok Lee

Key Words :  Dynamic Strain Aging(F % ¥ 3 A] &), 316L Stainless Steel(316L 2=E|2lg]l 2 7}), Low

Cycle Fatigue(* 5713 ), Cold Work(*d }7+38)
Abstract

Tensile and LCF(low cycle fatigue) tests were carried out in air at wide temperature range 20°C-750°C and
strain rates of 1x10™/s-1x10"%/s to ascertain the influence of strain rate on tensile and LCF properties of prior
cold worked 316L stainless steel, especially focused on the DSA(dynamic strain aging) regime. Dynamic
strain aging induced the change of tensile properties such as strength and ductility in the temperature region
250°C-600°C, and this temperature region well coincided with the negative strain rate sensitivity regime.
Cyclic stress response at all test conditions was characterized by the initial hardening during a few cycles,
followed by gradual softening until final failure. Temperature and strain rate dependence on cyclic softening
behavior appears to result from the change of the cyclic plastic deformation mechanism and DSA effect. The
DSA regimes between tensile and LCF loading conditions in terms of the negative strain rate sensitivity were
well consistent with each other. The drastic reduction in fatigue resistance at elevated temperature was
observed, and it was attributed to the effects of oxidation, creep and dynamic strain aging or interactions
among them. Especially, in the DSA regime, dynamic strain aging accelerated the reduction of fatigue
resistance by enhancing crack initiation and propagation.
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Fig. 4 SEM micrographs of tensile fractured specimens at £~1x10™ /s
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Fig. 6 The variation of LCF properties at half life with
temperature and strain rate at Ag=t 0.5%
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Fig. 7 The variation of softening ratio with temperature
and strain rate at Ag=* 0.5%
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Fig. 8 The reduction of fatigue resistance with
temperature and strain rate at Ag.=t 0.5%

d Ze, FRAH SEE e @INA
£9E 2aNUTE Ao BIHAGEY 54
MEAE ol WHE 57 BasA H9

negative strain rate stress response o 98 #L& Wy
£ 98 fEEHE 8o FrEkA HEE 449
Aol & S8R Fol HAsA Hx, ol s
dde Mol 7t&slso] Mg HAZFHL P
28 89 w2y WY E 27 dadd o
ek 400°C~550°C oA B2 =E Hz2AYe FA4
Zae atg, X Zn Qd FHAWYA A
dgoz Az A FBavt 7H&5EA7] gEol
o, 600°C o]4e] =X T[EAHE HREAGe
et gae FHEPANEY a7 w7
wjj ol o}

324 XF7| @2 me HAUE

AF7] FHRHgA HAse FE qAUES
AFslr] da&), FAAAE0A S o)gatd H=E
&g AMgHy dadg dEsiUdt 2E A E
Z7(400°C~650°C, 1x107s~1x107%s)oll A AlHel &
HozRE Fgo] A striation & zHE YU
71 A B = (transgranular crack propagation)& A1 2|
Wrz gdol AAS Yzten, oo 794
#} 2 (multiple crack initiation sites)7} 2 = %1 th(Fig.
9). SA508 7ol tigt AFDd] oJEd AF7) IR
A BHAYA AT dojuiAl HA §AAx B9
71o]  ©o)FAHSUt nFHER Wl EAF
(inhomogeneity)dt A A3, olg A I H3he W
% (localized deformation)& FELAYZF4L=2 2§38
A gl olg2 & FHMPAE FAAN e &
Auf o] thdo] AFaoM YojuiA ©r)

Aa8d (5)e] JstH 316L(N) AHAZYA %
9] 7§ 500°C~600°C ol 3x107%/s o}4
o vjud we AYE £EFE AHAFV] ¥Yo] o
oluAl =Hw Fda 4 © AHE g LY



Q771" 3161 2HQel 2 2o F ¢ AFy] Wz BAR G vl FHAYAEY JY 1407

(b) Higher magnification view of “A” in (a) (d) Higher magnification view of “A” in (c)

(e) Higher magnification view of “B” in (c)

Fig. 9 SEM micrographs of LCF failed specimens at Ag=+ 0.5%
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