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Abstract

In the large CNC gantry machining center, through a pair of straight bevel gear pair, the horizontal
spindle head is used as a driving part for intersecting axes. When it in high-speed operation,
straight tooth bevel gear pair makes a big noise and impact, which results in a decline in the qual-
ity and machining precision of the machining center. In order to solve this problem, it is proposed
that the spiral bevel gear pair is used instead of the straight bevel gear pair. Based on ANSYS
Workbench software, the status of straight tooth bevel gear pair’s and the spiral bevel gear pair’s
the bending stress and contact stress are analysed. On this basis, it is concluded that spiral bevel
gear pair, in the transmission process, of the comprehensive mechanical properties of the tooth is
superior to the gear's performance of the corresponding straight tooth bevel gear pair. This makes
CNC gantry machining center which can be rotary horizontal spindle head dropped to before re-
placing 70 decibels of noise to the 60 decibels, which is significantly reduced.
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Figure 2. Bevel gears force analysis diagram
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Table 1. Spur bevel gear parameters [9]
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ek PN
KR 4 4
4L 41 41
Wi 36 36
58 R AL 0.31 0.31
"ENE 2.0411 2.0411
SR S 45° 45°
53 J A HERE R 115.97 115.97
THER d 164 164
il P 12.57 12.57
SR E A S 0 0
Eifia 20° 20°
YT 3.4 3.4
WA 7.552 7.552
R BESE 6-D6 6-D6
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Table 2. Arc tooth taper gear parameters
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PN 4 4
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o BEIRIHERE R 115.97 115.97
FHER d 164 164
B4R Ry 97.97 97.97
i P 12,57 1257
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U E ) TEHE TiliE
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Widm 7.552 7.552
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Figure 3. Bevel gears meshing diagram. (a) Straight bevel gear meshes; (b) Arc tooth taper gear meshes
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Figure 4. Bevel gear contact analysis. (a) Straight bevel gear equivalent stress nephogram; (b) Straight bevel gear equivalent
strain contours; (c) Arc tooth taper gear equivalent stress nephogram; (d) Arc tooth taper gear equivalent strain nephogram

4. BEEEREMS . QEEEHEEESHNNEE; OESEHRSEFUNERE; (©)IMEEESEFHUN

DB (DIMERESEFUN T LE

Table 3. Spur bevel gear contact line 10 nodes equivalent stress
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TR 1 2 3 4 5
L3008 71 /Mpa 39.709 43.351 48.803 49.03 45.283
TRl 6 7 8 9 10
ERBF1/Mpa 46.724 45.568 34.632 36.263 36.506
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T 1 2 5] 4 5
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WS 6 7 8 9 10
252008 F3/Mpa 4.7664 7.1391 24.878 6.713 2.8121
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Figure 5. Spur bevel gear compared with equivalent arc tooth taper gear contact stress
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Figure 6. Bevel gear tooth bending stress analysis. (a) Straight tooth bevel gear tooth with equivalent stress nephogram; (b)
Straight bevel gear with equivalent strain nephogram; (c) Arc tooth taper gear tooth with equivalent stress nephogram; (d)
Arc tooth taper gear tooth with equivalent strain contours
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Table 5. Spur bevel gear with 10 nodes equivalent stress
25 BEWREEHERE 10 TEFHN

WS 1 2 3 4 5
208 F1/Mpa 24.677 16.021 22.781 21.075 17.595
WS 6 7 8 9 10
SN 71 IMpa 31.808 19.667 18.229 32.248 15.532
Table 6. Arc tooth taper gear tooth with 10 nodes equivalent stress
72 6. JNMAEIHESNEEIEEIR L 10 TTREHN A
WS 1 2 3 4 5
SR8 73 /Mpa 10.16 9.2802 18.383 11.846 12.444
WS 6 7 8 9 10
SRR F3/Mpa 8.105 8.0783 1.8952 2.458 1.1662
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