| 585 F17H/2021 £9 B/ EXBFEHE

iyt Bl St FZFHE

i 9 % RO INTHE SR 4 1 V52 1% 15 40 1 FE 114 35 M)

Bh, TEE, BAGE, B

TR TR S Ty 22220t , il 773 315211

T RIS Al AL BT DL bR A R PR RE VO I T2 PR EL AT e R R e A AR DL T R T A D
BERE U (9 ] 5 o B L REH R (9 S e, B 2 Y R R I CE G S R IR AR . O T IR TSN Sk M S AUk R
THT B 42 8 0 % 52 00, 6 45" 53R 382 10 08 P 06 I T g U 4 S0 A 58 2% 1R 5 AN 4 A R AT R R
SR A 5 AR R 4B A T RS W I A e T M N TR AR D o SRR A R AR T T W Y A%
L SN S e I S0 SR A A B AR AR ARG B A A RN R R R o AN S T LA v i 6 il R L I
42 JE R T3 R B AR A8 D, AT I T B YTt T R S T Y R S AR E <

KR HOLE WOt U fi; BN

FESES THI17.1 XHEFRERS A doi: 10. 3788/LOP202158. 1714005

Effect of Magnetic Field on Friction and Wear Properties of Laser

Surface Textured
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School of Mechanical Engineering and Mechanics, Ningbo University, Ningbo, Zhejiang 315211, China

Abstract Surface texture treatment can improve the wear properties of the materials. Laser processing technology
is often used for the preparation of surface texture of various materials because of its advantages of high precision and
high efficiency. With the development of electromagnetic technology, more friction pairs serve in magnetic field
environment. In order to analyze the effect of applied magnetic field on the friction and wear of the dimple textured
surface, the dimple texture is fabricated with laser on the surfaces of the 45" steel specimens, and wearing
experiments are carried out under two experimental conditions, such as normal and applied magnetic field.
Coefficient of friction, lubricating oil viscosity and wear mass loss of the worn specimens are measured. Worn
surfaces and wear debris are observed with microscope. The experimental results show that under oil-lubricated
conditions, applied magnetic field reduces the coefficient of friction, wear mass loss and adhesive wear on laser
textured surface. Applied magnetic field can improve the oil viscosity, the capacity of trapping wear debris of
textured dimples and the carrying capacity of oil film, which can improve the tribological properties of the laser
dimple textured surface.
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Table 1 Elements in 45" steel and GCrl5 bearing steel unit: %
Material C Si Mn Cr Ni Cu P S
45'steel 0.42-0.50 0.17-0. 37 0. 50-0. 80 <0.25 <0. 30 <0.25
GCrl5 0.95-1.05 0.15-0. 35 0.20-0. 40 1.30-1.65 <20. 027 <0.02
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Fig. 1 Laser surface texture. (a) Textured surface; (b) cross-section profile curve of laser dimple
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Table 2 Time for lubricating oil to flow through capillary tube of viscometer and viscosity of lubricating oil

. 25.0°C 27.5°C 30.0°C
Test condition . - .
t/s 7 /(mm’s ") t/s 7 /(mm’s ") t/s 7 /(mm’s ")
Before wear test 195.3 46. 00 194.0 45.69 181.7 42. 80
After wear test (normal condition) 213.4 50. 26 206.5 48.63 189.1 44.55
After wear test (applied magnetic field) 220.2 51.86 215.8 50. 82 198. 2 46.70
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Fig. 4 Micro-morphology of worn surface. (a) Normal condition; (b) applied magnetic field condition
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Fig. 5 Chip capacity of dimple. (a) Normal condition; (b) dimple surface under applied magnetic field condition; (c) dimple bottom

under applied magnetic field condition
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Fig. 6 Schematic of wear debris trapping process of dimples. (a) Normal condition; (b) applied magnetic field condition
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Fig. 7 Pseudo-color image of dimple texture. (a) Normal condition; (b) applied magnetic field condition
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