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Abstract

High Wear-Resistant Particulate Reinforced Composite Coatings for
Corrugated Rollers by Laser Cladding

Ma Mingxing Zhang Hongjun

(Key Laboratory for Advanced Materials Processing , Ministry of Education, Laser Processing Research Centre ,
nitrogen hardening, chromeplate,

Department o f Mechanical Engineering , Tsinghua University, Beijing 100084, China)

The present hardening technologies for corrugated rollers, such as intermediate frequency quenching,

laser transformation hardening and tungsten carbide spraying, have some
limitation on cost, lifetime, technique stability and rejuvenation capability. Laser cladding offers an approach to

improve the above comprehensive properties when hardfacing and repairing the corrugated rollers.

This paper
reported a laser cladded particulate reinforced composite coating by using a unique cladding powder material THW-

The main microstructure of the coating consists of hypoeutectic matrix and many homogeneously distributed complex
composite coatings have been dramatically improved.
wear resistance

abrasive wear resistance and working lifetime of corrugated rollers hardfaced by these particulate-reinforced
51 5

64 to tackle the severe dry friction abrasive wear on corrugated roller surface. After laser cladding with optimized
==

parameters, the crack-free coatings with thickness over 0. 4 mm, have strong metallurgic bond with the substrate.
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Fig. 1 Dimension of the specimens for corrugated rollers
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Table 1 Key chemical composition of iron-based alloy

(mass fraction, %)

Cr Si B Fe

13.6 1.10 1. 60 0.15 Bal.
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Fig. 2 (a) Schematic diagram of abrasive abrasion test

machine; (b) dimension of specimens for abrasion test
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Table 2 Parameters for abrasion test

1 2 3~6
Parameters — - — - — -
Pre-grinding Abrasion Pre-grinding Abrasion Pre-grinding Abrasion
Load /N 10 30 60 30 90
Time /min 1 5 5 1 5
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Fig. 3 (a) Macrograph of cladding layer;

(b) interface of cladding layer
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Fig. 4 Microstructure of cladding layer. (a) microstructure
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microstructure of laser hardening layer
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Fig. 5 Area distribution of alloy elements and EDX analysis of particles
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Table 3 EDX results (mass fraction, %)

Ti w Cr Mo Fe
A — 7.9661 10.8738 2.1615  78.9985
B 47.5712 43.8286 — 4.1336 4.4667
C - 4, 2402 5.5874  0.4443  89.7281
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Fig. 6 Micro hardness of cladding layer
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Table 4 Results of wear test

Parameters before abrasion

Parameters after abrasion

Time /min

Weight loss /g Total loss /g

Weight /g Height /mm  Weight /g Height /mm
Laser hardened 6 29.1960 16.13 28.7839 15. 33 0.4121 1. 3407
coatings 29.2684 16.13 28.8130 15.32 0. 4554
29.3214 16. 14 28. 8482 15. 31 0.4732
THW-64 coatings 36 28. 3536 16. 01 28. 3181 15. 86 0.0355 0. 0980
28.1638 15. 82 28.1282 15.72 0.0356
28.7250 16. 10 28.6981 16.03 0.0269
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Fig. 7 (a),(b) Worn scars of cladding layer;

(¢) worn scars of laser hardening layer
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Fig. 8 Working corrugated rollers strengthened by

laser cladding
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