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Design of double pressure angle asymmetric gear profile and worm
wheel tooth grinding method using a grinding wheel
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Abstract: The double pressure angle asymmetric gear is a type of involute gear characterized by different pressure
angles on either side of the tooth surface. Its unique tooth profile design significantly impacts gear strength,
transmission efficiency, and dynamic behavior. Unlike conventional symmetric gears, asymmetric gears enhance

the load-bearing capacity at the tooth root and reduce transmission errors, making them particularly well-suited for
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applications involving complex dynamic loads and specialized transmission requirements. Based on gear meshing
principles, this study investigates the precise design methodology for the tooth profile of double pressure angle
asymmetric gears and their manufacturing using worm grinding wheels. The tooth profile equation for the
asymmetric gear is derived, and the meshing relationship between the rack cutter and the gear is analyzed in
detail, leading to the establishment of an accurate geometric model of the gear. In terms of worm grinding wheel
tooth machining process, the study explores the profile design of the worm wheel, its truing method, and its
application to asymmetric gear processing. VERICUT simulation experiments demonstrate that the gear profile
obtained through asymmetric worm wheel grinding closely aligns with the theoretical design, confirming the
feasibility of this approach. The findings provide a theoretical foundation for the design and manufacturing of
asymmetric gears, and offer valuable insights for improving the efficiency and reliability of gear transmission
systems.
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Fig.1 Schematic diagram of asymmetric gear meshing

K2, 0,0, 53 IR TR MGG U 58 08 0276 B 0 5 7y e 20 0 AR R G 147 58 X8 K 30 147 000 ) 6 [ 2 42 5
Fomy 3 AR R G A 15 58 0T AR 3R Bl 0 M A B B 2 42 . DA PSR TR A5, PN, 7 Tl B Ty ) o G A5 A4, .8, .C, .
D, N, N, M3 F 5 PRI E S M A (i = 1,2,+-,6) K R7m . ATLATSH] .
A= rbn](tan Oy — tan aa])+pb,,,
A2=—rbm(tananv,—tanaaz)—pbn,
As=ry, tan a,.v,+(en— l)pbn, (4)
As=—ry tan ocnv,—(gn - l)pb,.,

As=Fon tan oy,

As=—rpm tan Apuo



120 TR K F F IR % 48 %

BB ST PRI A 0,7 =R R
0;=A4:/rvm o (5)

0,

B2 ERMAEXEXSTEE

Fig.2 Schematic diagram of gear meshing interval division
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Fig.3 Coordinate system of gear and rack cutter
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Fig. 4 Schematic diagram of normal profile of asymmetric rack cutter
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Table 1 Basic parameters for verification of asymmetric gear profile
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Fig. 5 Verification of rack cutter profile and gear profile
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Fig. 6 Schematic diagram of spatial meshing relationship between worm wheel and workpiece gear
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Fig. 18 Gear matrix profile simulated and processed

EMAMF  Stock
@itéEfF  Design
4330 N
Peged  diAnsE

v
~

- bigAE

o}

ooor ) I

HE

ooor ) EE

@it @iEf 9275
MEE & © %
B 19 (iEER S RIREER N AR

Fig. 18 Comparison results between the simulation model and the actual model.
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