%33 % 43 b =B X W L E Vol. 33 No.3
20204 6 H CHINA SURFACE ENGINEERING June 2020

doi: 10. 11933/j. issn. 1007 —9289.20200222001

ETHHREEBLEENLMHFREENEREES
e, &= W, A, AR, Koo'

(1. KL TR WU TR, KO%E 116024; 2. = — AN RES A BR/A |, d6ET 102202)

W ZE . BB — R R S AR 2 DU TSR R B 5 7 SR O RE BAR N 1 5 1 T e s R AT
I, sl NG SERUBEIN T B I8 (6 14 0 T 0 78 J2 40 B 82 30 16 0 9 SR AR U J86 35 1 0 B T R B A S T
W T ER P ROCIE R TUMT B AR R S8 A8 5 A B B ] 15345 246 52 0 B AN [ JR A2 T, %6 145 22 0 A 1) A B LA
Kt J5 V3 BRAEAE 52 DI A UARL AR B, St SR I, R 2 L AT B AR 706 U s D T S8 374 R R O 60 7 B R 1T 1
52, AT DAAT F6 15 U T E 0 2 2 A e B 5 0 AR D A 15 B S 60, O ELJA B R 0 B T 0 A D A 1A B A R AN i
0.7 mm; PbAM, 5616 16 T 7016 T 1 v B AR MU A BE R AR B S1. 84 (HA T 256 B 5 16 568 JRUAG 15 86 1Y) e/ INEE B R /N T
0.1 mm,

KRR WOCKE U B I A1 5, TR AR 2 S

RESES: T™N249 MRS A XEHS: 1007-9289(2020)03-0129-08

Gear Repairing Based on Geometric Mathematical Model of
Tooth Surface Defects by Laser
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Abstract ; As a remanufacturing technology, laser cladding is widely used in the repair of mechanical parts. In order to reduce
the difficulty of machining after defects of tooth surface are repaired by the laser cladding technology, the profile of coating should
be made similar to the original tooth profile. Geometric mathematical model of tooth surface defects by laser repair is established
based on the processing principle of tooth profile. When different parts of tooth profile are repaired, deflection angles of tooth and
inclination angles of tooth can be given by the geometric mathematical model. The experimental results show that the profile of
coating is very similar to the original tooth profile when laser cladding has been performed to repair the defects of tooth surface by
the geometric mathematical model. And the distance is less than 0. 7 mm between the profile of coating and the original tooth pro-
file. In addition, although the maximum inclination angle of tooth is 51. 84° in the laser cladding process, the minimum distance

is greater than 0. Imm between the profile of coating and the original tooth profile.
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(b) Schematic diagram of a single tooth to be repaired
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Fig. 1 Schematic diagram of tooth surface to be repaired
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Fig.2  Schematic diagram of the tooth profile flve-part in ar-

ea A to be repaired
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(a) Included angles between the area to be repaired and the
center line of the tooth
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(b) Angles between each part of the single tooth of the gear
to be repaired and the horizontal surface
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Fig. 3 Geometric mathematical model of gear single tooth

in area A to be repaired
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Angle of deflection and angle of inclination when

Table 1

the tooth profile is repaired

Angle of  Angle of
Name Location

deflection  inclination
Dedendum circle CD @' @
Knuckle of

DE

dedendum bottom
Transition curve EF B’ B
Involute FG &' &
Addendum circle GH P’ D
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Fig. 4 Schematic diagram of A region model of gear single

tooth to be repaired
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(a) Semiconductor laser (b) Industrial robotic arm

(c) Laser cladding head
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Fig. 5 Semiconductor laser cladding system

(d) Powder feeding system
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Table 2 Related parameters of negative displacement gear
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Table 3 Laser cladding process parameters
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(b) Cross section of gear single tooth after repair
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Fig. 6 Tooth of the gear repaired by laser cladding
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