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Abstract

Objective: To verify whether the accuracy of the milled and machined face gear tooth face meets
the corresponding standard. Method: Firstly, the orthogonal face gear tooth equation was estab-
lished by the envelope method and the basic principle of gear meshing, so as to establish the face
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gear model; the three-tooth face gear was milled by a five-axis CNC machine, and the actual ma-
chined tooth face was obtained by a 3D scanner and compared with the theoretical tooth face for
analysis. Results: The accuracy of the milled face gear tooth surface in the tooth top and tooth root
position is low and cannot meet the corresponding standard. Conclusion: Milling the face gear tooth
surface requires reasonable planning of the tool path in the tooth root and root position to improve
the milling accuracy of the face gear tooth surface.
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Figure 1. Coordinate system of orthogonal gear envelope machining
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Figure 2. Tool involute tooth profile
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Figure 3. Face gear tooth profile surface
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Table 1. Face gear parameters
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Figure 4. Face gear tooth path
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Figure 5. Machined three-tooth gear
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Figure 6. Scanning model
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Figure 7. Theoretical model
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Figure 8. Machining model error cloud

8. MIREREZE

REXS I RE R, s R ZE AT 2, T AT, 84.99% I KN 22 44 73 AT (E+0.35~—0.35
VA, 192 R RE S R ZE A, WlE 9 B,

DOI: 10.12677/met.2023.123025 219 PR LR S HEAR


https://doi.org/10.12677/met.2023.123025

FRA %

Table 2. Distribution of deviations

=2 RESH
>Min <Max #H %
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Figure 9. Deviation distribution chart
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Figure 10. Cloud of machining error on the left side of the tooth surface of the face gear wheel
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Figure 11. Cloud of machining error on the right side tooth surface of the face gear tooth
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Table 3. Comparison of machining errors of individual points on the left side of the tooth face of face gear teeth

3. mERREEZMER A R mTIREN LR

o) N X bifmzE Y b= Z HbrimZE SmZE i 2 4%
A001 +1.0 +0.0009 —0.0266 +0.0111 0.0288 1.000
A002 +1.0 0.000 +0.0036 —0.0016 —0.0039 1.000
A003 +1.0 —0.0002 —0.0450 +0.0229 +0.0505 1.000
A004 +1.0 —0.0001 —0.0420 +0.0195 +0.0463 1.000
A005 +1.0 +0.0002 —0.0194 +0.0086 +0.0212 1.000
A006 +1.0 —0.0002 —0.0178 +0.0091 +0.0200 1.000
A007 +1.0 +0.0001 +0.0164 —0.0064 —0.0176 1.000
A008 +1.0 —0.0000 —0.0031 +0.0014 +0.0034 1.000
A009 +1.0 —0.0011 —0.0448 +0.0246 +0.0511 1.000
A010 +1.0 —0.0007 —0.0297 +0.0138 +0.0328 1.000
A011 +1.0 +0.0011 —0.0269 +0.0124 +0.0296 1.000
A012 +1.0 +0.0010 —0.0539 +0.0251 +0.0595 1.000
Table 4. Comparison of machining errors of individual points on the right side of the teeth of face gears
4. HARREANSEE 7S mIRENER
) N X AR 22 Y AAKR G 2E Z MR 2 22 Wz 1%
A001 +1.0 +.0.0006 +0.0228 +0.0116 +0.0256 1.000
A002 +1.0 +0.0011 +0.0400 +0.0204 +0.0450 1.000
A003 +1.0 +0.0017 +0.0531 +0.0222 +0.0576 1.000
A004 +1.0 +0.0014 +0.0326 +0.0276 +0.0428 1.000
A005 +1.0 +0.0001 +0.0363 +0.0185 +0.0407 1.000
A006 +1.0 +0.0009 +0.0491 +0.0230 +0.0542 1.000
A007 +1.0 0.0000 +0.0189 +0.0088 +0.0208 1.000
A008 +1.0 +0.0006 +0.0307 +0.0260 +0.0403 1.000
A009 +1.0 +0.0008 +0.0507 +0.0256 +0.0568 1.000
A010 +1.0 0.0000 +0.0571 +0.0264 +0.0629 1.000
AO011 +1.0 —0.0004 +0.0545 +0.0276 +0.0611 1.000
A012 +1.0 +0.0006 —0.0254 +0.0106 +0.0276 1.000
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