ito= M oKR % iR

JOURNAL OF AERONAUTICAL MATERIALS

F32% 4
2012 4E 8 A

Vol. 32, No. 4
August 2012

EEFEETEX TCo k& & MEEH MM

Fk=E', TXE, F ¥, x T, #HwEFH, L B

(1. Jemtfie 2 #ORHITFE BE , AL 5T 1000955 2. [ & JeBIHLMR T , 22 8 81 241007 )

> 1
727%1 =

PR WT5T T R B RESS ZE X TCO SR 4 A2 R, ) 00 s A8 B M i B ML 8 55 16 L 258 5 4% X B 4% JR TCO %k
A e SR R T SRR EAT TS . 5 REW.TCo (kA &S A A TR R E R 4024
R AE IR BB, AR REE S 2N T2 80 . AL TCO SR 4 i B2 T 4% 125 R 7 T A =i 17 17 86 o B e 7R R A, LAt #e 4
JfE S e o BU L5 R AN AR I SO0 T TR A R BT AR, 0 AR 17. 3% 1 24. 0% o TC6 Bk vl BE B 4% )
P T )2 3 Y R AR R L T, (AT 55 A R AR, it 626. OMPa [ {Ik 2 201. 3MPa,

KR PRGBS  E A i AR R T
DOI:10. 3969/j. issn. 1005-5053. 2012. 4. 009
FESEE: TG174.44; TQ153.2

TC6 Bhi3 &2 — R L BB o + B IAH Bk & 42,
o PR 2 — B 3 3 3R 25 i AR K U IR KO
Ao TCO HA B 1Y %l 5 L | f B A% #4114 g
LR 1 “#PERE, W AE 400 ~ 450°C K i) T A
HoF B T i CHLRRAE 45 Sk (5 R F & s LT
LA AR

BG4 BT S M 5 22, TCO 4K A & T kbl
S S5 AL I 00 20 AT 2 T By 4, DA AR oo T P
B R BT 0 BORE B (HV > 700 ) (1R 4 b | B2
JERGE S0 A EL B A R — R T 2 A 15
KM BB, C W12 BT L i o B %

XHERFRIRAD : A

X EHHS : 1005-5053(2012)04-0049-04

B4, DRI R B S B 0 8 T T B B T B
PE . BRTBR A A B TR U R R X Bk A
G BOPERERZ MW TE AL o 0 iy o JEE 0 v B 8% P O 5
R, PR AR A R T, RO I EOC R A n R
NFEA R 2% | DA % i S LA (98 95 HERE S o AR L
YEWFSE T HLBE R T 200 TCO SR a PR RERYSEZ I

1 MR R 7 ik

1.1 KE#MH
SCH R TC6 BRE 4 AL Bl I3 1,

F 1 TCO BhA @by (Bt r 4/ % )

Table 1  Chemical composition of TC6 ( mass fraction /% )
Al Mo Cr Fe C N H [0} Other Ti
5.5-7.0 2.0-3.0 0.8-2.3 0.2-0.7 0.15-0.4 <0.10 <0.05 <0.015 <0.18 =<0.30 Bal.
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Table 2 Hydrogen content in TC6 titanium alloy

Process Hydrogen content/ %
Blank 0.00365
After pre-treatment 0.01700
After white chromium electroplating 0. 02800
After vacuum diffusion 0.00095
After hard chromium electroplating 0.01300

LG T B S A o e D R R R T TCO BK B 4
A REAFE, T A EFEEEE TC6 K& &
XA BRI, T REAEAE — A XK .
T H T TR R G 4 0 AN 4 AR T vk L A
% ASTM F519 i i B2 4 10 0 16 52 96 07 vk A7 &
MESHG . SRR I W RS WL 1, g5 R
PERE AKX 5 Y TCO K5 4 S M il AR 37 A P A 2 24h
BURE S AR WL W7 11 Ay S TR ) S G e B 4T TC6
NG K S B IVZ Ne 5 1 BUN PN D /38

B 1 TC6 Bk S5 g 45 R L Wi DB A

The cross section morphology of TC6 titanium alloy

Fig. 1

specimens after hydrogen brittleness
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Table 3 The mechanical property of TC6 titanium alloy and

the alloy with chromium coating

Alloys o,/ MPa 8/ % W/ %
1176 20.2 53.2
Blank 1185 17.1 51.9
1192 18.1 53.9
1171 13.4 38.5
Chromium
1185 16.4 39.6
electroplating
1185 16.2 42.9
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Fig.2 Fatigue curve of TC6 titanium alloy

with chromium coating

(a) Fatigue source zone  (b)
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Fig.3 The cross section morphology of TC6 titanium alloy specimens after fatigue failure

(a)blank specimen; (b)the specimen with chromium coating
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Effects of Hard Chromium Electroplating on
Performance of TC6 Titanium Alloy
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Abstract: The influences of chromium electroplating on hydrogen content, mechanical and fatigue properties of TC6 titanium alloy were
studied by hydrogen testing equipment, tensile testing machine and fatigue testing machine. The results show that the hydrogen content
of TC6 titanium alloy increased after chromium electroplating up to the top limit of the acceptance range. The hydrogen brittleness spec-
imens made of TC6 were failure in the hydrogen embrittlement test. So these materials with chromium coating were not suggested to use
for high stress concentration and load-carrying structure. The tensile strength of TC6 was kept constant. The elongation decreased by
17.3%

, and section reduction decreased by 24.0% . The fatigue strength of TC6 after chromium electroplating decreased significantly

from 626.0 MPa to 201.3 MPa by the tensile stress of chromium coatings.
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