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Research on contact-fatigue strength of 45 Hsteel gear
drives with Ni-P-Co alloy coating

LI Xiao-zhou, HUANG Hua-liang
(College of Mechanical Engineering. Guangxi University ,Nanning 530004, China)

Abstract: Contact fatigue failure is one of the failure type for steel gear. This paper researched
the contact fatigue strength of Ni-P-Co alloy coating on surface of gears made from 45# steel.
Several studies on the alloying coating, such as surface shape, surface roughness, micro-hardness
and shape characteristic of fatigue pitting hole were carried out. The experimental results were
analyzed and conclusion was as follows; contact fatigue life and strength of steel gears with Ni-P-
Co alloy coating and air-cooling after heat-treatment with temperature of 450 C are increased re-

markably.
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Table 1 Material element of test sample

LE C Si Mn P S

Ba/% 0.48 0. 26 0. 66 0. 045 0. 015

FAREETREHERBENI-P-Co d &2,
BN 8 pm.

AP 37 I B 7L JP-BD1500 BY 4% foh o7 55 1K 56
PLESEAT. FREERMET S B KB AEFELU
T 0.3 mm 4P Hlk, BB FEEERN 10%;
R GEFR A ES 2 000 r/min, FiRA GRB4E)
A 1800 r/min. 3T it 4% A N100 S8
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Table 2 The trial results of contact fatigue life

T AR/ % f/10° % 3 Farik NN

nons! N/mm®  F(NY=0.1 F(N)=0.5 a FINY=0.1 F(N)=0.5 N
1—0 1.04 7.273 7.139 1.621 1.00 1. 00 1. 00
1—1 o, =800 7.017 8. 826 8. 768 8. 217 1.736 1. 462 1. 452
1—2 6.975 9. 473 9. 407 6.157 1. 728 1.560 1.558
20 3. 007 1,475 4.331 4.739 1.00 1.00 1.00
2—1 a=1130 3. 441 5.338 5.871 1. 289 1. 144 1.193 1.348
2—2 1. 610 6.733 6. 696 4,974 1.533 1. 305 1.511
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Fig.2 Energy dispersion analysis under alloy coating
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Fig. 3 The surface shape of Ni-P-Co alloy coating
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Fig. 4+ The curve of surface roughness of Ni-P-Ca

alloy coating
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Fig.5 The relation curve between micro-hardness

and temperature
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Fig. 6 The X-ray diffraction diagram of Ni-P-Co

alloy coaing
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Fig. 7 The surface shape of non alloy coating
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Fig. 8 The surface shape of alloy coating
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