B8 EHE2M 2 @ Xk W T & Vol.28  No. 2
2015 4E 4 CHINA SURFACE ENGINEERING April 2015

doi: 10.11933/j. issn. 1007 -9289. 2015. 02. 011

W =k B 5 $8 B LT B 45 4k T 1 BE

T, e, S, il B
R T BORFEBE . f R 210094)

W O o IO B A A T AR TR R ol B L M 6 TR AT A R BB T A . SR R R 25 40 BT 1 B S IR i LR
JE . FHL L 2 BE R LR B X A )2 JEE BE S ), S SRR 0 T A S R AT Ak . R R E AL X SR A A (XRD) L H
i H B5 (SEMD FIRE JE (X (EDS) 45 43 A1 4 AR X 41 9% 22 0 B LW A0 SO0 T 30 DL R Ak 2% B 43 6 AT 17 3R AIE 5 B 400 B 48 PN BB 40
e b 5 sl 3 A T 4 A R s R EE B BRI L (HT1000) | ik vh 5t (Y AG - M50) Fl 25 4 HL Ak 2% 3 77 78 %) 45 4
J2 55 4% 5 2 T S 400 P R L T e ol 4 R S ol BB R AT U IS . A5 SRR W] 7E 750 'C.0.08 A/cem® A FR &S & R = Y
AR 4% 2 L 1B JOF IS B o A B T R 5 29 TR TR B 1k 398 D B 4 TR 05 e A 2 0 T PR AIG 33. 306 5 55. 6 %05 i ik
B AB XS T8 88 2 IE 88 T 365 mV, MR B& 1R 17 S ol 1 58 5 Bk o 0 W00 4 225 2R b 3% D o ol A B A T 2 R

KEER : R, R TSR R BOBRe

FEDES: TG174.441 XHERFRERD: A XEHS: 1007-9289(2015)02-0101-07

Wear and Erosion Resistance Properties of Electroplating Ta Coating in Molten Salt

WANG Sheng, XIONG Dang-sheng, LI Jian-liang, HE Yong
(Department of Material Science & Engineering, Nanjing University of Science and Technology, Nanjing 210094)

Abstract: Tantalum (Ta) coating was electroplated from Fluoride for better coating of the barrel with orthonal test.
The composition. microstructure and morphologies of the coating were analyzed by SEM, EDS, XRD and microhardness
tester. Compared with chromium (Cr) coating, the wear resistance, ablation resistance and corrosion properties of Ta
coatings on barrel surface were analyzed by high temperature friction wear tester (HT1000), laser pulse (YAG-M50)
and potentiodynamic polarization and electrochemical impedance spectroscopy (EIS), respectively. The results show that
the Ta coating has good properties when the temperature is 750 C. The sample is compact and uniform, and binds well
with the substrate. Compared with those of the Cr coating, the friction coefficient and the wear volumes decrease by 33.
3% and 55. 6%, respectively. The surface activity is reduced, and the corrosion potential shifts 365 mV than that of the
Cr coating. which significantly enhances the corrosion properties. At the same time, the laser pulse analysis indicats that
the ablative property is also better than the Cr coating.
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Fig. 1 Schematic diagram of the MSE process of Ta
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Table 1 Test factors and levels of MSE process

Time Temeperature Current density Roughness/

Level
t/h T/C J/(A+ cm™) pm
1 1 750 0.01 0.5
2 3 850 0.08 0.05
3 5 950 0.15 0.02

L3 JikFiE

A B2 & FH HVS - 1000 RYAE 34, £ faf 200 g,
WA 10 s52R A D/MAX A X 5 26 37 50 8%
253t AR IR A5 1 O« CuKa 48 5. 35 kV,
30 mALFHFH A 0.2 7/s, FHATEH 15°~8075 &
M Quanta 650FEG 74 H, 7~ 8 058 % A b 1) il
WL45 A8 JEAT RAE

o Uk 7 R 0 L B S HT1000, B 45 i
Bl N @ 4 mm [ Si; N, /NER, #ifaf 100 g, %
200 r/min, B}E] 15 min, RHSHHER K 0.000 1 g
89 43 A R R S A0 T JS B L TR R, R
JHER 1064 nm {9 Nd: YAG Jk b #0t: (YAG-
MB50) B0 R F T FE R T Bk OB AR 2
1 mm, B8 & % HE 29 200 MW /m?* | Jjk i 55 25 I [8]
5 ms ik i ] 55 A8 B85 BE 53 Sl R R U K G Y
Poopi ir ] S RE AR . SR PARSTAT 2273 1
E G AN R GE W2 2 By b e . i
JEAR, S HH AR R T R SR A AR Bl B E AR R R
R . ZE4Fn NaCl 3 b B 47 sl i Az 19 =



%2 ETE A KR R R S LT B L il P e 103

AR TG —2. 5~1 V. 5t 7E 5 % L ®2 RBHRES5ER
THa%E 30 min. fEIEMRR B A FRaE R A, Table 2 Programme and results of the orthogonal test
2 RS} o, o T/ J/ Roughness/ Thick/
h C  (Aecem™) pm pm
2.1 |ESW 1 1 1 1 1 13.2
MR 2 0 B 32 % B H OE A8 R 36 45 SR b AT it 2 1 2 2 2 15.7
B RIE 2 PR, WE 2 AIDER, T E .1 ; ; 1o
VIR 3« I 05 B = L 0 8 > MR . 44 .. ) , "
J& 4% 5 6 45 TR A0 2 B CILIEL 2) ; ) ) \ ) .
(& 2 Ca) Hv JEE B i BsF (] 386 imis 384 . fHAE 3 h
RIS /.l T B B IR oo ! ’ 210
i 3k R A T A9 Pt T I 0 R 0 A ) A f 4R T 3 2 221
T BEAIG S BT DU RR B A6 R T i A, R 8 3 z 1 3 23.5
Jnge . YUTER — o BB IS T A, UL 9 3 3 2 1 23.4

FUBCR AR . % T H B A ) I o R B K, 14.27 18.97  19.23 20. 10
MR K A 3 h B AR, TR . R E K. 2210 20,97 20.23 19, 50
S0 L 08 B I T B R B U2 A L IR R K. 2300 1045 10,90 Lo 6
B 0 10 5 T v R L o B RO ‘

e e . 8.73 2.00 1. 00 0. 50
5y 7R I8 o AE A B R U 2 Y kL AR K
24 24
22 + 221
g g
2 20t 2 20t
8 g
S =]
< 18t < 18t
= =
[l =
16 16
l4 1 1 1 1 14 1 1 1 1 1
0 1 2 3 4 5 6 600 650 700 750 800 850 900
Time /s Temperature / °C
(a) Time (b) Temperature
24 22 \
22
21 F
2 g
< 20+t /'\. =
6 . & 20r /
ﬁ 18- § —
-= -=
= =
19 -
16
l4 " 1 L 1 L 1 1 1 I 1 L 1 L 1 1 18 1 1 L 1
0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0 0.05 0.10 040 045 050 0.55
Current density / (A-cm™) Roughness / pm
(c) Current density (d) Roughness

2 5 D RO B 2 R 05 i)

Fig. 2 Effects of the factors on the thickness of Ta coating
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Fig. 3 Microhardness of the cross section of the Ta coating
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Table 3 Elements distribution of cross section of the
coating
Element w/ % a/%
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Fig. 7 Friction properties of the Ta coating, Cr coating and substrate at room temperature
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