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Fig. 2 Effect of Cr on microstructure of red mud iron alloy
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Table 1 Chemical composition of red mud iron alloy wg/%

C Cr Ti Ni Si Mn  Cu S P Fe

443 0.83 006 206 023 0.04 003 002 006 it

R2 A&PCr, TIEE

Table 2 Cr and Ti content in alloys W /%
S Cr Ti
1" 0.83 0.06
2" 2 0.06
3 4 0.06
& 0.83 0.15
5" 0.83 0.30
6" 2 0.15
7' 2 0.30
8" 4 0.15
9’ 4 0.30

El RieHkERER
Fig. 1 Microstructure of original red mud iron

(b) 4%Cr, 0.06%Ti
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Fig. 3 Effect of Ti on microstructure of red mud iron alloy
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Fig. 4 Effect of chromium and titanium on microstructure of red mud iron alloy
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Table 3 Average hardness of different samples

1# 2# 3# 4#

5#

6" 7 8* 9*

(Cr0.83Ti0.06) (Cr2Ti0.06) (Cr4Ti0.06) (Cr0.83Ti0.15) (Cr0.83Ti0.30) (Cr2Ti0.15) (Cr2Ti0.30) (Cr4Ti0.15) (Cr4Ti0.30)

313 18.9 18.4 30.5
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Fig. 5 Average hardness of different samples
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Table 4 Range analysis of hardness

5 Cr Ti fifi fFHRC
1 0.83 0.06 30.3
2 2 0.06 18.9
3 4 0.06 18.4
4 0.83 0.15 315
5 0.83 0.30 48.5
6 2 0.15 41.4
7 2 0.30 445
8 4 0.15 56.2
9 4 0.30 54.5
K, 110.1 67.6
K, 104.8 129.1
K, 129.1 1475
Iy 36.7 22,5
k, 34.9 43.0
ks 43.0 49.2

R 8.1 26.7
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Table 5 Variance analysis of hardness
V=3 22 J5 Al A Yo7 FIE
Criyim 93.6 2 46.8 0.52
Tigat 1167.2 2 583.6 6.5
2 356.76 4 89.19
T Foes (2, 4) =6.94
0 0
021 _m 2Cr0.06Ti —=— 2Cr0.15Ti = 4Cr0.15Ti
oL~ 0.83Cr0.06Ti 02} -e- 2Cr0.30Ti —02} -e- 4Cr0.30Ti
02} -0.4 -0.4
R 0.6 0.6/
-0.6
—osh -0.8 -0.8
-1.0 : : : : B e e e
-8 -7 -6 -5 -4 8 -7 6 -5 -4 3 =2 -1 0 8 -7 6 -5 -4 3 2 -1 0
Igi/ (A - cm™) Igi/ (A -+ cm™) 1gi/ (A + cm™)
(a) 1%, 2* (b)6*, 7* (c) 8, 9

E6 AREEZAVETE/RIAMRMAHILELE
Fig. 6 Tafel curves of different alloys
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Table 6 Relationship between E,, and I, of tested alloys
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RS JE AL E o /mV JE AL B L, x 10° (A - cm?)

1" (Cr0.83Ti0.06 ) -418 2.85

2" (Cr2Ti0.06 ) -491 4.85

3" (CraTi0.06 ) -548 7.57x 10
4" (Cr0.83Ti0.15) -624 7.93x 10
5% (Cr0.83Ti0.30 ) -427 3.08

6" (Cr2Ti0.15) -612 5.21x 10

7" (Cr2Ti0.30 ) -569 3.60 x 10

8" (Cr4Ti0.15) -564 2.10x 10

9" (Cr4Ti0.30) -570 433x10

0.83%Cr0.06%Ti

(a) 0.83%Cr0.06%Ti

(b) 0.83%Cr0.15%Ti
E7 TERBHEEES 5%NaCLE R BIREEAISEMAER

Fig. 7 SEM morphologies of electrochemical corrosion surface of different red mud iron alloys in 3.5% NaCl solution

(c¢) 4%Cr0.06%Ti
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Effect of Ti and Cr on Microstructure and Mechanical Performance of Low
Alloy Red Mud Iron

KANG He-yi', LUO Chao—qing" °, XIE Jun-hao', TANG Hong-qun'?, ZENG Jian-min"? QUE Fan-
chao', HUANG Jing'

(1. School of Resources, Environment and Materials, Guangxi University, Nanning 530004, Guangxi, China; 2. Guangxi Key
Laboratory of Processing for Non-Ferrous Metal and Featured Materials, Guangxi University, Nanning 530004, Guangxi,
China; 3. Guangxi Alnan Aluminum Inc., Nanning 530031, Guangxi, China)

Abstract:

Red mud is industrial solid waste from bauxite refining alumina. The red mud iron was obtained by red
mud of Guangxi Pingguo through direct reduction roasting and deoxidation refining. In this work, the
microstructure, hardness and the electrochemical corrosion behaviors of red mud iron alloy were studied by
adding a small amount of Cr and Ti. The results show that the microstructure of original red mud iron does not
change when adding the element of Cr and Ti. The structure is still composed of graphite and ledeburite, but
the morphology and distribution of graphite are changed. The addition of Cr and Ti alone or in combination
can reduce the corrosion resistance of red mud iron, but the hardness of red mud iron alloy can be significantly
improved with low content of Cr and a small amount of Ti .

Key words:
red mud iron; chromium; titanium; hardness; electrochemical corrosion
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