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Wear and thermal fatigue properties of Ni60A/Cr,C, coating
prepared by PTA welding on H13 steel
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Abstract; Ni6OA/Cr,C, surfacing coating was prepared on the surface of H13 steel by plasma transferred arc welding (PTA) technology, and
its wear behavior and thermal fatigue properties were investigated. The results of pin-on-disk wear tests at 600 °C show that the wear resistance
of the Ni-based Cr,C,-reinforced coating, is 2.8 times of that non-reinforced, and 11. 6 times of that of the H13 steel. The nickel-based coating
can significantly reduce the friction coefficient of H13 steel, and the addition of CryC, will weaken the friction performance of the coating. The
main wear mechanism evolves from oxidative wear to abrasive wear and adhesive wear as the wear progresses. The results of thermal fatigue test
at 800 C to room temperature show that the fatigue crack reaches 200 pm after 48 thermal cycles for the Ni-based Cr, C,-reinforced coating,
earlier than after 62 cycles for the non-reinforced Ni-based coating. High temperature oxidation promotes the initiation of thermal fatigue cracks.
The Cr,C, reinforcing phase is peeled off from the Ni-based substrate, resulting in a decrease in thermal fatigue properties.
Keywords: chromium carbide; powder plasma transferred arc welding; wear; thermal fatigue
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Table 1 Plasma transferred arc welding parameters of the Ni-based alloy and the Ni-based Cr,C,-reinforced alloy
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Fig. 1 Macrographs of surfacing weld

bead of the two kinds of powders

(a) nickel base alloy; (b) Ni-based Cr;C,-reinforced alloy
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Fig.2  High-temperature friction curves and wear morphologies of the three specimens

(a) friction coefficient; (b) wear morphology of H13 steel; (¢) wear morphology of Ni60OA coating; (d) wear morphology of Ni6OA/Cr;C, coating



178 Bk Kk u

JZ2136. 1% 244 HI13 H(1 8.6% . XKW AL
B A B Z A 600 °C B i i ik B 1 HI3 i
11.6 £, 3% HL it BEPE LR L A & B2 45 T 2.8 £,

H13 F47E iR AR 2 B A 50 e 3 Ak, Re B 5l 38
FEAC, S5 5 SR DD A 7% . A2 Ni60 by @il
& RIS 25 1 T A B2 T R 45 45 K Y-, PE BRI A
o AR, mIREGE SRR R B . XTI
BE G RZERERI T EDS 508, SeiE 2R
P G 1 Ab) TR AR (B8, T ) ok 63.73%
Fe 33.55%0 Fil 2. 72% Cr, Fe & B 5k T HAh 354>,
XEBA %K B AR, 76 @ i B A, B BN
Fe FI§ /Y Cr Ni g U0 F 552, T8 8 8 A 1 S 8 119
2 T4 7 AR T B L AL Ak Y OT A
(1% 3) #718.17%Ni 29. 98% Fe 18. 17% O F1 13. 15%
Cr, RN Si, REAEHZ EWERILS &My, B
BRI 4 4b Sk Cr DT Uit /- 8GR $ 35.15% |, 8
JZ AR RAE i B 1 REAR B E— 42Tt

R2 HAHERRERK

Table 2 Wear mass loss of the pin specimen
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Fig.3 Curves of thermal fatigue crack length and

number of circles of the tested coatings
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Table 3 Element content at fatigue crack end of the Ni-based
Cr, C, surfacing coating

jEaEd] C 0 Si Cr Fe Ni
1 2.05 6.48 4.27 16.23 70.97
2 1.00 2.1 3.90 12.48 17.22 63.30
3 0.31 3.40 18.46 19.39 58.44
4 0.00 1.45 50.13 17.78 30.63
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Fig. 4

(a) crack initiation; (b)secondary crack; (¢) reticular crack; (d) crack end
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Effect of La, O, additive and salt bath temperature on oxygen-boronized
microstructure and properties of TC4 titanium alloy

Liu Yangguang' , Xu Xiaojing' , Song Zhenhua', Wang Yang’, Zhu Liangliang’ , Zhu Jinsong’

(1. Institute of Advanced Manufacturing and Modern Equipment Technology, Jiangsu University, Zhenjiang Jiangsu 212013, China;
, Nantong Jiangsu 226534, China;

3. South Asia ORESTE Machinery Co. , Ltd. , Nantong Jiangsu 226600, China)

Abstract; Effect of lanthanum oxide ( La, O, ) additive and salt bath temperature on microstructure and properties of oxygen-boronized

2. Jiangsu Tangchen Auto Parts Co. , Lid.

specimens were studied by means of OM, SEM, XRD, EDS, Vickers hardness tester and friction tester. The results show that the thickness
of the oxygen-boronized layer increases first and then decreases with the increase of the amount of La,O;. When the content of La, 0, is 3% ,
the thickness of the layer reaches the maximum value (32.74 pm). Compared with that obtained at the low temperature (950 C ), at high
temperature (1000 “C ) the layer has a better surface, with higher thickness (34.19 pwm), higher surface hardness (1211 HV0.2) , larger
interfacial bonding force (87.36 N), and lower friction coefficient (0.28). By analyzing the influence of temperature on the process of
boronizing and the test results, it is concluded that the salt bath boronizing test with lanthanum oxide additive at 1000 C is more valuable.

Keywords: lanthanum oxide; salt bath boronizing; TC4 titanium alloy; interface bonding force; friction and wear resistance
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