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Vital Problems on Laser Remanufacturing Gears
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Abstract Gears are important components in mechanism, which take roles of transfering power and speed. Their

failures are mainly caused by tooth fracture and abrasion. However, reparation of the damaged gears is still a popular

and hard problem in machinery industry. In this paper, as to remanufacturing or repairing the damaged gear-tooth, it

introduced connotation and technical characters of remanufacture engineering. stated connotation and technical

processes of laser remanufacture. Then it devided the damage of gear tooth into three sorts, and discussed the vital

problems on laser remanufacturing of the damaged gear tooth from various aspects such as remanufacturing

processing, performance and shape of the remanufactured teeth. With practical samples, it intepreted the laser

remanufacturing methods for the fracture, tooth-surface abrasion and tooth-end abrasion gears individually. At last, it

points out that laser remanufacturing is great practical technology for damaged gear repair, which shows great

prosperous applications.
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Fig. 1 Failure features of various parts of the damaged gear-tooth. (a) worn tooth-surface;

(b) worn tooth-end, (c¢) fractured tooth
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Table 1 Failure features and causes of the gears damaged in different parts

Failure part Characteristics

Faiure mechanism

Typical parts

(1) Worn surface with base

(1) Abrasion, adhesion

Tooth surface tangent length error

(2) Surface spalling

Tooth side Worn side

Tooth body Fracture or cracks

Affected by sudden heavy load

Constant mesh gears

(2) Contact fatigue

Frequent mesh gears, e. g. ,
Impact worn )
coupling sleeve gears

Possible for all gears
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o laser surface cleaning
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@ laser surface melting

laser surface treatingl— ® laser surface alloying

@ laser surface cladding

laser
remanufacturing
technolgy

@ laser shock hardening
@ laser surface ablating

@ laser cutting

laser forming

® laser welding
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@ laser metal sintering
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Fig. 2 Sorts of laser remanufacturing technology
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Fig. 3 Outer gear-tooth with worn gear-ends

(a) photo of the gear; (b) worn gear-ends
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Fig. 4 Reproductive-tooth by laser remanufacturing. (a)

morphology of the rebuilt tooth; (b) the gear with

reproductive tooth after rough machining
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