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Abstract: In the measurement practice of gear helix deviation, there is phenomenon that big difference
often appears between helix deviations for different gear teeth. In order to improve the measurement
accuracy of gear helix deviation, influence laws of installation error of mandrel and gear on gear helix

deviation were respectively researched. Firstly, mathematical models of influences of mandrel
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installation eccentricity and tilt error as well as gear installation eccentricity and deflection error on
gear helix deviation were respectively established. Then precision test experiment of gear helix
deviation was conducted by using manufactured flat washer (1 #, 4 #) and tilt washers with tilt
errors respectively of 5.5 pm/45 mm (2#) and 11.9 pm/45 mm (3 #). The following result was
achieved: the difference of maximum for helix slope deviation fy; and theoretical model was 0. 17 pm
and relative error was 7% to adopt 2 # tilt washer; the difference of maximum for helix slope
deviation fy; and theoretical model was 0. 06pm and relative error was 1% to adopt 3 # tilt washer;
while shape deviation fp of gear helix was basically fixed in the two tests. Experimental result
indicates that measured result of deflection error of gear installation on helix deviation is basically the
same as theoretical value to verify accuracy of established mathematical model. Error compensation
method of compensating helix slope deviation difference through adjusting deflection error of gear
installation according to established mathematical model is proposed., which is of important research
meaning to develop high precision gear artifact.
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Fig. 1 A test report of gear helix deviation
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Tab.5 Comparative analysis of experimental results
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SEBRAE/ pm 0.1 5.2

2218 /pm 0. 44 0. 06

GRS — 1%

He2#-1# FRTE 22 ML 1# AMXHE; 3 #-1
RN 3 # IS 1 AIAHNE .,

Sl A T EUIL I A5 R S RS (H R AR
/M 22 19 R AT - A4S A A7 A 2R ik 22 ML A
PEDR 22 5 M KA 23 BE A (AU 0.1 o) B9 BRI 5
AR 2 1 R P AT AE 107 LA A A A A R 22
R 22 Xt AR SRR 18] B2 WA K s R AR A B K
R AR eZ RIS ENE A T

A SCHENT T 1A 28 2 R 25 X MR E & D 25 5 TRl
MR B e e o B AT A O A o 3 i
Xof W e i 22 B SE W 29 Ry 0. 206, BEAS W] L 2 g
ATt s TER ZEARHUR Ty ) b AR 22 v T
0. 1M 508 147 8 R ke £ {05 R iy 22 86 A AN 77 A 52 Wi 5
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