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Cyclic Plasticity Verification Test -

Kazuteru Garatani®, Mitsugu Nakamura™, Junji Okada®,

Kazuyuki Tsukimori®, Koji lwata™

Abstract

The development of advanced constitutive models which can represent material
behaviors precisely are key ingredients for accurate inelastic analyses.  The aim of this
research is to prove the performance of the two surface cyclic plasticity model which has
been developed to represent detailed material behaviors of austenite stainless steel.  Cyclic
loading tests for slitted plate {(CPVT:Cyclic Plasticity Verification Test) were conducted and
“cyclic hardening behaviors at the strain concentrated port was observed.  The detailed
elastoplastic analyses by the two surface cyclic plasticity model were performed using
general purpose structural analysis program FINAS.

The following conclusions were obtained.

(1) The magnification of stress range and the reduction of strain range at strain
concentrated region of specimen was predicted from detailed elastoplastic analysis by the
two surface cyclic plasticity model.

(2) Strain concentration behaviors were analyzed by CPVT in plastic region.  But the strain
behaviors greater than 2% by range at which the typical cyclic hardening would reveal could
not be measured, because most of the strain gauge come to peel off.

(3) The experimental results coincided well with the analytical results small strain range
region where the experimental data were available but the cyclic plasticity effect would not
dominant.

+ Structural Engineering Section, Oarai engineering Center, PNC

+ Currenlly with Kowosaki Heavy Industries Co, Lid.
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Table 1.2-1 Chemical Composition and Mechanicél Properties of SUS 304, A4 Heat

Chemical composition (WT%)

Specifi- Tension test _

cation Hard-

C Si Mn P S Ni Cr Yield Tensile | Elon- ness

Specimen Strength Streﬂgth' gation HB
Material X1000 | <100 | X100 | <1000 | <1000 | >x100 | x10G kg/mm? kg/mm®* %
<JIS G-4304> (MIN.) 800 1800 21 53 40

SUS 304 (MAX.) a0 100 200 40 30 1050 2000 187

SUS 304 BM-1 50 58 100 28 7 910 1845 23 62 61 139

Reference (1)
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Table 1.3-1 Main Specification of BHAT

Axial Load Actuator

Max Displacement £ 50mn

Max Force +40toh
Feedback Mode | Displacement or Force
Max Loading Speed | 10mm/sec
Loading Form Sin Wave, Trapezoid

Closed Loop Control
Control Method by Servo Mechanism
with CPU
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Table 1.4-1 Strain Gauge Locations

<

X -
E' = X Y yA G
1 2.50 ] 14.87] 10.00 Y Hehinp sy — &
2 12.50 | 14,371 10.00 Y ”
3 21.75 ] 15.871 10,00 Y ”
4 29.25 | '18.40 ] 10.00 y ”
5 31. 2§ 8.75 | 10.00 y »”
5 38. 50 4.25 | 10.00 ¥ ”
1 2.50 1 25.00] 10.00 ¥ ”
8 -50.00 | 47.50 5. 00 ¥ ”
9-1 2.50 | 47.50} 10.00 X 2 iy — ¥
9-2 2.50{ 47.50} 10.00 Y ”
10-1 ] 27.12 ] 47.50 ] 10.00 X ”
10-2 | 27.12{ 47.50] 10.00 Y ”
11 50. 00 | 47.59 5.00 hi Bijlan¥ —
12-11{ 25.95 0.00 | 16.00 ¥ Bfilmn¥ —
12-2 | 27.05 0.00 | 10.00 ¥ #
12-3 | 28.95 0.00 | 10.00 Y ”
12-4 | 81.95 6.00 | 10.00 Y ”
12-5 1 38.495 0.00 | 10.00 Y #
13-1 ] 86.25 0.00 | 10.00 Y »
13-2 | 38.95| .00 10.00 Y ”
13-3 | 40.25 0.00 | 10.00 Y ”
13-4 | 42,25 0.60 [ 10.00 Y ”
13-5 | 44.25 0.00 [ 10.00 Y ”
24-1 | 46.45 0.00 | 10.00 ¥ ”
24-2 | 48,45 0.00 | 10.00 Y ”
14-1 0.00 5. 00 5.00 g ”
14-2 2.00 5. 00 5.00 8 ”
14-8 4. 00 5.00 5.00 [ ”
14-4 6. 00 5.00 5. 00 8 ”
14-5 8. 80 5.00 5.00 g ”
15-1 | 12.50 5. 00 5.00 8 ”
15-2 1 14.50 5. 00 5.00 8 ”
15-3 | 16. 50 5. 00 5.00 8 ”
15-4 {1 18.50 5. 00 5.00 8 ”
15-5 | 20.50 5. 00 5. 00 [ ”
16-1 ] 21.00 5. 00 2. 50 6 ”
16-2 | 22.50 2. 50 2. 80 8 ”
16-3 | 25.00 0.00 2. 50 8 #
16-4 | 22.50 | -2.50 2. 50 8 ”
16-5 1 21.00]| -5.00 2. 50 8 ”
17-1 | 21.00 5. 00 7.50 8 o
17-2 | 22.50 2. 50 7. 50 8 o
17-3 | 25.00 0.08 .50 @ "
17-4 | 22.50 | -2.50 7.50 8 o
19-5 1 21.00] -5.00 1. 50 8 ”
18-1 2.50 | 47.50 0.00 X 2 Biamnsy — ¥
18-2 2.50 ] 47.50 0.00 Y ”
19 28. 20 0. 00 0.00 Y Hghinn¥ — &
20 33. 20 0.00 0.900 ¥ ”
21 88. 20 0.00 0.90 Y ”
22 43. 20 0.00[ . 0,00 Y »
23 48. 20 0.00 0. 00 ¥ #

Bifinny — & :£FC-1-, 2 #2mn¥ — ¥ :XFC-2~D16 (EFEEH)
5#inn¥y — ¥ FXV-1-1T (EHRRINWMEER)
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