Factors affecting accuracy or grade of bevel gears during
manufacturing
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Abstract
In this paper, factors affecting accuracy or grade of forged bevel gears are investigated in the experimental way. Two
materials of SKD-11 and copper, two machining conditions and two machines of WIA-V50 and Roders-RFM600 are
particularly investigated to reveal their effects on the grade of bevel gear forging dies in this study. It has been shown that
the bevel gear grades are much affected by all the factors tested, revealing that it is of great significance to find the
optimal machining process of die making to develop or manufacture a high precision bevel gear and that the bevel gear is
degraded by one from the grade of its related die during forging.
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AR SY7HEANE &4 7E 7)oy (AhA
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Table 1 Machining condition 1

Condition 1
Rough Medium Final
grinding grinding grinding
Tool dia. P95 93 02
RPM 7200 11000 12000
Cutting
600 700 800
velocity
Cutting
Conventional | Conventional | Conventional
direction
Incremental 0.2 0.1 0.05

Table 2 Machining condition 2

Condition 2
Rough Medium Final
grinding grinding grinding
Tootl dia. 25 @3 @2
RPM 7500 12000 12500
Cutting
500 750 750
velocity
Cutting Conventional
Conventional | Conventional
direction after climb
Incremental 0.16 0.1 0.04

3. 27| =29 713

Fig. 12 SKD-119] 24§ 7}3xd12
V509 1&7FE7IE o] &ste FhEd AlguEy)
oJolt} Fig. 2& SKD-119] A£A4E 7}3z2d12
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Fig. 1 Trial gear 1, machined by WIA-V50 under the
machining condition 1

Fig. 2 Trial gear 2, machined by Roders-RFM600
under the machining condition 1

Fig. 3 Trial gear 3, machined by Roders-RFM600
under the machining condition 2

P A

Fig. 4 Bevel gear measurement machine(Osaka
Seimitsu Kiko, CLP-35)

Fig. 5 Bevel gear forged with the JIS 3 grade die
(Product 1)

Fig. 6 Bevel gear forged with the JIS 2 grade die
(Product 2)
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Fig. 7 Copper bevel gear machined by WIA-V50
under the machining condition 1(Copper
electrode)
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Table 3 Measured adjacent pitch errors and grades

Adjacent pitch error
L R
Measured 26.5 154
Trial gear 1
Grade 3 2
Measured 15.9 11.2
Trial gear 2
Grade 2 2
) Measured 113 14.8
Trial gear 3
Grade 2 2
Copper Measured 27.3 19.8
electrode Grade 3 3
Measured 48.5 503
Product 1
Grade 4 4
Measured 215 19.2
Product 2
Grade 3 3
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Table 4 Measured single pitch errors and grades

Single pitch error
L R
Measured 24.9 9.9
Trial gear 1
Grade 3 2
Measured 16.0 86
Trial gear 2
Grade 3 2
Measured 13.7 16.2
Trial gear 3
Grade 2 2
Copper Measured 34.0 36.3
electrode Grade 3 4
Measured 27.2 453
Product 1
Grade 3 4
Measured 15.8 247
Product 2
Grade 2 3

Table 5 Measured accumulative pitch errors and

grades
Accumulative pitch error
L R
Measured 584 578
Tnal gear |
Grade 2 2
Measured 58.6 582
Trial gear 2
Grade 2 2
Measured 55.8 54.2
Trial gear 3
Grade 2 2
Copper Measured 150.8 1472
electrode Grade 4 4
Measured 175.8 180.2
Product 1
Grade 4 4
Measured 104.2 105.8
Product 2
Grade 3 3
Table 6 JIS grades of the
JIS grade
Trial gear 1 3
Trial gear 2 3
Trial gear 3 2
Copper electrode 4
Product 1 4
Product 2 3
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