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Abstract This article presents our achievement on low-field giant magnetocaloric effect (GMCE) around room temperature in a system of Fe-rich amorphous alloys Fe78-xCrxSi4Nb5B12Cu1 (x = 0-8). The structural examination indicated that the as-cast alloys were fully amorphous. Thermal transitions analysis performed on DSC apparatus showed that both crystallization temperature and crystallization activation energy of mentioned amorphous alloys increased with Cr content. Beside the structural stabilizing enhancement, Cr substitution also improved the anti-corrosion of studied alloys. There is a very sharp ferromagneticparamagnetic phase transition at Curie temperature, which is related to high homogeneity of the alloys. The Curie temperature, TC, linearly decreases with Cr content, from 450 K (for x = 0) to 297 K (for x = 8) due to ferromagnetic dilution. Temperature dependence of magnetic entropy change, |ΔSm|, was studied in magnetic field variations of 13.5 kOe, 10.0 kOe and 5.0 kOe. The results showed that the maximal values of |ΔSm| occurred near TC and reduced with Cr content. Namely, for x = 0, |ΔSm|max is 11.2 J/kg.K and this value slightly reduces to 8.16 J/kg.K for x = 8. Especially, GMCE, i.e. 4.1 J/kg.K for x = 8 at 295 K, was obtained in quite low field change of 5.0 kOe. This result is very promising for magnetic refrigerant application comparing with recent typical magnetocaloric materials. © 2006 Elsevier B.V. All rights reserved B
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Recently, a great deal of effort has been devoted to finding an ideal material that can be used in magnetic refrigeration at room temperature. The interest on research of magnetocaloric cooling system has risen considerably due to its potential impact on environmental concerns and energy saving. Some materials with giant magnetocaloric effect (GMCE) have been discovered recently, i.e. Gd2Ge2Si2 [1], MnFeP1-xAsx [2], Mn1-xAs1-xSbx [3] and many manganites [4], are excellent candidates for improving the magnetic refrigeration technique. In previous studies [5-7] we presented the discovery of colossal magnetocaloric effect in a series of amorphous alloys based on Finemet with * Corresponding author. Tel.: +84-4-5582216; fax: +84-4-8589496. E-mail address: [email protected] (Nguyen Chau)



maximal |ΔSm| up to 13.9 J/kg.K (in ΔH = 13.5 kOe) at several hundreds K. This article reports a new result about giant magnetocaloric effect at room temperature region in Fe-rich amorphous alloys Fe78-xCrxSi4Nb5B12Cu1. Amorphous alloys Fe78-xCrxSi4Nb5B12Cu1 have been obtained by rapid quenching technique using an Edmund Buehler melt spinning system. Crystallographic characteristics were examined by Bruker D5005 X-ray diffractometer. Thermal and magnetic transitions as well as magnetic properties were studied using DSC SDT 2960 TA Instruments and VSM DMS 880. B
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As heating the sample from room temperature to the temperature below onset crystallization point, the structure is not changed. The sample is begun to crystallize when heating through the onset crystallization point (see inset in Fig. 2). Therefore, the material is very well for working around TC of amorphous phase, at which the maximum value of magnetic entropy change is occurred.



Fig. 1. X-ray diffraction patterns of Fe78-xCrxSi4Nb5Cu1 as-cast alloys (x = 0, 1, 3, 7 and 8).



X-ray diffraction patterns (see Fig. 1) show the existence of amorphous state in as-cast alloys, which is identified by a broad peak at 2θ = 45°. The structural transformation is examined by means of thermal transition analysis. Figure 2 shows the DSC curves for the as-cast samples measured with heating rate of 20 K/min in flowing Ar gas. Obviously, the curves exhibit clearly exothermal peak, which is related to transformation from amorphous state to crystalline state due to heating process, namely the crystallization of bcc-Fe(Si) phase [6].



Fig. 2. DSC results of amorphous alloys performed with heating rate of 20 K/min.



Fig. 3. Thermomagnetic curves of studied samples measured in low field 20 Oe.



Figure 3 shows the temperature dependence of magnetization of amorphous alloys with x = 0, 3, 7 and 8 measured in low magnetic field of 20 Oe. Fortunately, with increasing of Cr content, the value of TC linearly decreases, from 450 K for x = 0 to 297



Fig. 4. Magnetic entropy change, |∆Sm|, as a function of temperature of studied samples measured in ΔH = 13.5 kOe.
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Table 1. Maximal magnetic entropy change, |∆Sm|max, of studied samples in different magnetic field variations, ∆H. x



0



1



2



4



5



6



7



8



∆H = 5 kOe



6.13



5.88



5.0



4.72



4.67



4.08



4.05



4.1



4.03



∆H = 10 kOe



8.98



7.45



7.17



7.0



6.89



6.60



6.63



6.8



6.75



∆H = 13.5 kOe



11.2



8.89



8.63



8.46



8.32



8,16



8,14



8,20



8.16



K for x = 8 (see inset (a) in Fig. 3). On the other hand, a narrow thermal hysteresis of about 3 K was observed between the heating and cooling processes for the sample x = 8 (see inset (b) in Fig. 3). It could be defined ∆T = Tcrys – TC as stable temperature range, here Tcrys and TC are crystallization and Curie temperatures, respectively. The experiments indicated that ∆T increases with increasing of Cr content. Obviously, beside the oxidation resistance, Cr substitution improves the thermal stability of the amorphous alloys. This feature is very important because amorphous structure is unstable one. To determine the magnetic entropy change, |ΔSm|, a series of isothermal magnetization curves were measured around TC as showed in inset of Fig. 4. From these curves the temperature dependence of |ΔSm| was calculated using Maxwell relation [8] and the results are displayed in Fig. 4. It is clearly seen that the GMCE is obtained for all studied sample. The |ΔSm|max of the sample x = 8 is 8.16 J/kg.K at 297 K in moderately low magnetic field change of 13.5 kOe, that is about two times larger than that of pure Gd (4.2 J/kg.K in ΔH = 15 kOe) [9]. Especially, for sample x = 0, very high value of |∆Sm|max up to 11.2 J/kg.K is obtained at temperature of 450 K. This system is more advanced than our previous systems [5,6] and Fe73.5Fe73.5-xCrxSi13.5B9Nb3Cu1 Cr Si B Nb Au [7] because of lower Curie x 13.5 9 3 1 x temperature (down to room temperature) and higher magnetic entropy change, especially at low field change (see Tab. 1). It could be explained the achievement of GMCE in our material as following: (i) A high homogeneity was created in fabrication process, leading to sharp change of magnetization at Curie temperature (see Fig. 3); (ii) Because of high Fe content, the materials have a very high magnetization (see inset in Fig. 4); (iii) Materials are easily magnetized to saturation because they are in amorphous state. B
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Beside very large magnetic entropy change in low field, because of metallic nature, heat capacity of the alloys studied is low (in contradiction to that of perovskites). Hence, our materials could be considered as one of the best candidates for magnetic refrigeration working at room and higher temperature region. Giant magnetocaloric effect has been observed in a series of Fe-rich amorphous alloys Fe78xCrxSi4Nb5B12Cu1 (x = 0 - 8) in a large temperature region (297-450 K). The stability as well as oxidation resistance of the alloys was improved by using Cr substituted for Fe. Beside that, working temperature (~ TC) could be controlled from high (450 K) to room temperature depending on Cr content. The mentioned advantages of studied alloys indicated that our materials are very satisfactory for magnetic refrigeration working at room or higher temperature region. B



This work is financial supported by Vietnam Fundamental Research Program for Natural Sciences.



References [1] V. K. Pecharsky and K. A. Gschneidner Jr., Phys. Rev. Lett. 78 (1997) 4494. [2] T. E. Bruck, K. H. J. Buschow and F. R. de Boer, Nature 415 (2002) 150. [3] H. Wada and Y. Tanabe, Appl. Phys. Lett. 87 (2001) 3454. [4] H. Terashita, J. J. Garbe and J. J. Neumeier, Phys. Rev. Lett. 70 (2004) 094403. [5] N. Chau, N. D. The, C. X. Huu, Proc. 2nd Int. Work. on Nanophysics and Nanotechnology (IWONN’04), Hanoi, Vietnam, Oct. 22-23, 2004, p. 51. [6] N. Chau, P. Q. Thanh, N. Q. Hoa, N. D. The, J. Magn. Magn. Mater., 2006 (in press). [7] N. Chau, S. C. Yu, C. X. Huu, N. Q. Hoa, N. D. The, N. D. Tho, Mater. Sci. Eng. A. 2006 (in press). [8] V. K. Pecharsky, K. A. Gschneidner Jr. J. Magn. Magn. Mater. 200 (1999) 44. [9] S. Y. Dankov, A. M. Tishin, V. K. Pecharsky and K. A. Gschneidner Jr., Phys. Rev. B 57 (1998) 3478.



























[image: Tuning of the magnetocaloric effect in La0.67Ca0 ...]
Tuning of the magnetocaloric effect in La0.67Ca0 ...












[image: High field sensitivity at room temperature in pn junction ...]
High field sensitivity at room temperature in pn junction ...












[image: High field sensitivity at room temperature in pn junction ...]
High field sensitivity at room temperature in pn junction ...












[image: Observation of time-invariant coherence in a room temperature ...]
Observation of time-invariant coherence in a room temperature ...












[image: Observation of time-invariant coherence in a room temperature ...]
Observation of time-invariant coherence in a room temperature ...












[image: Room-Temperature Hydrogen Sensitivity of a MIS-Structure Based on ...]
Room-Temperature Hydrogen Sensitivity of a MIS-Structure Based on ...












[image: Room-Temperature Hydrogen Sensitivity of a MIS ...]
Room-Temperature Hydrogen Sensitivity of a MIS ...












[image: Room Temperature Hydrogen Gas Sensing Using SAW ...]
Room Temperature Hydrogen Gas Sensing Using SAW ...












[image: Room Temperature Hydrogen Gas Sensing Using SAW ...]
Room Temperature Hydrogen Gas Sensing Using SAW ...












[image: Aqueous-Phase Room-Temperature Synthesis of Gold ...]
Aqueous-Phase Room-Temperature Synthesis of Gold ...












[image: Study and Investigate Effect of Input Parameters on Temperature and ...]
Study and Investigate Effect of Input Parameters on Temperature and ...












[image: Substrate effect temperature on Cu2ZnSnS4 thin films ...]
Substrate effect temperature on Cu2ZnSnS4 thin films ...












[image: Temperature dependence of the training effect in ...]
Temperature dependence of the training effect in ...












[image: 04 Effect of torrefaction temperature on properties of Patula pine.pdf ...]
04 Effect of torrefaction temperature on properties of Patula pine.pdf ...












[image: Effect of substrate temperature on the optical properties.pdf  ...]
Effect of substrate temperature on the optical properties.pdf ...












[image: High-temperature high-pressure calorimeter for ... - Research at Google]
High-temperature high-pressure calorimeter for ... - Research at Google












[image: Orbital moment at the Curie temperature in ErCo2]
Orbital moment at the Curie temperature in ErCo2












[image: Western Region Culinary Students Compete for Regional Award at ...]
Western Region Culinary Students Compete for Regional Award at ...












[image: Northeast Region Culinary Students Compete for Regional Award at ...]
Northeast Region Culinary Students Compete for Regional Award at ...












[image: Southeast Region Culinary Students Compete for Regional Award at ...]
Southeast Region Culinary Students Compete for Regional Award at ...












[image: Western Region Culinary Students Compete for Regional Award at ...]
Western Region Culinary Students Compete for Regional Award at ...












[image: Southeast Region Culinary Students Compete for Regional Award at ...]
Southeast Region Culinary Students Compete for Regional Award at ...












[image: Northeast Region Culinary Students Compete for Regional Award at ...]
Northeast Region Culinary Students Compete for Regional Award at ...












[image: A Room with a View: Understanding Users ... - Research at Google]
A Room with a View: Understanding Users ... - Research at Google















Giant magnetocaloric effect at room temperature region ...






Giant magnetocaloric effect at room temperature region and low- field change in ... Recently, a great deal of effort has been devoted to finding an ideal material ... 






 Download PDF 



















 343KB Sizes
 4 Downloads
 232 Views








 Report























Recommend Documents







[image: alt]





Tuning of the magnetocaloric effect in La0.67Ca0 ... 

2002 American Institute of Physics. ... paramagnetic phase transition is of first order for La, Ca,11 ... La(NO3)36H2O, Mn(NO3)26H2O, and Ca(NO3)24H2O of.














[image: alt]





High field sensitivity at room temperature in pn junction ... 

Received 13 December 2007; accepted 9 January 2008; published online 30 January 2008 ... 122 direction from 002 direction of specimen crystal plane.














[image: alt]





High field sensitivity at room temperature in pn junction ... 

Rawat of UGC-DAE CSR, Indore are thankfully acknowl- edged. J.H.M. is thankful to DST, India for the fast track young scientist project No. SR/FTP/PS-15/2007.














[image: alt]





Observation of time-invariant coherence in a room temperature ... 

Oct 14, 2016 - placeable resource for quantum-enhanced technologies. However, decoherence effects .... theory [3, 26, 27, 37], the degree of quantum coherence in the state Ï� of a quantum ..... and E. R. de Azevedo, NMR Quantum Information Processing














[image: alt]





Observation of time-invariant coherence in a room temperature ... 

Oct 14, 2016 - ena and thermodynamics) or by a task for which coherence is required ... Ï� t free induction decay. 1. 2J. Cl. Cl. 13C. 1H. Cl. A t. B. C. E. F. = 0.














[image: alt]





Room-Temperature Hydrogen Sensitivity of a MIS-Structure Based on ... 

of a MIS-Structure Based on the Pt/LaF3 Interface. Vladimir I. Filippov, Alexey A. Vasiliev, Werner Moritz, and Jan Szeponik. Abstractâ€”An LaF3 layer was shown ...














[image: alt]





Room-Temperature Hydrogen Sensitivity of a MIS ... 

A. A. Vasiliev is with the Russian Research Center Kurchatov Institute,. Institute of Molecular .... using computer-operated mass-flow controllers to obtain differ-.














[image: alt]





Room Temperature Hydrogen Gas Sensing Using SAW ... 

Thus, when exposed to H2 gas the Pd nanoclusters are free to expand and contract .... 100. 1.103. 1.104. 1.105. 1.106. 1.107. UCF Data. Amended Thick Film Approximation (Equation 3) ..... P S21 time domain response of SAW delay line.














[image: alt]





Room Temperature Hydrogen Gas Sensing Using SAW ... 

Abstractâ€” Historically, reliable room temperature sensing of gaseous hydrogen is .... The mean free path is defined as the average distance an electron travels ...














[image: alt]





Aqueous-Phase Room-Temperature Synthesis of Gold ... 

This step was repeated at least five to ten times to remove the maximum ..... Shalaev, V. M., Moskovits, M., Eds.; American Chemical Society: Washington, DC ...














[image: alt]





Study and Investigate Effect of Input Parameters on Temperature and ... 

Equipment Components AB SEâ€“631 85 Eskilstuna, Sweden 2007. [12]. www.fuchs-europe.de. [13]. Industrial Gearbox Service Manual of LOCTITE. [14]. Industry Catalogue of HI-TECH DRIVES Pvt. Ltd. [15].Carl Byington, Ryan Brawrs, Sanket Amin, James Hopki














[image: alt]





Substrate effect temperature on Cu2ZnSnS4 thin films ... 

absorber in thin films solar cell, due to its excellent properties, such as suitable band-gap energy of 1.4â€“1.5 eV, and large over 104 cm. âˆ’1absorption coefficient ...














[image: alt]





Temperature dependence of the training effect in ... 

mental big advantage, the HL magnetization can be isother- mally tuned by a .... consistent with our training data, the SL magnetization rever- sal is broadened for a ... Figure 4 shows the detailed analysis, 0HB vs n, of the SL training loops at ...














[image: alt]





04 Effect of torrefaction temperature on properties of Patula pine.pdf ... 

Page 3 of 15. 04 Effect of torrefaction temperature on properties of Patula pine.pdf. 04 Effect of torrefaction temperature on properties of Patula pine.pdf. Open.














[image: alt]





Effect of substrate temperature on the optical properties.pdf ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Effect of ...














[image: alt]





High-temperature high-pressure calorimeter for ... - Research at Google 

Aug 22, 2017 - up to 600 Â°C.6 Here, we present an alternative calorimeter design that enables ... ing of metal hydride materials for thermochemical energy .... Gases may be introduced into the reaction tube from a gas source via valve. V1.














[image: alt]





Orbital moment at the Curie temperature in ErCo2 

rare earth system orders, the R-Co internal field induces the metamagnetic transition at TC on the Co sublattice, ... metallic 3d systems [7,8], particularly in cubic com- pounds. Once extrapolated to low-temperature and ... Dr. P. Cramer from U. of 














[image: alt]





Western Region Culinary Students Compete for Regional Award at ... 

Feb 4, 2016 - at The Academy of Arts, Careers & Technology, Reno, Nevada. ... International Culinary School at The Art Institute of California - Inland Empire, ...














[image: alt]





Northeast Region Culinary Students Compete for Regional Award at ... 

Feb 10, 2016 - Page 1 ... the national competition at Cook. Craft. Create. Convention & Show ... Long Island Chapter who attend Monroe College, New Rochelle, New York, will ... www.facebook.com/ACFChefs and on Twitter @ACFChefs.














[image: alt]





Southeast Region Culinary Students Compete for Regional Award at ... 

Jan 26, 2016 - Page 1 ... the national competition at Cook. Craft. Create. Convention & Show ... www.facebook.com/ACFChefs and on Twitter @ACFChefs.














[image: alt]





Western Region Culinary Students Compete for Regional Award at ... 

Feb 4, 2016 - Students representing ACF Southern CA Inland Empire Chefs & Cooks ... International Culinary School at The Art Institute of California - Inland ...














[image: alt]





Southeast Region Culinary Students Compete for Regional Award at ... 

Jan 26, 2016 - 31, at Le Cordon Bleu College of Culinary Arts in Atlanta, Tucker, Georgia, ... Florida. Students representing ACF Greater Miami Chapter ...














[image: alt]





Northeast Region Culinary Students Compete for Regional Award at ... 

Feb 10, 2016 - Community & Technical College, Fairmont, West Virginia, will compete. Jay Mahoney, CEC, and Allison. McCue, CC, CPC, are the team's ...














[image: alt]





A Room with a View: Understanding Users ... - Research at Google 

May 10, 2012 - already made the decision to buy a hotel room. Second, while consumer ... (e.g. business vs. leisure trip) conditions determined the size of the margin ... and only done for a small set of promising options. It requires resources ...


























×
Report Giant magnetocaloric effect at room temperature region ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















