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Effects of Different Heat Treatments on Slow Strain Corrosion Tensile

Properties of Al-0.7Fe-0.2Sc Alloy
Chen Li, Zhang Jiayi, Huang Chengcong, Luo Zhijian, Chen Pu
(Department of Materials Metallurgical Chemistry, Jiangxi University of Science and Technology)

Abstract : Effects of different heat treatment processes on mechanical properties and microstructure of Al-0.7Fe-
0.2Sc alloy under corrosive environment(Na, SO, +NaCl solution) were investigated by slow strain corrosion ten-
sile test, scanning electron microscope and transmission electron microscope. The results indicate that the optimal
process parameters are solid solution at 600 C for 72 h+aging 325 C for 72 h, where the elongation and tensile
strength reach up to 13.8% and 131.2 MPa, respectively. After heat treatment, the fracture morphology of the
specimens is composed of dimples and tearing edges, and the dimples are smaller, shallower with more quantities.
After solution aging, in addition to the Al;Fe second phase already existing in the solid solution state, large a-
mounts of Al;Sc precipitates appear, which are pinned at the dislocations and subgrain boundaries, hindering the
plastic deformation and improving the tensile properties of Al-0.7Fe-0.2Sc alloy.
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Fig.1 Dimension of specimen for slow tensile stress
corrosion test
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Tab.1 Heat treatment process of tensile specimen
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A Pt Y s QY PP
B 600 C X 72 h [+ K%
C 600 C X 72 h [+ /K& +325 C X5 hif&g+ K%
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Fig.2 Slow stress corrosion tensile curves of five

groups of specimens
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Tab.2 Mechanical properties of five groups of specimens

E¥is HUHLE B (01,) /MPa R #6)/ %
A 53.8 5.6
B 92.8 4.1
C 91.6 11.9
D 131.2 13.8
E 108.5 11.4
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Fig.3 SEM morphologies of slow stress tensile fracture of specimens without solid solution treatment
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Fig.4 SEM morphologies of tensile specimens in fracture fiber region with soloution at 600 C for 72 h and different aging time

2.3 TEM o

K5 e 8 T b bz A 5 A B AR FE DY
TEM JES. MEl 5a & A KM REE R Al Fe
ML H RS 300 nm., BEAh A — Sy 4 HEFUAE
MV f FEAL AR AT EE AE AlsFe 55 ZAHETHL,
i TALEE R B T 38 = & S PThism B, M R
TEE Sb i BB T R A /N TR U AT I AL Se Bt A



PAL PR AL0.7Fe-0.2Sc & S8 R AL M IERERZ R PR 1 %

RAFZ505 40 nm, ME 5b 45 b B A7 5 B 5 68 & 31
Al Sc BT HAH 1 18 548 BE AT . 3X 2E BT AR LT A T
RAE B ofoM S B, Al Sc Bt HAH CEB 4 4T FLAE A 48 BT
an Ak . FEIRFE D B Al Fe 55 AR Al Sc #r i
FHIL R BT H o i — 20 BHL AR A7 485 B0 i A% 3 BT DAl R
D iy 2 PERE T = TilkE B, &g 325 C X 72 h B
Jo TR BT T Al Sc By A L 3 R R 2 5K 1 1L
PP 3 A 2 42 e B bz A PR R ) R R

Y |

(a) & # B
B 5 BEERKImIAPERXAE B F D &9 TEM %
Fig.5

(b) X4 D

TEM morphologies of specimen B and D after slow

strain corrosion tension
3 % #®

(1) 18 P A8 3 R LA K 56 AL0.7Fe-0.2Sc A 4
TE [ 75 B 2004 B G A o K TR) ERE S80S ) T 4 v L g 2
PEfig, 25 600 C X72 h ¥ +325 CX72 h B3UE. &
G HA iy my T ERE .
(2) 2 [ v W 3% b BRI, AL-0. 7Fe-0.2Sc 4 4 W 1
)8 22 1% 905 ROST 5 /0N 5 B 50t a] 28 K ol — o
14 52 M) {6 ) 3 0 A A A R ELIR YB3 v
(3) I TEM JE 55 43 B o] LA UL 22 3] , [ 75 B 3504k 2
M Al-0.7Fe-0.2Sc &4 Al;Fe 55 —#H 1 Al, Sc #r H 48
L[] By o 3 SR BH RS2 5 S I 5 5% Bl R 21 TR HICR
TEAEH
5 £ X W
(1] BB kB, FARTH AL BT 23 6061 48 4 4 8 5 Gy 2
B RZ M [T ], bR AAL B 244 . 2019, 40(1) : 83-90.
(2] ZEJeME. 2R BEARIAE . 45, R LA 5 1A 4k 438 36 06 i A ofi B
[T Wiz bRk 5 &, 2021(1): 10-13, 36.
[3] WA A SR LA LR ANHrELI] B8R W
2%, 2018(1): 25-29.
(4] Bzl XA EEBESRS 5B ARHER T X TREH
Xt s T, (e H Sy, 2020(4) : 22-27.
[5] #: gl B THAMEAESIER T hmHSastl]. hEE
BB IR, 2012(34) . 16-19.
[6] HEMHE. MERFEFEEARLTF LE LS BRERKEZHIERLD].
bR e . ARdb K2, 2016.
[7] Wi, 25 MR 6 e 4 40 A 4 7 v ) % i 4503k v 1F 9 Sz FHCT . 44
B4R, 2013.27(15); 145-148.

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

BE . B ERT UK LB R X AAS030 484 4 M b A 4L Ko 1k
R LI, hEA AR EHR . 2013, 23(8): 2 083-2 090.

B A I VLT PE S TRk A S AL 4 AFe-Cu £ 4 L 8URIE
RERYZ ML) ], BE &M ITHAR, 2016, 44(12); 29-35.
MER G —-RBEE —BuAban kM) MES#,
1992(3): 10-16.

NORMAN A F, PRANGNELL P B, MCEWEN R S. The solida-

fication behavior of dilute aluminium-scandium alloys[J]. Acta
Materials, 1998, 46-48 (16). 5 715-5 732.

BIGEAE , XN T5 R S5 L R L 48 ] AlFe-Cu-0.25La-Zr fif #4 &
SR rEREL)]. R MAL R, 2021, 46(8) . 197-200.

Mokl B sk vk . L LB Al-Fe & & 9 I 48 I J1 24 HERE Y
TR, Hig, 2017, 66(10): 1 062-1 066.

180 [ 67, A B M 4L 5. 1235 8 IR S R R P ALFe-Si 5
THRFAELH SR EAT NI RA SR MRS TR,
2016, 45(4): 979-981.

EA L P o o Cu AU R AL FLXT Al-Fe & 4 Pk
MR L) ] BRI ST 230, 2019, 33(11) : 874-880.
EB, M ). Al-Fe & 4 21U AL B SEHL R R 78 8 TR LT ], 7546
K CHARBIEMRD » 2017, 36(6): 73-82.

AR XU T XIAKCF L 450 1 Er B a3 #AE B X 7075 SR G 44
SURIPEREM I [T ], R b b5 s B 4 & 4, 2014, 34(6): 666-
669.

FR R BREAR A 5% =7 G5 B £ Ce, La ARG M 76 Lol 46
P E L] d E R 2, 2003(2) : 218-221.

TR PEIA B A= /N2 S5 it Er, Mn X Al-Mg & &4 405
REMZ IR (], #6547 )@ BT RHS TR, 2006(12): 1 979-1 982.

K RF- 5 Se B A 4 1Y NI SR #E TR SR SR fn L
2019(2): 4-9.

IRYE AU SR R PEIE ST & LT, BT, 2005(5) . 43-
47, 49.

Wi LA SRk G S a R AL ]. B L2, 2015, 44
(21). 82-84, 87.

LATHABAL S, LIOYD P G. The effect of scandium on the mi-
crostructure, mechanical properties and weldability of a cast Al-
Mg alloy[J]. Mater., 2002, 50(17); 4 275-4 292.

JIANG L, ZHANG Z F, BAI Y L, et al. Study on Sc microallo-
ying and strengthening mechanism of Al-Mg alloy[ ]J]. Crystals,
2022, 12, 673.

/N B R A R . Txxx R AR 4 I A A BT 5T R B o e
[1]. &JB AL, 2009, 34(12) . 73-77.

R ARG B AR ROIR A X T R AR G G T A ) 2 R
YRRy LT ], &R Ak B, 2014, 39(9): 1-5.

ERAR AR 0 8 AR AL B 7449 $R A S H AR RE MY
()], 4R HAL R, 2013, 38(5): 92-95.

T R HEVE IR E A AE IR T X 7805 48 A 4 BUM P )
PhrERERI R[] ]. UM T T F, 2021, 50(22) ;. 132-135.

ARULIE S RS B A 5B R B SRR N D B mIr S
L ERARIELT]. RIRAHL. 2010, 40(11): 32-36.

XA R TR T, v oK %, 55, HALT7-2 48 20 4 4 P8 N g I ok OF
000, BB SR . 2017, 29(3) ¢ 265-270.

(% ET )

101



