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Robot Grinding System for Gears of Helicopter Reducer
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(Collage of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)
Abstract: To realize the automatic chamfering grinding of curved bevel gear with high hardness and complex curved tooth profile
structure, a robot chamfering grinding system with floating compensation function was developed. By studying the processing
technology and grinding principle of robot grinding for bevel gear chamfering, a method for automatic bevel gear chamfering was

obtained and its feasibility was verified. The process includes tool and workpiece coordinate calibration, off-line programming of
chamfering path, automatic chamfering and dimension detection. With the new system, the size error, surface quality and
consistency efficiency of the chamfered surface processed are greatly improved as compared with traditional machining.
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TCP ( tool center point) BIHL#$ A T H A0 &1, il 3 #L
28 N B F54 MToolTCPCalibpl,p2,p3,p4,tooll , max_err,
mean_err; K315 TCP, Hr1 pl p2 p3 p4 FHlas st
4 A4~ 5 1 jointtarget (6 PHIALBRME ) , B 45 R IE F tooll
HYARBR 2R o TESSINIY SR BUR , TU AR il — D BRTE, 3RO
B R 341 TCP BTAE wobjO ' AY A BRAE wyz, 3 33 FRBUER L
HebRok 5 TCP,

B=AX (1)
A A FPLAS N tool0 FIR M Y HIL B pose (xyzql—q4) ;
X N T.H tep pose(xyz,ql—q4) ; B AHLEE A 401 T.EFE R
T A=Y pose(xyz,ql-q4) JRLIRE] X=A""B,
1 A5 BFE Robot Studio WA T (B 3)

IPROC cal tcp pos(robtarget pl,robtarget p2,robtarget
p3,robtarget p4,inout tooldata tooll)
var pos tool_pos;
VAR pose posel:=[[@,8,0],[1,8,0,8]];
tool_pos:=cal ball_center(pl,p2,p3,p4);
posel:=[tool pos,[1,0,0,0]];
posel:=posemult(poseinv([p4.trans,pd.rot]),posel);
tooll.tframe:=posel;
tooll.tframe.rot:=[1,0,0,0];
ENDPROC
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