W43 e 2 M xR % W Vol. 43 No. 8
2022 4F- 8 H Chinese Journal of Scientific Instrument Aug. 2022

DOLI: 10. 19650/j. cnki. ¢jsi. J2209800

A EARNNEPRARENBET

xR, kwEh AL BRI LI R
(1. KEH T REWHMAKABAR R ARG THESLRE KE 116023; 2. KEH T R 55N T8 EH
B E K% 116023; 3. dba Tolk R2=db i ok 2 i 5o 5003 TRV L Jbat 100124)

W EURR- ST L A —FPIeR DR 22 BR2E D DU DR R 0 T S A, R SR DA 1 U e T 4
FEARER 1 bR UG58, (02 BUR 5 - S0 T M i SUR By vE R IR AS 0 T4k B 15 3 22 5 R BE AU I G &R, T P4k ik
T I AR A 5 BRI 22 0 TR 22 RN iR 22 |, 1 A 0 0 T 2 A A B 07 G O 25 75 B VR TP 3 B0 5 mm AR TR IR 1A,
TSR R TP P A A 205 23 5 W B O 2 (I B 25 SR o SR T A5 0 22 5 T P B AR 8 9 6T iy DG 2R | S B 48 T 4%
FEMAE T, 48 SCIFIE T WU 6 -3 20 0 - S 0 5 S 145 6 4 P P s 7 8 97 P S P R 7 T80 A o T [53 f 2 FV
BN AR M 2 X6 TR T B R R ), 5 1 — i B T I B P8 LT s - 0 e 4 0 S 3 54 s 0 Je I A8 I %, s L
Ao L W T A AR R U TS AR R I S 8 AR VR S P AR N R R B A TIE I . AR SOR— R 8 W e AR AR iR £ 7
TS, O TR A 22 T i A5 R SRR TR O 22 RS KT 0.1 o, HLR B O 22 1 2 B — 30k, U B0 4t 5w ]
DIARAT A A 22 5 TR TR XS R C 2R

KGR ST AR ; W P & JR T B s i U J A 22 s L& AL 3

hE S ES: TH711 XEERIRE: A EXRREZRS RN 460.40

Determination of roll path length in involute measurement
with the rolling method

Ling Ming', Ling Siying" *,Liu Xiangsheng',Shi Zhaoyao’, Wang Liding'

(1. Key Laboratory for Micro/ Nano Technology and System of Liaoning Province ,Dalian University of Technology ,Dalian 116023,
China; 2. Key Laboratory for Precision & Non-traditional Machining of Minisiry of Education ,Dalian University of Technology,
Dalian 116023, China; 3. Beijing Engineering Research Center of Precision Measurement Technology and
Instruments , Beijing University of Technology, Beijing 100124, China)

Abstract: The double-roller-guide involute measuring instrument is a kind of involute measuring instrument with no Abbey error, few
error sources, and high measurement accuracy, which is commonly used to measure the class-1 gear involute artefacts or class-1 standard
gears. However, it is not easy to obtain the accurate correspondence between the profile deviation and roll path length of the measured
involute with the double roller-guide involute measuring instrument. The root of the involute flank is prone to accumulate machining and
measurement errors, while the profile deviation of class-1 gear involute artefacts is required the to be calculated from 3 or 5 mm of the
roll path length, which may lead to large profile measurement deviations if the roll path length is off. To obtain a more accurate
correspondence between profile deviation and roll path length, and to achieve a more accurate evaluation of gear involute artefacts, the
effect on the roll path length caused by the tip corner chamfer, deviation of tip radius and deviation of roller radius as measuring gear
involute artefact with double roller-guide involute measuring instrument is analyzed. Tip corner chamfer and deviation of roller radius
could lead to deviations in roll path length of millimetres. In addition, a kind of measuring strategy for a double roller-guide involute
measuring instrument based on machine vision is proposed. The theoretical tip point and the starting measuring position of the gear

involute artefact are obtained by machine vision and the roll path length is corrected according to the roller radius. A measurement
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experiment is also implemented on a gear involute artefact, the difference in the profile form deviation between the double roller-guide

involute measuring instrument and the gear measurement centre is no more than 0. 1 wm, and the profile deviation curve is consistent. It

shows that the measurement strategy could obtain the correspondence between profile deviation and roll path length.

Keywords : gear involute artefact; involute measurement; roll path length; involute profile deviation; machine vision
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Fig. 1  Involute measurement principle with the rolling method
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Fig.2 Effect on involute measurement caused by structural

deviation of GIA
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Fig. 3  Profile deviation curve at tip of tooth
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Table 1 Parameters of gear involute artefact!"

R 242 ) /mm JETTfE 6/(°) PHEE B/ mm
25 20 3~17
50 38 3~35
60 44 5~39
100 70 5~65
120 84 5~79
150 94 5~89
200 105 5~100
250 130 5~125
300 140 5~135
400 160 5~155
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Fig.5 Effect on roll path length caused by deviation

of tip radius
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