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Adjustment of stylus in double-disc involute measuring instrument
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Abstract: The measurement error caused by the stylus position deviation in the double-disc involute
measuring intrument was analyzed, and two methods, the test method and the error compensation
method, for adjusting the stylus position accurately were introduced. In test method, with the angle
of tooth profile being less than its real value when the stylus deviates the rails surface,the same invo-
lute tooth profile is measured repeatedly when the stylus is at different positions. The result shows
that the stylus is in the best position when the angle of the tooth profile is maximal. In the error com-
pensation method, the involute tooth profile is measured when the stylus is at two different positions
over the rails,the results are compensated by attempting different values of the stylus deviation to get
two results same, and the real deviation value can be obtained. The limited deviations of the two

methods for adjusting the stylus position are £20. 010 mm and £0. 015 mm, which can meet demands
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for measuring level 1(GB/T10 095. 1-2 001) involute tooth profile.
Key words: involute gear; error of gear tooth profile; double-disc device; stylus adjustment
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Fig. 1 Double-disc involute measuring instrument
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Fig. 2 Analysis model when the stylus is over rail

surface
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Tab.1 Measurement errors when stylus

deviates rail surface

/%ﬁ ;1;;2 W 1R 2 g;;z Wi 2%
12 (mm) (pm) (pm)
(mm) (mm)

0.01 0.093 0.01 0.191
50 0.02 0. 260 0.02 0.535
0.05 0.993 0.05 2.077
0.01 0.074 0.01 0.151
80 0.02 0.207 0.02 0.424
0.05 0.793 0.05 1.651
0.01 0.067 0.01 0.135
100 0.02 0.185 0.02 0. 380
0. 05 0.713 0.05 1. 480
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Fig. 3 Measurement device in double-disc involute

measuring instrument
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Tab. 2 Repetition measurement of involute tooth

profiles (Unit; pm)

Fe o EmzE BiRmE OFS BWZE MR =
1 0.489  —0.327 6 0.460  —0.292
2 0.485  —0.309 7 0.485  —0.321
3 0.469  —0.306 8  0.467  —0.316
4 0.463  —0.300 9  0.454  —0.303
5 0.441  —0.303 10 0.466  —0.317

*3 WA BREMNFHEHEMMEE (BAL:pm)
Tab.3 Mean slope deviations when

stylus is adjusted(Unit: pm)

% fir 249 1A R O 2%
—0.334
—0.315
—0.315
—0.302
—0.333
—0.340
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Fig. 4 Error compensation method for adjusting stylus

CE P

FROD . Hoh B 4G SISk 4 T R A
CHE RN o) (1 V5 T8 158 25 Tt i 2 B AR Ak
JER N 7 mm B IEAE N T X ] 5 1 4 (b) 2 i
ISk CA=0. 1 mm) th JE 352 22 I o il 4%, 5 5 i
2k () AR RN X JA] 5 B 4 (o) (D435 2 =0. 068
mm B, % {1 4R (a) (b) 77 /b I iR 22 i 26« H
K HRME T 2] AR I 2 (o (D iR 2ZH .
R A ASC 28 1740 00 A G R 15 2 RN O R 1k
HEM) A E W BR AR 22 29 £0. 015 mm,

AR A X T 4 A3 e D0 Sk A7 9 R g
25 2 5 e 0 4SO U TR ORE BE Y — A A
T AR SCHE 3 B D A5 s 22 %8 VT R 14 T N i R
RN b BRAT T i N R R A A5 ) T R
25 10 Ak R 2 M R R R R N S
A% PR AR 2243 5 5 0. 010 mm A1 40. 015 mm,
S RTINS 3 A< U ) N o e
S A7 5 1 it B ) AR P LA 7 ) E e ks ¥
R TE 1A I Sk A7 8 Y R A

(1] Zafk, &%, 2k, 5. BHEHITLEERNET kL] L5 % T42,2006,14(6) : 980-985.
WANG L D, LOU ZH F, WANG X D, et al.. Measuring methods of ultraprecision involute tooth profile[ J].
Opt. Precision Eng. , 2006, 14(6): 980-985. (in Chinese)
(2] HREH,EIH. AL BEFENBEITLREIENN SR L5 4% 42,1993, 1(4): 30-33.
ZHANG Y L, WANG L D, TONG X D. Measuring apparatus of involute tooth profile for super precision gears
[J]. Opt. Precision Eng. , 1993, 1(4): 30-33. (in Chinese)
(3] Bfp. 46 70 . 4l ig Ao de & (M. JU5R0 HUAK Tll i BiRE . 1957,
MA Q SH. Slotting Cutter : Manu facture and Inspection [ M]. Beijing: China Machine Press, 1957. (in Chinese)
(4] H i 2225 HEL2M]d6E  HUM Tl H ML, 2004,
FEIY T. Error Theory and Data Processing[ M. Beijing: China Machine Press, 2004, (in Chinese)

EE RN LB 1978 ), 55, R I JH T R 27 LA T = e 1 b WF 5 A L BT 8 5 o RS % I 48 T B 4 R . E-mail

louzf@ student. dlut. edu. cn

FSL A (1934 =), B, K TR 2FHUA TR 2 B 087, 1 44 S0, v B RL 27 B Be 1 - B 5% 0 1) S B K 2% 14
L2505 K % HL R T B i 99 kL . E-mail: wangld@dlut. edu. cn



