BA-E3 .02 ¥ o lasis A 093 A=\ Hga pichs (2l 395 9 il iy dlxo

T TS PR R VAL Y

Ol ol g g SOl (qunigo

WWwWw.smeir.or;

d-! 10.22034/1]ME.2022.160941

Y

NisoTi40Hf10 YB ‘SLmb )‘Od.‘d.éb )LJT 6)'&4.‘93!’ oa‘? 9 ﬁ; ‘JSMM )L’J..é) vy

Sl (ol w555 7o ol axly (codol 05T o8zl (e golivn g oyl yos 008l Lokl
iau.ac.irmajid.belbasi@ N ADOATYYAN: sy oS ()l e5

ouuS

Al OleMb!

S 3ol Cwnd g Syl 6)lul 5 YU alial sles Jdas YU sled jo (aio sloo 1S (gl NITIHS Jloalisl> slasl)]
ST ol a8l JSie ol o ol caisboe yiaS NiTi SUgo slasld] 5l sl (g loaladl> olss adl ail o a>g5 550
Sllee oll oAl ol syt sleal, S| oS blse ) B6 Sembly K ei es ) sl
GRS 59051 g a5 (555 Sy 5 3Leglll D v usd 055 po NisoTiaoHf 1o 5LIT Jiegsy ol 5o wdlbise (SoilSagays
50 bdiges fuzman .l plxl o8 ol azjo VYo g Ve Qe Aee Glales jo ¢/ s’ 5,5 E5 L baiges 59, p a5
IV IP RT3 N1t ESpe PERWERTRLVE STV AP SUSPHRWTN S NS 1 IS P LG S P L PR S i+ B E SR IR PR
ool @l o el lotigas 53, 4 7 5 VP Jlacl slogtiyS s ogni] 5 sl b il o 5 sl 255 ol
53 5 0.5 5,55 ol sl LT 5,28 0S5 lpan 03t e o @ 9, s o slas o sl ol o pas
G S im0 2555 e 1o Jlac b s 2oy A (ol o L OV (i, tigmd 3 il 25,5 5T 0o
sbaly LSas a8l uldl AF 5 0/ 4 polie cpl 968 aoys Ve Jlael b aslol o g 8l al381 Y 9 O 4 Sbjk cos g
0008 b5k 55 Olies Sl 4 e oS wBbge (Sesliys suzme 55l £939 5l (S Ladiges JLiSlugy; 53 jo7me oo 5 SISy

Jo (g i
VE) e il o
VEY g YT syl s gl
VY LTV F ik

OB 3lgals

NiTiHF s alisl> slaji
£S5 0%

£S5 s

sk g s

bk e

Investigating Hot Deformation Behavior and Shape Memory Properties of

NisoTiyHf;y High Temperature Shape Memory Alloy

Majid Belbasi

Department of Civil and Earth resources, Central Tehran Branch, Islamic Azad University, Tehran, Iran
P.O.B. 1955847781, majid.belbasi@iau.ac.ir

Article Information Abstract

Original Research Paper

Received: 27 September 2022
First Decision: 15 October 2022
Accepted: 5 November 2022

Keywords:

NiTiHf shape memory alloys

Hot rolling

Hot tensile
Recovery strain
Recovery ratio

NiTiHf high temperature shape memory alloys are highly popular for high temperature industrial applications
due to their high transformation temperature, thermal stability and lower cost. However, they have weaker
shape memory properties than NiTi binary alloys. The solution to this problem is to increase the strength of
the alloy in order to prevent plastic deformation caused by slipping. Thermomechanical treatment is a method
to improve the recovery strain. In this research, the NisoTisHf}o shape memory alloy was cast by vacuum arc
melting and then the hot tensile test was performed on the samples with a strain rate of 0.01 s at 800, 900,
1000 and 1100 °C, also specimens were hot- rolled at 1000 °C with a reduction of thicknesses by 10, 15, 20
and 30%. To determine the amount of recovery strain and recovery ratio by bending test strains of 2.6 to 6
were applied to the samples. The results of the hot tensile test showed that the temperature of 1000 °C is
acceptable for hot rolling due to the suitable ductility of the alloy. The maximum recovery strain in the cast
sample was 5.7 with a recovery ratio of 88%. By applying 10% of hot rolling, the recovery strain and recovery
ratio increased to 5.8 and 92 respectively, while after 20% of rolling, these values increased to 5.9 and 94. The
formation of uniform and coaxial grains in the microstructure of the samples indicated the occurrence of
dynamic recrystallization, which led to an increase in the recovery strain.
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Fig. 1 Schematic of bending test for shape memory properties [21]
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Fig. 7 Microstructure of hot rolled samples ith reduction of cross

section a) 10%, b) 15%, ¢) 20% and d) 30%
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Fig. 9 X-ray diffraction pattern of Ni50Ti40Hf10 alloy in homogeneous
and hot rolled state with different thicknesses reduction
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