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Fig. 1 Acquisition system of the gear image
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Fig.3 Circular point series of the initial tooth root
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Fig. 6 Results of contour point sequence segmentation and fitting
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Fig. 7 Fitting schematic diagram of the base circle radius
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Fig. 8 Schematic of the tooth profile multi-point sampling
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Fig. 9 Calculation of the tooth center line
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Fig. 10 Complete calculation results of the tooth center line
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Fig. 11 Worn tooth profile reconstruction

ORI 3R T = v sy B
LAB RN T s BAME R T 2%

3 ETEEEENSHKRK
XS E AR, T ICE R E S AT AR AL

ARG — MR A AR A A T S BUCR T R 15
RIARSEA R . BEm, TR A, T
R ERIES Ao, AR, 15T AT
2B Ay, MR EF AR GB/T 1356—2001 LE : h'=
1, ¢'=0.25, W] 7E5E 13l g it i 42 i
JHEAR . DL A AR RS EUCR BRI
3.1 REFEEGEKENE

N VR LA I R SRR A7 B AR A V5 e S A AR
PEE L ORZ G TR AR Sy o EAT A R A I
T 2 et e P51 5k, 115 h

k=r0und(%xz+0.5) (8)

IR, Yi5e A o BT EL 207 HEA T A4 55
WS kG VAL W, iRl
W,=m{cosal(k—-0.5)m +zinva |+ 2x, sina} (9)
Krh, inva WESIFARETFL KL, inv a=tan a-a.
12 TR A R 2K B2 B i 240, BRI &
AU
© AR [F 5 U7 B 138 R R . SeikoE
BRI R B, TR R 5 AU P S0
1 B 458 R AR AR alx,, 3,)y blx, 3,), FETHIRLAR
bRk s% HEk L T RE, B

Lizy = —xty, - — % (10)
xu xb xa xb

/8
L c A
I < ~

HREA
LR "y
pc(-anyU)

12 RNEENE
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Tab.1 Design parameters of gears
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Tab.2 Comparison results of tooth thickness on the pitch circle arc
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Tab.3 Comparison results of the parameter inversion
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Analysis on inverse method for design parameters of involute spur gears with
unilateral tooth profile wear

LI Xueyi WU Zongkun NIU Xingwang ZHANG Zhenhang YANG Tong
(School of Mechanical and Electronic Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: [Objective] The failure of transmission gears in imported and aged equipment due to tooth flank wear often leads
to premature scrapping of the entire machine, as original design data is frequently unavailable for repair or replacement. To
address this issue, a method for reverse-engineering the design parameters of involute spur gears with unilateral tooth flank wear
based on visual inspection was proposed. [Methods] Firstly, a high-precision visual inspection system was used to obtain the end
face tooth profile images of the gear. Based on the principle of the gear structure, the tooth profile feature point sequences were
effectively extracted and segmented. Then, the geometric characteristics of the involute tooth flank were utilized to accurately
identify the worn tooth flank, which was then reconstructed using the standard tooth flank from the unworn side to obtain the
original design tooth flank. Finally, the design parameters of the gear were solved by using the structural dimensions of the
reconstructed involute spur gear tooth profile. [Results] The test results show that the gear modulus and pressure angle obtained
by the proposed method are consistent with the theoretical values, and the absolute errors of the profile shift coefficient and other
basic parameters are all less than 0.035 mm, meeting the requirements of manufacturing precision. In addition, the proposed
method has the advantages of non-contact, simple operation, stable detection results, and being less affected by the degree of
gear wear.
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