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ABSTRACT

The purpose of this study is to examine the microstructural
developments, mechanical properties and corrosion resistance of
the Fe-30wt.%Mn-7wt.%Al-( 0,3,5,6.5,8 )wt.%Cr-1.5wt.%C and
Fe-30wt.%Mn-9wt.%Al-( 3,5,6.5,8 )wt.%Cr-1.5wt.%C alloys by
means of scanning electron microscopy, transmission electron
microscopy, instron, electrochemical measurements, X-ray
photoelectron spectroscopic  ( XPS) and salt fog test method.

In this study, it is clearly’ seen that no evidence of
passivation region could be found in:the Fe-30Mn-7Al-1.5C
alloy after electrochemical corrosion test. With increasing the
chromium content, the passivation region of the alloy could be
obviously investigated. The increase of chromium content above
6.5wt.9% in the Fe-30Mn-7Al-1.5C alloy, there were advanced

the outmost surface of the passive films formed on the surface

of the alloys, which were consisted of chromium oxide (Cr.,0,)

and aluminum oxide ( Al,0, ) . It is also seen in the

potentiodynamic polarization curves that the alloy possesses a

stable and broad passivation region and the minimum corrosion
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current density (i,), and have the best corrosion resistance after

24 hours slat fog test. However, when the chromium content was
increased above 8.0wt.% in the Fe-30Mn-7Al-1.5C alloy, the
corrosion resistance would be decreased caused by pitting . The
pitting phenomenon of the alloy was induced by the formation
of the (Fe, Mn, Cr ).C; chromium carbides. In addition, when the
aluminum content in the Fe-Al-Mn-Cr alloys was increased
from 7wt.9 to 9wt.9%, the corrosion resistance was increased.
In the Fe-30Mn-9Al-1.5C alloy, ‘the chromium content was
increased above 5.0wt. % the -potentiodynamic polarization
curves of alloys exhibited stable and-broad passivation region
and the lower corrosion current density (i,) , and have the
excellent corrosion resistance after 24 hours slat fog test.
However, when the chromium content was increased above
6.5wt.% the corrosion resistance was also found to decrease
caused by pitting. The pitting phenomenon of the alloy was also
induced by the formation of the (Fe, Mn, Cr ),C; chromium
carbides.

The transmission electron microscopy ( TEM ) and scanning



electron microscopy ( SEM ) observations indicated that the
microstructure of the alloys were dendrite and inter-dendrite
distribution. In the as-quenched condition, the fine x “carbides
having an L 1.-type structure were formed within the austenite
( v ) matrix with a dendrite structure, and the ferrite ( o )
phase was as an inter-dendrite structure. Mechanical test
indicated that the mechanical strength could be increased and the
elongation would be decreased with decreasing the ratio of the
to . However, when the.eghromium: content was above 8.0wt.9¢,
the brittle( Fe, Mn, Cr )C;chromium carbides were found to appear
in the inter-dendrite. Therefore, the fracture mechanism would
transition from ductile fracture to brittle fracture and the ductility
would drop suddenly. Besides, the ordered DOs phase could be
examined within the inter-dendrite in the Fe-30Mn-9AIl-1.5C with

Cr=6.5wt.% alloys, which caused the alloy to be very brittle.
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mechanical property of alloys)

Z T2 £ 8 50 Hl* g 2% (instron 8501)
T W pFE2 %% B 20(a) 2@ 20 (b) A 1% £ T 2
8 W Rl TE e v AEBl o d £ TIcH 25 (a) F
Waro 2 7482 TAl £ £ 23 &F2 2" F (elongation)
frd M B 2 it (tensile stress) % "% R & (yield
stress)> AEF &7 Twt. 96 SEL BAFGAE &7 4 B 4
3.0wt. 96~ 5. 0wt. 96 % BrBwt. %edsis » & £enut @ F g 5F
FEZE OB TIRART R > Hfa 2 R RR A
ATt 5 i&brt 2 2 ABFL oM gk 4e 2 4% 7 £ F1iE 8. Owt.
% B (40 TA1-8.0Cr £ & ) Bat W F < tgRFRF  F ik
od & 8 2B 20 (b) BB v 7z 9wt % 4F2 484F
bR E &£ ¢ A w4 3.0wt. %0 %2 b.0wt. %5 24248 0 £ &
Rt W T ENEFAE R FRPE T LIRS @
B 2 "3 iRop R 5 &brt 22 AR o e § > iRz 487
€ 7)iE 6.5wt. % & v FpF (4o 9A1-6.5Cr 2 9A1-8.0Cr &

4ot

>

£) Hut il F 83 AR THEL 109 £ o

b ATt gt R T AR NP EILAT AR
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FEM 7 OQwt. % P2 EEH P2 R RDEIRIDE

WEwt.% Rz e s RHMRERE
RLES T RSB EHBEERE £
WAz B AP R+ Biks (scanning
electron microscope, SEM) k& 47 & &£ 59 W E5% {8 2
o 2 HALAH -BI206 R34 52 1100CRAET S
2 ] B # g2 (solution heat-treatment, SHT) & -k
(6o i Ek 2 BETe chifh R S BB R d [ 26
BT FRAG g2 ALE ERA LG 2y > 2 B4

B 3 ez Fyek ke (dimple pattern) &% 4 & o gt

Y

FTAA T PT e FEW R R ARG
at R 2 Bl Ak
B2T 2B 30 547 b &t 7 2 4-304&-T4F-1. O A

E L2 BT R T HEMEERYT o d B 27 BLRT oo

2. o FTRIRRON P A R IR 2R 'ﬂ?%ﬁ‘f} F T 7
Hz 2% By TAI-3.0Cr &€ £ 2 ¥+ ’LLT%‘: 3. Owt.
9% #efsc EFHD > AR AR AR M LT I P A

P TR TR BB AL LA BR T T
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Broomi e R BRIV FR S R

MR © ke < i SRR FR U R B"fFé“{ﬁ (AR AR

A Bl 277 591 TAL-3.0Cr & & B BLA #3550 19 5 e {2k A o
d B 28 824 TP PREFRIETEZ E 24 g

TAL5.0Cr & &% A= 7 @ HALLEED A B o pHEp 21
Jo A o

TR 2

R

Zl (cleavage) % - &/ & fcimit ik ¥Rk

FyEA Wk 2 <t TAL-3.0Cr & &+ > 2 B RS - .

3
R
H
oy

m > om ¢

A

w0 e b R R W R R R A
TA1-5.0Cr & £ B BN B B0 5 J 2 2t Rl B o

d B 29 ¢ LRI TAIS6.5Cr & £ 2 B 4 & iFyfk
Wik 2 <t A e g TA1-3.0Cr 2 TA1-5.0Cr &€ £~ » %% IR
< £ EFA 2 i (river pattern) 2z YBlEEL B e o
BEATPYT > CEPBWRARMEZ ENRF A2 W
FERBR 2R o d VoL £d 5 Owt. 96 3
Sv X 6.Dwt. QoFF o i@ H R BN e iR g 5 B
(el Loy T e 85

d B30 ¢ PREZRD F &z Twt.% 8 &7 Rt

7B 8. 0wt. % PF (40 TA1-8.0Cr £ & ) HpL %o A F
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BT IS A o g TR T A R T

EFERCET R I S N PR S R
BB XA > Flrg S TAL-8.0Cr & £ A% 1> £

S e A T T RE A A RN R
1. o

Pt B 31 2B 34 55457 B4z &2 48-30 429
-l R E A2 BT Fhi e TSR o d B 3l 2
B 3dEzEv> 7 Owt. % 456 £ T F42 7 £ 28 4 o LA

B oehA D < BER AR O > B 2 U R

\\

T 2

S N A A R SRR }%r"‘]’?%ﬁr} 4

BEET NI WLGOEEEOPRERAEFEEL
FAva 4e oo A R AR KR E EP A LTRSS BV
AR R ERELE o a0 S F X IET O MR 5 B e
HAcd 6.5wt. % b RARSGNY PR R R LR
BB I RE T Twt. % 4R E £ ¢ TR o

BRI 2T2 R0 LR3I 2 34 BRITHE o N
PRIz ER 547 £ Twt. %0 4 2 Jwt.
%> 5 Qwt. 9 482 £ £ BB G e R R E 2 4t

Mo rtErR8EL T2 48 R2ZE5PR -
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d PR BE VA H s Twt. % & 9wt % 4F

SR BRI A7 CSEFL T B AU S 0 & 42 PEG
L AN E B HERE B

LR A f Twt.% 4EE &0 gtz 2 8.0wt. %0 2
TAI-8.0Cr &€ £ & &7 9wt. % 45 ¢ 4 ’]‘ tvge 7 32 6. bwt.
9% 1120 9A1-6.5Cr % 9A1-8.0Cr &£ & » Hat W F ¢ &

BT e gt hik FRET  FEF RS THL O K0

I 9Wt.%ﬂ5’.ﬂi{ffﬂfﬁ?‘ﬁg'}‘]ﬁgiﬁafﬁa*rug o
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3.3 A # (microstructure)

B 35 2B 38 5% Twt. % &Fiéﬁéﬁgﬁiﬁ‘é:@;&’]‘% v %

o

oz 216 > FFde s T 7 Bacst (SEM) 2 Bpcsipm
d B3 IWMI8 T THEFRE A F LAk S 2 R
HAestbok B B I (inter—dendrite) 244 & - Bl 39
(a) =FI* 7552+ Facs (TEM) %R 35 ¢ &7 A
2 AT (bright-field, BF) B 5 » 5 i&- % # 2 7 Twt.
% SF2 MR E £AF 2 %4 > B 39 (b) 5% p B 39
(a) 2. & % 5B 7 (selected=area diffraction pattern,
SADP) » 78] 39 (b) 2z «SADP &% v 3 » &7 A 2 bk &
2 MM S 4 0 AR O Do a T Lt fcwing
it a3 o B40 (a) & f1* 53535 T 5 B B Z R 35
P B2 PARTRY B 40(b) 2P~ p B 40(a) 2 SADP >
JE B 40 (b) 2 SADP ¥ 4v» %7 B 2 BHbc kR I 5 97
i (a)e w23 %4 (face—centered cubic, FCC)
2 A fre 4iAp chas g e = 2 24E (body center cubic,
BCC) ee fedfidn i o F]pt > o ] 35 ¥ % #7v0 48i4p &7 57 248
v s (yta) 95812 vHEF AW TAI-3.0Cr & £

B W RIEET 0 F]1Z B b2k Bre AP0 RIRT 2 hF 2
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W% 2ka o d B35 1 W 38 5 % TR AR B 2 M
2 A7 fo X BT ABARREAF Y GIMEF AL F BB S TE L K
BB B RE R B e e gliqp A ]t @ B 4o 0 3 2R BT 4B
Az e (/) EER T B2 B Aen T
SR GF P T AP W RRT AR TR § Tet,
% P2 AR E AR B R R BRI o B W FR 2
B Fle @ FAR nEd B38 ¢ I 457 £ H 4 3 8. Owt.
05 ¥ o HEHOR AR M et aidn h § 3 S b A 4
Frespks oo B 41 (a)rs d W88 ¥ 2 k7 CH P ALY B
* o B 41 (b) RIS d-@l4l (a) ® 7 D2 SADP > ¢ 4 4%
FHBALSF R KRR ENR v dipiog 40
(Fe,Mn, Cr ),Cy B i 42 % 75 » @ bR RF R 1 enie s
WApp 4T 2§ 745 (Fe, Mn, Cr)Copltiv =2 e @ & 9%
DofchAbe gt TR T o e P A RS 2 WA i
TAL-8.0Cr £ &4 B RAA » LB ERE Y FEHT S .
ek ¥ 744 (Fe, Mn, Cr )Gy 2 i 4235 = » B-H 3k H
BRI - AR A drdl o F 448 (Cr0,) 2§ 1 N
chd 2> kg TAI-8.0Cr 6 £ 34287 Falkd 2R

B R TLRERE T AP AT R R F A RES R W
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REBFEKFE 7 Twt. % 452 TA1-8.0Cr & £ > H 24
P MR T BB 4 80wt %6 M F A AT RS o

Bl 42 2 @B 45 5 7 9wt. % &Fxﬁﬁﬁgﬁﬁi‘ir;&’]‘é L
Facz 216 FH T F HREDEMSHERS - J B 42
TH 45 ¢ T REE A AR 5 BBk B HE2 % B

AP TR bR AT 2o 8 e B Ap < 4 A 0 F B DA

1 tm

ARG A St Rt AP M FL G R
3.0wt. 96 #+4r 2 5.0wt. %6@ T o FEABOR AT K
B ke A AR AT F] U @ R S o R BT Midp s s diAp 2 v 5 (1 /
@) TEEAL T B2 R4 a TR gt g 2 2 Twt, 96 4R 2 48
AR E £ PP FBRTERN A B A RRA R
Boap oo W RS2 R Flp i

B 46 (a) 5 d B44 ? *1HTmeh®RB E2LPARTR Y

- ﬁgjf*;q;}p.%ﬁ_’ Bl 46 (b) 2% 46 (c) % 2~p B

IR

46(a) @ #r&7 F 2 G2 SADPs~ d S5+ B 3~ 478 % 7 &

W F o5 R4S &+ 2 D0 7 G RIS § 74860
(Fe, Mn, Cr )Ca a1t 45 % 45> B 45 o 5 2248 & 5 2 DOs
BHArs 450 (Fe,Mn, Cr)Cy ALt g2 845 % o d 07 4o

BABARAERE A £ 455 £ T.0wt. 9% 342 9. 0wt. %0 ®
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7 8d 5. 0wt. 9% 342 6.5wt. %6 M B RAHKR
RER i chie e ddp Mg 8 5 2R EALR LR+ 2 DO i
A DOs P 472§ 7 450 (Fe, Mn, Cr ), Cyme 1+ 48 73 AL
MO s Kt B AP IR L REAS > T gRR B AT A Y
Mg e~ 2 vt 4 o k2% 9A1-6.5Cr 2 9A1-8. 0Cr
ELEBRERARES  EHBERREUN FEHT

ke 58 (Fe,Mn, Cr),Cy 2o B 1 4525 =8 » B-Flpl it 4%
e > WRHE R B - BT A Frd] 0 F s (Cr0,)
2 F I g end & i 9A1-6.5Cr 2 9A1-8.0Cr & £ &

BEIETFALIZ R FAI B DL o LRGP

3

\4-\

[

Vi s ) T LB AR AR R R BGR

B 7 9wt. % 482 9A1-6.5Cr = 9A1-8.0Cr & £ » £ 4=

A

r

@?Z

Bic 4 R4S BT 6.0wt. %0 B A AT LR

3o
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% £ gV HEwa 4

Alloy Mn Al Cr C Fe
TAl 29.98 7.01 0 1.51 Bal.
TAI-3.0Cr 29.92 7.02 3.01 1.51 Bal.
7A1-5.0Cr 29.85 7.09 5.03 1.49 Bal.
TAl-6.5Cr 30.02 7.06 6.54 1.50 Bal.
7A1-8.0Cr 30.11 7.08 7.96 1.52 Bal.
OAl1-3.0Cr 29.95 9.08 3.03 1.50 Bal.
OAI-5.0Cr 29.76 9.05 4.99 1.48 Bal.
OAl-6.5Cr 30.23 9.02 6.52 1.50 Bal.
OAI-8.0Cr 29.77 8.97 8.02 1.49 Bal.
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19 LAET B AR R S
Electronchemical Parameter from Polarization Curves
Alloy  [Ecorr (mV)|Ecr (mV) [Epp (mV) [Ip (Alem®)|AE (mV)
TAl -876.84 - - - -
7Al-3.0Cr -740.96 -602.42 -348.07 4.1E-05 254.35
7Al-5.0Cr -649.19 -580.35 -246.13 1.01E-05 334.22
7Al-6.5Cr -610.95 952,58 20957 5.75E-06 343.01
7Al-8.0Cr -674 -549.1 -391.6 1.78E-05 157.5
9Al-3.0Cr -703.05 -550 <220.08 2.TTE-05 329.92
9Al-5.0Cr -560.1 -520 -53.02 9.96E-06 466.98
9Al-6.5Cr -601 -534.22 -307.77 1.99E-05 22645
9Al-8.0Cr -721.1 -564 -380 1.68E-05 184

Ecorr : 4% = (corrosion potential)
Ecr : &% & = (critical potential)
Epp : s* 4 & = (pitting potential)

Ip:

AE: 1% T x4

36

L4 7R (pitting current density)




23 LANBMBGRHE2Z A0 KRt FF ()
£ & o 4 3 L & o ot
7Al 85
7Al-3.0Cr 10 9Al-3.0Cr 7
7Al-5.0Cr 5 9Al-5.0Cr 0
7Al-6.5Cr 0 9Al-6.5Cr 15
7Al-8.0Cr 27 9Al-8.0Cr 22
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T

#4 ZEXPSArte2 2 AR B R+ HBuorH % i % (Binding Energy, Eb)

Fe Mn Al Cr @)
Alloy
[ntensity] 2ps» VS |Intensityl 2ps= VS [Intensity] 2ps- VS |Intensityl 2ps= VS |Intensity] 1s VS
13512 7108 | Fe-0X | 10664 6404 | Mn*-OX | 1709.8 73.6 AP-0X _ _ _ 4688 530.1 M-ox
TAl 13496 7129 |Fe*-sulfide| 97194 6416 | Mn*-OX 467 743 AP-0X _ _ _ 10222 5314 Al-ox
8030.7 718.1 | Fe-0X | 46239 6458 | Mn*-0X _ _ _ _ _ _ 6504 532.5 H,0
12252 7094 | Fe*-0X | 15520 6409 | Mn*-OX | 1778.6 73.6 APROX | 24905 577 crrox | 7201 529.8 M-ox
TAI-3.0Cr | 12448 7L | Fe*0X | 4606 6458 | Mn*-OX | 504 75.3 APOX | 4749 586 crrox | 16391 530.9 Al-ox
8870 7157 | re*-0x _ _ _ . _ _ _ _ _ 1907.5 532.1 H,0
11880 7093 | me*-ox | 1732308 | 6414 | mn*-ox} 1786.5 743 APOX | 2550 5778 | crt-ox | 76589 5304 M-ox
TAI-5.0Cr | 1145622 711 Fe*-0X | 166490 6457 | Mn*=OX |——521 75.8 A-0X 1474 5885 | or'-ox | 18745 5314 Al-ox
10202 7155 | re*-0x _ _ o £ £ _ _ _ _ 9554 532.5 H,0
10025 7102 | Fe*-0x | 16650 641.5 | MathoxX | 17025 732 [LAr-ox | 3880 582 crox | 7889 530.2 M-0x
TAI-6.5Cr | 9373 7111 | re*ox | 155482 | 6448 | Mn*-0X [B7495 5.2 APox | 21123 590 crrox | 18995 5315 Al-ox
8721 7166 | Fe*-0x _ _ _ _ re _ _ _ _ 9826.5 532.6 H,0
9022 7111 | reox | 177542 | 6418 | MnPOX | U17153 74.6 APOX | 5993 580 crrox | 8002 530.9 M-ox
TAI-8.0Cr [ 8370 7122 | Be*ox | 156682 | 6458 | mn*-0x | 488 759 APOX | 2885.6 592 Crtox | 199257 | 5314 Al-ox
7718 7175 | re*-0x _ _ _ _ _ _ _ _ _ 8119 5322 H,0
11250 709.8 | Fe*-0X | 18524 6402 | Mn™-OX | 20873 9.5 APOX | 2338.1 577 crrox | 92852 530.8 M-ox
9AI-3.0Cr | 10560 7108 | me¥-ox | 166292 | 6445 | mn-0x | 20698 95.8 A-0X 555 585 crrox | 18895 531.8 Al-ox
9954.3 7164 | Fe*-0X _ _ _ _ _ _ _ _ _ 20025 532.6 H,0
107526 | 7105 | Fe*-0x | 16250 641.5 | Mn*-OX | 20996 93.6 APOxX | 2541 5779 | cr-0x | 9685 530.2 M-ox
9AI-5.0Cr | 998543 | 7129 | Fe*-.OXx | 15481.1 | 6456 | Mn*-OX | 20568 95.6 A-0X 1423 589 Crrox | 19852 531.2 Al-ox
8562 7175 | re*-ox _ _ _ _ _ _ _ _ _ 211056 | 5327 H,0
9954.1 7102 | re*ox | 177432 | 6417 | Mn*ox | 20886 93.7 APOX | 37492 583 CrroxX | 9958.5 530.1 M-ox
9AI-6.5Cr | 85625 7131 | Be*-ox | 166832 | 6448 | Mn*-0X | 20563.1 95.4 APOX | 2009 590 Crrox | 20052 5314 Al-ox
7994 7184 | Fe*-0x _ _ _ _ _ _ _ _ _ 20354 532.6 H,0
8882 7103 | Fe*-0x | 15502 640.8 | Mn™-OX | 20953 92.8 APOX | 58654 581 Crox | 100564 | 5298 M-ox
9AI-8.0Cr [ 8017 7125 | FOX | 144216 | 645 | mnox | 204258 | 956 | Artox | 27195 590 | crtox | 210327 | 5302 Al-ox
7720.5 7186 | re*-0x _ _ _ _ _ _ _ _ _ 23391 5324 H,0




%5 7t F4s 7

ﬁ;ﬁﬂ/éi;u%}gz-}'ﬁ&w

T2 4-304-T4-1.0R & £ 5 XPS #4571 2

Alloys Time(min) Fe Mn Al Cr C @)
0 3.1 2.2 4.6 - 41.6 28.1
1 29.8 12.1 10.2 - 4.7 33.6
2 45.5 16 8.9 - 1.7 15.3
TAl 3 52.2 20.3 7 - 1.4 11
4 55.7 23.9 6.8 - 1.5 8.9
5 57.4 25 6.9 - 1.4 6.6
6 58.6 27.8 6.7 - 1.5 5.2
0 2.8 3.3 7 3.2 51 48
1 29.8 9.3 11.5 39 20 55.6
2 38.1 13.4 8.9 2.6 1.6 50.8
7A1-3.0Cr 3 44.6 19.5 6 2.5 1.5 46.2
4 50.2 20.5 5.8 2.2 1.4 39.5
5 52.1 2213 6.2 2.2 1.6 32
6 58.5 22.9 6.7 2.3 1.5 20
0 3.7 3.5 b ) 4.2 53 52
1 20.5 8.8 8.5 6.5 25 57.6
2 32.2 14.5 5.8 3.6 1.1 52.8
7Al-5.0Cr 3 40.5 186 52 3.5 1.8 48.6
4 44.2 20 5.8 3.7 1.4 35
5 46.1 22 6.2 3.2 1.6 31
6 54.5 25 6.3 3.1 1.5 25
0 4.6 2.5 79 5.2 54 55
1 18.7 8.1 8.9 7.9 26 60
2 29.2 13.2 5.6 4.6 1.21 53.9
7TAl-6.5Cr 3 38.5 17.7 5.6 4.5 1.9 49.7
4 42.1 20 5.8 4.3 1.3 38
5 43.1 23 6.4 3.9 1.5 34
6 52.4 26.5 6.3 3.3 1.45 21
0 5.6 3.1 0.6 8.5 56 56
1 19.7 10.2 79 10.5 15 63
2 30.2 13.4 7.7 7.7 1.8 50
7Al1-8.0Cr 3 40.5 21 7.1 7.1 1.7 44
4 43.1 22 5.2 0.6 1.6 31
5 44.2 23 5.1 6.2 1.5 24
6 53 25 6 6.5 1.52 20
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% 6 L”Fﬁﬂ 42

gtk AR RS A

B2 4-304-945-1.0 & £ 5 XPS #4716 2

+

T~

7
~~

Alloys Time(min) Fe Mn Al Cr C @)
0 5.1 3.3 8.8 4 43 47

1 17.6 7.4 10.2 5.6 13 50

2 28.4 10.2 6.6 3.1 5 39

9Al-3.0Cr 3 33.5 14.2 6.4 2.2 1.4 28
4 41 18 5.8 1.9 1.3 27

5 52 21 6.9 2.6 1.5 22

6 55 24 7.1 2.8 1.45 11

0 3.6 3.9 8.1 47 52

1 15.2 8.0 9.5 22 55

2 334 11 5.4 4.4 8 40

9A1-5.0Cr 3 35.6 153 5.6 2.5 1.9 33
4 43 19 5.8 1.9 1.3 30

5 50 20 1.5 3.2 1.5 25

6 53 25 8.1 4.5 1.1 12

0 4.1 3.8 8 7 49 55

1 17.2 10 9.2 8.1 15 60

2 31.7 15 5 5.2 10 47

9A1-6.5Cr 3 334 18 5.2 3.5 2 39
4 40.1 20 6 2.9 1.4 32

5 48.5 22 7.2 49 1.5 28

6 52.5 26 8.3 6.2 1.5 13

0 3.4 5.5 7.7 8 51 58

1 14.4 14 9.1 9.5 20 69

2 25.5 17 5.3 6.6 11 60

9A1-8.0Cr 3 30.8 20 5.2 4.8 2.1 49
4 40.1 22 6 3.9 1.8 42

5 47.6 25 7.4 5.7 1.5 38

6 51 27 8.4 7.2 1.4 18
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27 AN r &I E2ZH-304-T45- 1.0 L &5 1

W1 SRR T B A

Alloys U.T.S(ksi) Y.S(ks1) EL(%)
TAl 102.1 90.2 45.3
TAI-3.0Cr 107.8 91.5 35.6
TAI-5.0Cr 109.7 98.7 30.1
TAl-6.5Cr 115.5 99.5 25
TAl-8.0Cr 119 100.5 132
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28 A& TE2ZH-3042-948-1.0 L £ 5T

W1 SRR T B A

Alloys U.T.S(ksi) Y.S(ks1) EL(%)
9Al1-3.0Cr 113.5 96.7 35.8
9AI-5.0Cr 118.6 100.6 30.1
9Al1-6.5Cr 125.7 109:8 12.5
9AI-8.0Cr 128.8 107.6 7.2
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B 1

voltage (mv)

-1000
-1100
-1200 -]
-1300 -

400 :
3004| —— 7Al "?
200| 7A1-3.0Cr ol
10071 7Al-5.0Cr
09 - 7Al-6.5Cr 7Al-6. E\Cr

10071 ... 7A1-8.0Cr
2004 e

-300 7Al-5.0CT—+ ";j,';;_ o

-400 / f‘ \7AI 3.0Cr
500 N7A1-8.0Cr
004
-700 -]
-800 -]
-900 -

1E-131E-121E-111E-10 1E-9 1E-81E-71F-6 1E-5 1E-4 1E-3 0.01 0.1

current density (A/cm?)

Fie? Pae g 22 -304-TaF-1LORE & b 25°CT

(7

75% & PR RDT B FABPRFAF LR Y R

=
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voltage (mv)

400

3004 —— 9AI-3.0Cr
200 e 9AI-5.0Cr | gal5.0Cr
100 - 9AI6.5Cr

0] 9AI-8.0Cr
-100

-200 - /,
-300 /
-400 -] :
-500 -
-600 -
-700 -]
-800 -
-900 -]
-1000 -
-1100 -]
-1200 -

i ;
i ;
) ;
Ry ;
L / :
.- ; ;
-- i .
7 J
’ B
! .
;-
s
e

9Al-6.5Cr
9Al-8.0Cr

1E-8 1E-7 1E-6 1E-5 1E-4 1E-3 0.01 0.1

current density (A/cm®)

44



voltage

B 3

400
3004| — 7AI-3.0Cr
200 | 9AI-3.0Cr
100
04
-100 -]
-200 -]
-300 -]
-400
-500 -
-600 - )
-700 -] =
-800 -]
-900 -] \
-1000 -] ,
-1100 -]

9Al3OCT

7Al-3.0Cr

'1200_ T LN L B AR AL et B R | T LR RLLL | LR | LB L]

1E-8 1E-7 1E-6 IE-5 1E-4 1E-3 0.01 0.1

current density(A/cm?)

TA1-3.0Cr 2 9A1-3.0Cr & £ 2 25CT &7 5% #

BT BB RER LR ¢ SRR
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voltage (mv)

B 4

400
300]| — 7AI-5.0Cr

200d| 9AIl-5.0Cr
100 -}

0
-100 -
-200
-300 -
-400
-500 -
-600 ] mmmmmmmmsemmmseesessszIziIIT oo
-700
-800 -
-900 -

9Al-5.0Cr

7Al-5.0Cr

-1000 -] N
-1100 -]
-1200 -]
-1300 -

1E-9 1E8 1E-7. 1E6--'1E-5 "1E-4 1E-3 0.01 0.1

current density (A/cm®)

TA1-5.0Cr 2 9A1-5.0Cr & £ &= 25C™i&{7 5% # |

ESERNEECAEE S SEE 8 S ALY )
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voltage (mv)

)

-1000 ]
-1100 -
-1200 -]

400
3004 | —— 7Al-6.5Cr
200 | - 9AIl-6.5Cr
100 -}

04

-100

-200

-300 -

-400

-500 ]

-600 -

-700 -

-800 ]

-900 ]

7AI-6.5Cr

9Al-6.5Cr

1E-8 1E-7 1E-6 1E-5 1E-4 1E-3 0.01 0.1

current density (A/cm®)

TA1-6.5Cr 2 9A1-6.5Cr & £ &= 25C ™ i&{7 5% &% |

ESERNEECAEE S SEE 8 S ALY )
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voltage (mv)

1] 6

400 | — 9AI-8.0Cr
300 | oo 7Al-8.0Cr

-200 - 9AI-8.0Cr

7AI-8.0Cr

1E-8 1E-7 1E-6 1E5 1E-4 1E-3 0.01 0.1

current.density (A/mv°)

TAI-8.0Cr 2 9A1-8.0Cr & £ = 25C T 5% % |

ESERNEECAEE S SEE 8 S ALY )
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