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Tab.1 Nominal chemical composition of the superalloy

JLE Co Cr Mo w Ti Al C B Zr Ni

HhH wt)g 21.8 14.4 2.7 1.1 6.2 2.3 0.02 0.02 0.03 Bal.
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Fig. 1 Experimental device: (a) high temperature chamber; (b) image acquisition system; (c) sample



55 FEIMARRSE - B0 BOREAR G IR T J B A 2 R 5 & TP ) PLC R0 583

3 TLIGHER

P i i A e 8 Bl s 1] A 28 A il 2 AN 1B 2 BT s 36 P A o 0 R IR B SR R . R AR L AR R AR
Jit IR B 288 A7 BV AR 2k SON L X 7 F) N2 ) Bk 9 24 2 50MPa . AH &8 405 U5 1 B [ (E] B 29 Ky 65, PRI, 5238
BIBR SRR 0. 2Hz 245 BEAY 78R AR BOREAR SC 5 TH S R S ik 8] 18] B 5, B RE 4l 462 1)
— IR A I X 6 R AR 37748 Ak TR IR R R e ek 1 SR T

1200 A
1000 A
Z 800 - 1180
3
5 6004 1160
55
400 1 1140
200 4 2395 2400 2405
1000 2000 3000
Time (s)

B2 A
Fig.2 Force-time curve
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Fig.3 S0~ Sl14, strain distribution of 2350~2420s; CO~C2, turn of the PLC band inclination during 2650~2660s;
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Fig.4 (a) strain-position curves at middle line; (b) bandwidth and inclination angle
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Fig.5 (a) Microstructure of Ni-Co base superalloy; (b) microstructure of Al-Mg alloy
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Investigation on Portevin-Le Chatelier Effect in a Ni-Co
Based Superalloy Base on Digital Speckle Correlation

FU Shi-hua', GAO Yue', PAN Hua-ye', CHENG Teng', CUI Chuan-yong®, ZHANG Qing-chuan’
(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, University of Science and Technology of China, Hefei 230027,
China; 2. Superalloys Division, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: As a new material used in aero-engine turbine disk, Ni-Co based superalloy subjected to
tension action presents Portevin-Le Chatelier (PLC) effect within temperature range from 300 to
600°C. In this study, when a Ni-Co based superalloy was subjected to tension action at temperature
400°C, the strain localization phenomena associated with PLC effect, namely PLC band, was
investigated by using digital speckle correlation method. Experimental results show that the strain
within PLC band is larger than average strain an order of magnitude, but the strain outside PL.LC band
is close to zero. At the same time, the elastic shrinkage is observed outside PLC band, i. e. the area
with nagetive strain existes. PLLC bandwidth is about 4~4. 5mm, much larger than the minimum size
(thickness) of tested specimen, and the angle between PLC band and tension axis is about 60°. Both
PLC bandwidth and angle are constant in whole deformation process. Finally, by comparing with PLC
effect in Al based alloys, a notable divergence is found, i. e. in Al based alloys, PLC bandwidth is
close to the minimum size of specimen.

Keywords: Portevin-Le Chatelier (PLC) effect; dynamic strain aging; superalloy; digital speckle

correlation; PLC band



