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Interference Detection and Correction of Cladding
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ABSTRACT: Laser remanufacturing technology will encounter many kind of parts with complex curved surface in the actual
processing. Reasonable laser path planning is the key factor to obtain high-performance metallurgical cladding. The plane space
was divided into positive and negative domains by translating the current beam vector to a certain distance. The feature partition
was used to judge the relationship between the current point set and rapidly eliminate the interference between laser beam and
parts. For accurate detection, the interference factor 4 was calculated to determine the vector /4, divide the surface into regular
micro-objects (block) and analyze the intersection information between the beam and the block to complete the accurate search

of interference detection. The interferences © was calculated under the condition of ideal cladding layer. With the current point
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as the focus and the tangent direction as the fixed axis rotation angle O, the beam attitude was adjusted to the safe areca. The

three-dimensional model of parts was established and the trajectory was simulated by C program. The expected set of points was

47 883 of which 7341 were failure points, and the interferences were in the range of 10°. The effective correction of all

interference beams was completed to generate the optimized robot path program. Collision detection between objects is executed

by simulation experiments in the pre-processing stage, which eliminates potential safety hazards in laser remanufacturing in

time, forms reasonable cladding trajectory, improves processing efficiency and saves production costs.
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Fig.3 Principle of characteristic partition
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Fig.7 Rough detection: a) safe rage, b) interference
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Fig.8 Accurate detection and correction: a) adjust the
interference laser, b) local enlarged drawing

RERRE, Ho B IR . I HER R,
PIFEAFAE B A I, AW REN. U et N
B, il 522 A XA R LR ), VI ¢
SERPAL AL, SRR RBIECRY dg. H1aH n Al
dg WALARMITHE LT Mo, 5y . &/
T, WHEIEJRHOEH dg T LI PRk o i i) A

MOEH s ART, WA o RIS, W25 Tk
E X
@=arccos (_dg N J (7
|dg[n|
BIRRAENT

1) WIRess S 808

2) WA R B, AL S EE R, all
R BN

3) =i+l BIEDER [, R A .

4) MrEHLR 1. [dE m i v, A my v
F R, WK S d A AASEERT R B E—4
AW, AT 4,

SOTFR LB F 4, SRAFEH 5 block HIZE AL e,
24 Co I3

6 )47 O<y, MR LA TEIE, 750 A TEHOLH .

7)Y i<all, ERLHE3); WK i>all, FRIFE5HR.

2 BN RLA)

SIS AEAR SCHRE B S T AT, SRS R AT
{15 BAAEL o & 9 Ay [T T 25424 F) — 2 ABE 50 1 A= ol 1) it
WA . TR A A ARG R (N 10a),
LA B R ST LT, fRic S Es o T
M, WE 10b, BAEERE RS b, Horh LAY by =
XN SR LA T, T EPEZHRIX
WO FARRAL , [FIRHERAR N AE E R, & 11, 7]
LB, TEfE M 10umM, WERSRZEREE
Ko B 12 FHHATCHCE VR E X LA, Ok
FoRBIET M TR, SOLERBIEGNARL
W



Haok 3 X B BT HRRIERI A ALHGL i T35 R T S A8 I - 279 -
a =HEAERY b FiI AR
Ko g B
Fig.9 Build part model: a) three-dimensional model, b) expected point set
y -
a i EHRoL b THA
K10 s tam
Fig.10 Interference detection: a) all scanning laser, b) interference points
600 .
3 #Hit
m_¥§§ N\ 1) A B B AR SRR LT, 25 R MU it i it
\ NS PR % R SRS 34 LT B 2 i 2, 5

Count

200

7777777777777
%
Y
7777
77777

D77/
7277277

N

N ANAN AVAAN NN

E 11 Tt

Fig.11 Analysis of interferences
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Fig.12 Correction of laserattitude
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