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Effect of Rapid Solidification and Rolling on Corrosion Resistance of Fe-Mn-Si Memory Alloy
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Abstract: In this paper, Fe-Mn-Si shape memory alloy is prepared by rapid solidification and rolling process, and its corrosion
resistance is tested by electrochemical corrosion test. The results show that the rapid solidification material has better corrosion
resistance than the as Cast Fe-Mn-Si shape memory alloy in HCI solution, but it is the opposite in NaOH solution. The corrosion
resistance of rolled Fe-Mn-Si shape memory alloy in NaOH solution is better than that in HCI solution, and the corrosion resistance at

high concentration is relatively low in each corrosion solution.

Keywords: test materials and technology; results and analysis; corrosion resistance

X FafERul, EmeEEEREr —, F2%H
HORFEIX— RS, M BORE, fE—2RRTH |, &
W AH BRI T RATAZ & 4, IR A B, T 74 i
TR, M st BAR R R R, HPEREIIARIR, XY
HEFER— B, ST, AR SO A P AR IR A
FLAPIRE T B Fe-Mn-Si R1EAZ 5 &AM & vl g k47 i
Fo N T BRI 55 LT 53 i PR BE , A SRS T R IA IR
435128 NaOH AU HCT, EZESRH Bfb 2 oy i

1T IREMHRIRTE

ASCRH DAk, &b, &Rk, &R, Big
BUERNERRL, ETE Z6-25A %Y BL2S M TG
evt . IR R SE N © 78mm X 160mm, 5. 5Kg. #E}
RS LR 1.

R KEMBERS
Mn Si Cr c Ni Fe
17. 32 4.47 7.89 <0.02 | 4.60 Bal

a4 B SR IR EETE 1373K FiE4T 15h 35 kb3,
FELE 1373K T 858 B © 15mm [, X5 @ 15mm (1R
B0 T @ 12mm X 60mm [KIRERS, H5t i FH AR AR A 15 4% 3F

AT PR AL BE o PR R 2 2R V) B % 2mm X 2mm X 3mm £ o

1E 0t e RS 25 M RHERE R ST 28 2mm X 2mm X 3mm.
B ASABIE 1493-1553K N ELHI AL Smm FRIARAS, SR )5

166

FE 14T3K T HEAT [ AL BEAG 2 SL ] A R a0 A R . R ARSI
BARFE R TN 10mm X 40mm X 3mm, 1 17 oMLk T)E]

A SG v FE btk E N S SR R 2 ko RS
sz, A 2 R R R A L FRvEH KR
B FE AR : 5%NaOH YAV, 15%NaOH ¥, 5%HCL
WL 15%HCT W SEERIEZ: s BEAME: A
W CAAREE R T2 PG AR D 4% : AUTO-LAB fHE
HLALAS WE 2 FHRARRARAG 4L, ATUBE BT Bt
Frequency Response Analyser,

2 RHERRD

2.1 PIREE XS Fe-Mn-Si RISRKICIZE EME A
EA:REAL

FEWFFUNT, SR A AL 22 s, i sl , R
TRGE [ 14 R} 5 5 25 4 R HAE 25 T R e A S5 v FRD T R e
FASREE LR 1o FER — KRB Birh, PFrik 24
JERAE f BV JE b ek BE MV BOAR B 5%, LR ARG, LY
JEph v, R, R TR RS . X TR 4
JERAE S K FTBCT AR R, FOT R T e 02 BT 20
Xof TR B E AR, B BT R A, i i
RIL, Fr i m TRASRRL, HA R A 50k R/
SO, A U, FERUEIR, PRI AR R
YAR T 555808 BEFCrh, ROVt msk oy et JLgs
RN, WE 1,

Copyright © 2022 by authors and Viser Technology Pte. Ltd.


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dTG139.6&from=Qikan_Article_Detail

TR - 2022 5554 SE61
Engineering Construction.2022, 5(6)

@f' VISER

“’3 ‘:‘ b As-cast sample /

i a As-cast sample

T
Rapidly & S £ e
solidification o 9 Rapidly

EIV

=~ i

- .-q._\
iila a0 solidification 4
= " sample \_—"—S

e e re v
logifA -cm™
As-cast sample

{
1 1
1 BRSNS ~ %1 solidificatio:
aed Rapidly | 3wl
{ solidification 3 | 2 .
i Sammle = T e

logifA -cm™
1 SEMRSREREM RS EREN R TREKE SRR
L hzk

(a) NaOH (5%); (b) NaOH (15%); (c) HCL (5%); (d) HC1 (15%)

FERT TR R, T RO AT I, PR Bt [T 4 e
AT TTEAR I B RN, WA U, BRI,
AR B Pk BE 59, R B A A R R AL 1t AT bR ek
IF] 2 IR R R 8 P v B o T F VB IR TR, PR
e AR AR B 2 SR, R U, 7R IR
WEER, AR P RE R, X T3S BRI, 45
TORAEBER, RENSIESRARL MR ThEE ST, I 2.tk
REUL, X T ARIEEEE AR, KT RIS,
TR JE5 ik R 0 o

Asast sample

won] 3 \ ] b

o -
0 Iy
Rapid solidification sample i

EIV
&
e
5B

/

EIV

Reapid solidification sampls

;' "/ N ‘:."' ".‘ As<ast sample
00 i o 4 / ’J/
e I .

21 -em*® 20

2 HEASHELE RERE M RISNTER . BRI R E

(a) NaOH (5%); (b) HCL (5%)

o} 4 JE AR AR FE ek ik AT B U, R IR 3R LA
%, NHEMAHET, HEmE g, it B
TR AR A — S, RV B T I A AR R T
o, RS B BE . TEAR B TR MR 2, i3
TR VA AT RS B, AR SR RER T, S R R )L
A, SRR B A RMTI SRS G e ol IX AT RE R %
Em I ECR IR, (O REE ZE 2 R FR AR, Jh T
YU e )y . E R, RSP E M EMRZ 2 B 1)
CL B, IX 2 X M R T AR S8 A R Febd 5 IR ol
SR, S T AR URAF T, S AT T i [ o 7 TR 1k v

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

(RO S5 T e J A B ik . A 2 PR R I, 7R R I VA
PR AR 2 R — A L, T
A HIEREEMEL L XRY, HREARSE, XHE
PORL ) AR SZ AR BE A7 AE 22 57 o X P A RHRE PR EAT 23
BT s REEE AR i FE bR B ARG, H I A
IR AR A, HI SRR, Ha)ifu,
TREE AR TR 5 R A, AR, SRR s,
kSR, THXT CL, REMSECUFAIRTHZEE . BHEM
BTSN 2 2, AN Ty re A AL s, AR, %5 R
LT B AR, A RERA HUHT C1 i,
(AR N i D K 5/ i

2.2 3L#H3 Fe-Mn-Si RLRICIZE EME R MERERY
=AU

ANTIEE AR, BEEHEAT T 5L Fe-Mn—Si &
1C1ZA & 0 R e v R, 6 TyRE 5% 15% NaOH 5V,
5% 15% HC1 ¥&l. HARNEH T SCHw.

FERF TSRS, 5L Fe-Mn—Si RiICIZ &4 ERTEA
B A 2 WL 3. B Rt &I Ok, 1R
IR AG AT, 2 B A R, e fE S, R
IS, k2, AR, R g R
PRI = A AL B, R B A AE S OIRES o ISR ki 6 |
JE AL, R IR BT TR RE T S IR B AR,
R, O e kR Ss, WREERR, T Re
ks, EHA R, WE MBI T, 5 HCL R
AHEG, APEHE NaOH Y857 H (i 55 i B8 77 56 3%

- 5% NaOH
»— 15% NaOH

E¥

S04 4085300800050 005800

log (i, Afen®)
3 %L Fe-Mn-Si RIBIZEETERR . BIEINE PRIk thik

M RYE, BRYERRCT, Cl B T2 s 2 ARk
JE PRI B ELR R, A S KIS T AR L, Rl A
S, HARUORM 7B A ERE T, BETT R BRI
k. WAL, WA CL BT, SRR
—EPUE A IR, BAHBZE T FIE, AR
T RRATIR , ST AR TR Tk RE 7 K 3 B 53],
AR HCL S, FPRER A B4, TR g oL AR
MBI SR, IR P C1 1 RE 88 58 4 A BT 44

167



@" VISER

TR - 2022 5554 H6H
Engineering Construction.2022, 5(6)

BRI, FRE=A S, VBRI, C1 B Ikt
RE DR, APRLII B T AE R 5s .

7E NaOH VA, R HBIK B 5 B 7 CRBLT CL
TE), W NaOH VAU AR i AR LSS, AMORHE
I A B R T S ik e

3 &g

(1) PR B EARLE HCL 0900 AR 65 b bk B A ot
B, NaOH ¥ AT JE3 v e E AR N 22

(2) FLHPRAR Fe-Mn—-Si RILARICIZ & 47E NaOH
TR S v BRI T HCT YRR i ph vk e, HLAE
BEPE R, R EE T BT e P B AR R R AR

(&% 3 iK]

(IJEH, RA B KEHRKERELE NaOH BRFHE
14T A [J]. hREA AL, 2010, 41 (10) : 1849-1852
] ERE, mER, G, £ FERE LKEREESA
BINEFHREATARENFHENEAI]. 28
F ., 2008,44(9): 1116-1124
BlIEME mER, s, & KRELMERELAT T
E7 A O - O IV TR 2 O - -4
#%,2008,29(4) : 170-175
Ml T@, AT h, XB &, & BEEL*ELRELEE
"TLT]. 4B %4, 1996,32(3):673-684.

168

(51 FRM, 7 & &, KI5 4, % . Ni43CoTMn41Sn9 & & 7
Wi h e EHHENmELTUIL 24BF%F
% ,2013,49(8) : 976-980.

(6] T, k%R, i EEE TiNi BRICILALHAR
G AREAETT [J]. MR A 2 5 17,1994, 2 (4) : 54-58.
(71, B RL, 97, &. i BEEN Fe-Mn-Si RHBR
ST Ao NS O - - R - R I P/ -
#+,2011,42(4) : 7T11-713.

Bl =m=, FAE X T4, %. %KX
Fe-Mn-Si-Cr-Ni A& M IRICIZ R A e 820w [T]. A+ kF it
##4%,2012,33(8) : 1-6.

() X AR Ak, KR &ETF, Ak B HT, . Fe-Mn-Si TR Z & H
BORL Ao B A M AT D] M oM A B F
®,2014,35(3) : 40-44.

(10]# A, LA, AR iTIZ AR M), B Figsc i@ A
= B, 2000.

PEH fE /. TKA% (1985.9-), W RAMA, TEBE, F
BRI, £FITZRAEFER; MR (1988.4-), T
NEAA, FABEBL, AFTEREFEHE; T
(1974.3-), TIHEITA, KFAM, TRF, @XNE
P T EHA; 8 (1988.3-), WIIEMEA, B4+,
TR, NEEREEIE,

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



