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Abstract: T he susceptibity to galvanic corrosion of T C21 titanium alloy and aluminum alloys and steels
were studied by measuring current density of couples. The results indicated that it was easy to pre-
duce the serious galvanic corrosion between TC21 titanium alloy and aluminum alloys and steels.
TC21 titanium alloy was prohibited to contact with aluminum alloys and steels directly. There was a
low sensitivity to the galvanic corrosion between anodized titanium and anodized aluminum alloys. The
galvanic corrosion behavior has relationship with the chemical compositions of steels. The ant+corro-
sion property can be high by anodizing for titanium alloy and plating Cd or CdTi for steels. It is nee-
essary to protect for aluminum alloys or steels when they are used with T C21 titanium alloy.
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1 TC21 ( /%)
Table 1 Chemical composition of T C21 titanium alloy( mass fraction/ %)
Ti Al Sn Zr Mo Cr Nb Si Fe C N H [0}
Substrate 6.0~ 5.5 2.0 2.0 2.5~3.0 1.7 2.0 0.1 <0.15  <0.08 <0.05 <0015 <0.15
2 2A12,LD7,7B04 ( /%)
Table 2 Chemical composition of 2A12, LD7,7B04 aluminium alloys(mass fraction/ %)
. . . . Others
Material Cu Mg Mn Fe Si Zn Ni Ti _
Single Total
2A12 3.80~ 4.90 1.20~ 1.80 0.30~ 0.90 < 0.50 <0.50 <0.30 <0.10 <0.15 Bal 0.05 0.10
LD7 1.90~ 2.50 1.40~ 1.80 < 0.20 0.90~ 1.50 <0.35 <0. 30 0.90~ 1.50 0.02~ 0.1 Bal 0.05 0.10
7B04 1.40~ 2.00 1.80~ 2.80 0.20~ 0.60 0.05~ 0.25 0.10 5.00~ 6.50
3 30CrMnSiA, 30 CrMnSiNi2 A, 1Cr1 SNidMo3N, (NG2000 ( ! %)
T able 3 Chemical com position of 30CrMnSiA, 30CrMnSiNi2A, 1Cr15Ni4Mo3N, CNG2000 steels(mass fraction/ %)
Material C Mn Mo Si S P [0} N Cr Ni Cu Al Ti Co
0.28~ 0.80~ 0. 90~ 0. 80~
30C rMnSiA <0.030 <0.030 <0. 40
0.35 1. 10 1. 20 1. 10
0.27~ 1. 00~ 0. 90~ 0. 90~ 1. 40~
30CrMnSiNi2A <0.015 <0.025 <0. 250
0.34 1.30 1. 20 1.20
0.11~ 0.5~ 2.3~ 0. 05~ 14. 0~ 4.0~
1Cr15Ni4Mo3N <0.70 <0.020 0.030
0.16 1.0 2.8 0.10 15.5 5.0
21~ 1.1~ 2.9~ 11~ ~
CNG2000 0.1 <0.1 <0.005 <0.008 <0.0025 0.0015 0.015 0.015
0.25 1.3 3.3 12 14
1.2 , 3.95,5.91,6. 33BA/ cm’,
HB 5374- 87¢ ” HB 5374- 87 D
ZRA-2 R 100mm X s ,
20mm X 2~ 3mm JSM-5600LV
3 4
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2
2
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B ,7B04
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, TC21 ) )
2A12, LD7, 7B04 ,
4 TQ1 2A12,1D7,7B04
Table 4 The results of T C21 titanium alloy coupled with 2A 12, LD7,7B04 aluminum alloys
Couple Galvanic current density  Potential before coupled/ m V Potential after coupled/ mV Galvanic
Cathod Anode /(BA* em™ 2) Cathod Anode Cathod Anode potential/ mV
T C21 2A12 3.95 - 262 - 720 - 151 - 791 - 710
T C21 LD7 5.91 - 224 - 733 - 258 - 756 - 727
T C21 7B04 6.33 - 125 - 789 - 188 - 785 - 776
T C21 anodic 2A 12 anodic
0.313 + 288 - 624 - 321 - 842 - 629
oxidation oxidation
T C21 anodic LD7 anodic
0.313 + 248 - 642 — 438 - 768 - 687
oxidation oxidation
T C21 anodic 7B04 anodic
0. 257 + 251 - 679 - 437 - 770 - 684
oxidation oxidation
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Fig.4 Microstructure of aliuminum alloys coupled with TC21 after anodic oxidation (a)2A12;(b)LD7;(c)7B04



TC21 43
, TC21 , . .
7B04 TC21 . .
7B04 R s s
27.3,1.29UA/cm’, ,
E C 5,6 , , ,
3 5 : TC21 7B04 . .
5:1 R
; 4 6 ) ) )
TC21 7B04 s
5:1 , , /
/ )
5 TC21 7B04
Table5 The results of TC21 titanium alloy coupled with 7B04 aluminum alloys
Couple Galvanic current density/  Potential before coupled/ mV Potential after coupled/ mV Galvanic
Cathod Anode (HA* em™?) Cathod Anode Cathod Anode potential/ m V
TC21 7804 27.3 - 245 - 780 - 30 - 807 - 716
T €21 anodic 7B04 anodic
oxidation oxidation -2 > - 071 -8 - 70 - 624
2.3 TC21
6 TC21 30CrMnSiA,
30CrMnSiNi2A, 1Cr15Ni4Mo3N, CN G2000
, TC21
30CrMnSiA, 30CrMnSiNi2A
) 5 21, 1. 18UA/cm?,
D ,C ;TC2
5 TC21 7B04 (Sc/Sa= 5. 1) CNG2000 s
7804 0 468HA/ em”, B ;TC21
Fig.5 Microstructure of aluminum alloy coupled with TC21 1Cr15Ni4Mo3N
(Sc/Sa= 50 1) 0 0344HA/ ent”, A
, TC21
30CrMnSiA, 30CrM nSiNi2A, CNG2000
s R TC21
1Cr15Ni4dMo3N
TC21 Q/6SZ 1922- 2002
3 . 30CrMnSiA 0/ 6SZ 1921
- 2002 sl ,
5. 21HA/ cm® 0. 4520A/ cm®,
6 T2l 7804 B ; 30CrMnSiNi2A Q/J11 3043
(Sc Sa= 5: 1) 7B04 - 2002 - )
Fig.6 Microstructure of aluminum alloy coupled 1. 18HA /em’ 0 310HA/ cm?,
with TC21(Sc¢/Sa= 5. 1)after anodic oxidation B ; CNG2000 Q/Jll 3043
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Table 6 The results of TC21 titanium alloy coupled with steels
Couple Galvanic current density/ Potential before coupled/ mV Potential after coupled/ mV Galvanic
Cathod Anode (WA * em™?) Cathod Anode Cathod Anode  potential/mV
T C21 30CrMnSiA 5.21 - 139 - 615 - 181 - 686 - 674
T C21 30CrMnSiNi2A 1.18 - 226 - 748 - 145 - 639 - 633
TC21 CNG2000 0. 468 - 45.3 - 232 -25.7 - 322 - 318
T C21 1Cr15Ni4M 03N 0. 0344 - 209 - 207 - 284 - 305 - 325
TC2lanodic 30CrM nSiA plating
oxidation cadmium 0.452 + 423 - 596 -97 - 587 - 577
T C21 anodic ~ 30CrM nSiNi2A plating 0.310 . 331 a4 _ 309 _ss a7
oxidation cadmium-titanium
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Fig. 11 M icrostructure of steels with plating coupled with TC21 titanium alloy after anodic oxidation
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