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Wear Resistant Comparison of Spraying WC-17Co Coating and
Chromium Plating on the Surface of TC2 and TC6
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Abstract: TC2 and TC6 titanium alloys are commonly used in the aerospace field. In order to increase
the wear resistance of titanium alloy mating surface, the surface of titanium alloy was sprayed with
supersonic flame tungsten carbide, and the friction properties of TC2 and TC6 titanium alloy by
spraying WC-17Co and hard chromium plating were compared. The results showed that a compact

surface can be obtained by spraying WC-17Co , the porosity was less than 0.5 % , and the wear
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resistance was significantly improved.
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Tab.1 Chemical composition of TC2

— . HiAth 2y
JCE | Ti|Fe| C | N| H | O |Cr|Mn| Al |V
Ji
0.8]3.5
TE |, SIS lIs s <
%E —| ~ ~ — <0.1
(Wt%) 0.30/0.10/0.05/0.012/0.15
20150

&2 TC6oUFEMS
Tab.2 Chemical composition of TC6

JCZE | Ti| Fe [Mo | Cr | Al | Si | C | N | H

02120 | 08 | 55]0.15

G VIS S| s | s
(wt%) | 0.10 | 0.05 | 0.015

0.7 | 3.0 | 23 | 7.0 | 0.40
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Fig.1 Size drawing of metallographic specimen

and its cutting method
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Fig.2 Micro morphologies of typical cross section of TC6
and TC2 spraying WC coatings
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Tab.3 Layer porosity of WC coating

1R /%
ik LB

Iﬁ 7. A
i MR 1 2 3 4 5 ﬁ?

AR TC2 | 028 | 034 | 0.37 | 0.30 | 0.42 | 0.34

RALES | TC6 | 039 | 042 | 030 | 0.34 | 036 | 0.36

TC2 | 0.68 | 0.64 | 0.72 | 0.69 | 0.72 | 0.69

i
TC6 | 0.79 | 0.73 | 0.71 | 0.74 | 0.75 | 0.74
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Fig.3 Typical cross section morphology of chro-

mium electroplating on titanium alloys
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Fig.4 Morphology and EDS diagram of carbonized

dock coating sprayed on titanium alloys
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Tab.4 Test results of wear resistance

— iﬂi#jéﬁ R IR I?T%Eiﬁ JE A i
=2 EitMy/g | FEEM /g | AM/mg
1 168.6254 | 168.6213 4.1
54 WC17Co 2 167.3534 | 167.3485 4.9
3 167.3918 | 167.3872 4.6
1 161.8848 | 161.8524 324
LB R U 2 160.6517 | 160.6126 39.1
3 163.4249 | 163.3897 35.2

K16 TC2 M TCO6 R & & Witk ik (L iR)Z 5
YRR BRI LU, BB 6 T LUE ik fb
B 4% 2 PR R T 9 T AR A A R R AR TR . i i
TSR BT AT 0 - TC2 8R4 B LR il A0 45 0 2 B R T
FE 4 0.975 pm, B IR 95 B2 4 774 pm; TC6 BA 4 4 W
WA R 2 BRI 118 pm, BSIR 58 N
876 um; TC2 #k & 4 W 4% 85 2 B IR IR JE 249
3.27 um, T B 250 381 pm; TC6 k4 4 i 4% % |2 %
JEIRFEZ) R 3.5 um, %2 £ 24k 446 pm.,
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Fig.5 Friction coefficient comparison chart
between WC and Cr
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Fig.6 Analysis of wear scar characteristics of WC and Cr
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Fig.7 Comparison charts of wear amount of WC and

Cr coatings
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Tab.5 Change of coating quality in friction test

577 | 15 mi 30 mi 15 min | 30 min
SR min min
WE4 WIRZE | iR
5 WRE | RZE | RzE
B e | e | T | W
H/g H/g H/g
fb/mg | ft/mg
2005NS
1 . 88.18728|88.18697|88.18631| -0.31 -0.97
2005NS
2 5 88.69538|88.69427|88.69406| -1.11 -1.32
PR
3 87.90102|87.89168|87.87794| -9.34 -23.08
(20N)
4 HEER 2 187.97645(|87.95486(87.93816| -21.59 | -38.29
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