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ABSTRACT

In this research, the effect of severe plastic deformation by high pressure torsion process on the microstructure, mechani-
cal properties and pseudoelastic behavior of the Fe-10Ni-7Mn (wt.%) alloy after annealing at intercritical temperatures was
investigated. The results revealed that applying high pressure torsion process for 20 turns on the solution annealed specimen
and intercritical annealed samples at two different temperatures, 580 and 600°C for 2 hours, caused reasonable ductility with
significant increase in micro-hardness, ultimate tensile strength and reduced grain size to nanometer. Phase evaluation by
XRD and EBSD analysis showed that high pressure torsion process led to reverse transformation of martensite to austenite in
solution annealed specimen and austenite to martensite transformation in the intercritical annealed samples. Among studied
samples conducted in this research, the intercritical annealed sample at 600°C and subsequently deformed by high pressure
torsion, revealed the most significant mechanical properties. Moreover, in this sample due to the higher fraction of austenite,
fine grain size and high tensile strength,and easier reversible movement of the fcc/hcp interface, more amount of pseudoelas-
ticity was achieved in comparison to the others samples.

The d-spacing of the specimen without heat treatment, calculated byX-Ray Diffraction,had a little increase due to cluster-
ing. In addition, the surface morphology by optical microscope confirmed this behavior of Cu—Ni alloys in the different heat
treatment.
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3. Pseudoelasticity
4. Lath

1. Epsilon
2. Hexagonal close packed
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8. Severe cold rolling

9. Equal channel angular pressing (ECAP)

10. Repetitive corrugation and straightening by rolling (RCSR)
11. High pressure torsion (HPT)

12. Stacking Fault Energy (SFE)

http:metalleng.ir/

w3y 9 (Sl olgd Ub L) 2 VU WS ot iy (9 &1 MW Situ¥ly JSWD peS plors 51

Leails) o Syloe 51y woo oo Gralidl 1) LSe35
=Bty ( Sy ol @ 2hows Glp wlei o 6 2S5l
S et 9 S50 Jlosl o g3lT polis 09381 aile
¢ Lav]slas 5 18 bl o)ee Sagad Sdl
A URCUTI BN P BPI PYSTH (O ER.X SURE LN RN E
5 whp slaal LSas o Ssbbol pols ol Jals
Locoys,le )l comnl LSis qmoge slos iuljil
~oiin] 631 g0 dibie ;o sl 5 57 albuly el
Slbee 8 5l ploghs, 5o ane) (nl )0 Cal 28
Slping lime Jaugh ol Seadly SS9 (Il >

Div=yalaleas

(PR PARROW VD SPRVR N VL &L JURUNC o ppre

oaile Bl g (S p Cuitnl Jlws S Lsle asl 092
b ool ol ol 5 LS pplSe Ll ool Glsy

ool DYlash oglite Wl oo swile b coal
SBge amliye oo JSas cotiw] (in Olalllas
SLIT 0 OV-—£F°C Sled eogame p0 o -coiiw]
[olewl b @bl sbes ,o Fe-10Ni-7Mn (wt. %)
Soi Jolts (goaaite slapiilie b Wlgioe 388 (S5 5
ol aily 3ga5 b o 51w, 9 Jialex b aisls olisS
080 &y by 5l b (s (sloogs sl izl wo 0
& o Ll oS 5 i lop 5l ol 51 S0 o slas
Dol s g Jlooss [V Flsjls Jleel 2o~
b diwgn Giule)S oo )0 weSae J95 50 aS wisls ylid
e syl 5l OAC slos ;o Ledwa Jusl g Y+°Cls &5
9 IS polie S9i o pd DS I (AU (oS 5 (53585
ol 5 Ca3le slasls S i Jad g (90 50 e
e e g3 G5 ol S I 3 Sy ol
d.:)..lo)‘?"oc GLAQ o [PRVN:Y J.u]g C).) uLo.b L| Ao
Ored D9doe JFES (6358 5 (Shp g 0l g
Sy ae Oloy el ¥ s Oley a5 al ealy ol
sloasls ol oaile b cusitwl e o ytin 4 oliws
sl Sz Gl Ls g0y 40 sud sll cuiul
@ 63985 p3lSe l Coiin] JSas allbesl Jasl sles
S i Oldlac[VFlewl 0ADC S0 u3 )b
ool s &b 5l aVss ol o Siloj, a5 awn ol
a3 o 5308 555 5o L ol b apd Smdly IS s
&y ISy i g 5555 Loty il &
5,9 %5 Jleel a5 ols olas b dUT b [V Y]aes
4 Cojile ugSae (395,50 slp o3V 45 1o (59508 0

DolasS o el 1) o

5. Severe plastic deformation (SPD)
6. Displacive
7. Kurdjamov-Sachs
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13. round per minute (rpm)
14. X-ray diffraction (XRD) Pattern
15. Electron Backscatter Diffraction (EBSD)
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16. High angle grain boundary (HAGB)
17. Low angle grain boundary (LAGB)
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