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Deformation Behavior in Compression in an FCC/BCC Laminated

Fe-Cr-Ni Alloy

Synopsis :

Yo TomMoTA and Takashi KURODA

The FCC and BCC Fe-Cr-Ni alloys sheets were laminated alternatively, then heated up to 1273 K and

bonded under the applied stress of 28 MPa.

The thickness of each layer was approximately 600 um. The

cubic compression test specimens were cut from the laminated composite material, where three directions,
i.e., the compression axis of 0°, 45° and 90° against the normal direction of each component layer were

adopted(hereafter they are called 0°, 45° or 90° specimen).

to enlarge the strength of high Cr BCC layers.

Some specimens were aged at 753 K for 360 ks

The bonded interface seemed to be so strong that no

decohesion was observed by the compression test down to the strain of 30%.

The 90° specimen has shown the largest flow stress and the 0° one slightly smaller.
deforms in a distinguished anisotropic manner and has shown the lowest flow stress.

The 45° specimen
This trend is empha-

sized when the strength of the BCC layer is enlarged. These results are discussed from the standing
points of inhomogeneous deformation, the thickness of the layer, and the size of test specimen.
Key words : laminated composite ; stainless steel ; deformation ; anisotropy.
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Fig. 1. Fe-Cr-Ni phase diagrams and alloys used
in this investigation.

Table 1. Chemical compositions of BCC and FCC
Fe-Cr-Ni alloys (wt%).

C St Mn P S Ni Cr Fe

1:BCC| 0.009 0.02
2:FCC| 0.003 0.03

0.005 0.002 0.016 3.64 34.41 Bal
0.005 0.002 0.007 17.03 20.97 Bal

(a) 0° Z (b) 90° z (c) 45°

YU ASR) BMM L FCC (y 27~ L A8) HAHM b
7.
FEMABRIIRD K ) R AHETERKL 2. FEHHIC
Lo T ETFTEA®FATIC L8, SRS 7HEICX
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FEREHRORBH O TNy e RAREROMKT &, KE
SEMMEE B L OEARIE T M (SEM) 2 AV THE
L7:. SEM 882k, BE#E/EMEO EMX-SM B X
U* Hitachi X-650 %[ L 7-.
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Fig. 2. Three kinds of compression
specimens. '
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&, Y#hom (Fig 2 28) (CEEMICER L TB DK
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REBOZENBND LS THY, EREIEMHEO T4

Photo. 1. Aspect of bonded interface observed by
SEM and Ni and Cr concentrations near the inter-
face.
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FTEoll RniaEnis 7.
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Mt O REBRFRm O SEM B8 TH 5. 0 HOLER
X, BHICEZ DL EBTRANELL (eh—EETF
NVAZIEVY), BREED{KV FCC B AMERM ML+
HEFHRENSD, L2l :@FWOEHEHEOT
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ZOFEPHICHNT (a) ® (b) T LI ICEKEA
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DM RES S 2% DBOWE (F.LE) £ TRAT
WAHEHIICALN, REICXAWEOHELSD % DLV
B Do TWBI LRI dbhs, 72, (c) &
(d) »oBAREEEPKE LMEFLTWE T L

Photo. 2. Aspects of deformed 0° specimens (compression strain is about 30%) : non-aged ((a),
(¢)) and aged ones ({b), (d)) where (a) and (b) are optical micrographs of the cross sections of
(c) and (d), respectively, while (¢) and (d) are SEM micrographs of specimens’ surfaces (see Fig.

2).
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Photo. 3. Aspects of 30% deformed 90° specimens : non-aged ((a) and (c)) and aged ones ((b)

and (d)). See Photo. 2 for the detailed explanation.
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Photo. 4. Aspects of 30% deformed 45° specimens observed on the plane B of Fig. 2(¢) : non:
aged one ((a) and (c)) and aged one ((b) and (d)). For the detailed explanation, see Photo. 2.

Photo. 5. Aspect of the deformed non-aged 45°
specimen observed on the plane A (see Fig. 2) (a)
and cracks found in the BCC layer in aged 45°
specimen (b).
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Fig. 3. True stress-strain curves of non-aged
specimens.
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Fig. 4. True stress-strain curves of aged
specimens. The dashed curves show the flow
curves of non-aged specimens in Fig. 3.
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Table 2. Relationship between inhomogeneous de-
formation and flow stresses.
0.2% proof stress| 5% flow stress
Specimen AN
(MPa) Ratio | (MPa) Ratio
0 0.21 445 .4 0.87 633.3 0.96
90 0.0 513.3 1.0 662.4 1.0
Non-aged
45A 0.18 350.3 0.68 591.0 0.89
45B 0.33
0 0.25 519.4 0.98 816.8 0.98
90 0.0 531.5 1.0 891.9 1.0
Aged
45A 0.29 398.8 0.75 666.7 0.75
45B 0.79

A : The parameter to show the inhomogeneous deformation defined as
the surface roughness divided by the thickness of FCC layer in 30%
deformed specimens.

BELEREPBIICEES TR W, 227, BHHo
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BERLTCV20T, BER S HHELTIIR2L L, XY
MBI R OZE S HAT 2 L fHICERTE 2V
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THhb ASHMTOETHIRKEVOIFHROEHIZK S
bOTHD., I THREFFHNIC 7280 HES
DRI IO WTEELH Fig. 5 LAKETay + %
RAATKER (XEKS O Fig. 9 * W TEHE O IHEE L
7L 2% Fig. 5 D&HEHNICASL LI TH5) TizRid
D 45° MWL) THY, REREDINEI LW
L3 CAaIFen. 7L, MEBROMICIE, REE
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1.2
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0’/ Qoo

0.6 —
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Fig. 5. Summary of normalized compression flow
stress where the flow stresses of 0° and 45° speci-
mens are divided by that of 90° one. The hatched
area shows the results obtained by Goto et al®.
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bbb, BEHICBIABEOREER, OBOESLHE
Kt hH, HHVEQRBA 2 AKELTHENE B L
FHaNDL. QLQOMHEBBRRBEN L ZHHLHPT
B, HRIC 45° MOTREE 90° R 0° M2 nIcED
J BRI, TRORREMSM L L I 7 u B OR

]

PEHROBE L 2> THRA I TBYEL TALEND
HEBEbhb.

FERE M DVERAC B 72 o THIBY Wz 72wz, IR
ST ER, BEFRBFICGRECOE#H LI, T4
REEEO—IIZWH I L TP - KRk FE R FER A,
EERT, BHE, BIURLHEH-OFBICBILBELE
F5. MHKEREHTEMARNOBRBEREE, S
RHXOFERIH L CEHELZHPS 2wl et
FEEL, BFOBYELIT.
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