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Analysis of slippage between discs and rail in
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Abstract: The slippage between discs and rail is one of important factors for the measurement accuracy
of an involute. However,control of frictions effectively can modify the slippage of discs. In the paper,
frictions between discs and rail are analyzed respectively when a cord and a belt are used to drive the
discs to roll. According to the analysis and experiment, it shows that if measuring forces are 0.7 N
and 0. 2 N and the base discs is drived by the cord and belt, frictions are 0. 02 N and 0. 07 N respec-
tively, for the base disc clockwise rolled; where the effect of the slippages of based discs on the invo-
lute measurement can be ignored. Moreover, the slippage can also be reduced by increasing the weight

of base disc groups, and measurement difference of involute is 0. 06 pm when the rolling directions of
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the base discs are different.

Key words: involute measuring instrument with double-discs; base disc; slippage
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Fig. 1 Involute measuring instrument with double-discs
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Fig. 2 Base disc, gear and mandrel
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Fig. 3 Driving system of double-disc instrument
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Fig. 4 Driving method of base discs
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Fig. 5 Forces of base disc in cord driving method
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Fig. 6 Forces of base disc in belt driving method
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Fig. 7 Measuring results in cord driving method with

measuring force of 0.7 N
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Fig. 8 Measuring results in belt driving method with

measuring force of 0.7 N
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Fig. 9 Measuring results in cord driving method with

measuring force of 0.2 N
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Fig. 11

LRAEAT IR L P 12Ca) 55 (b) 43 3] D i T 2 IR AR
B TH 5 DA T 20 447 AR 47 00 A A 45 0R . A 22
59 0,06 pm., 7E FHE 5 8 56 0 BE 5 S . T B B
T3 5 I D0 5 R v A RS AT R D

SmmI

! 2.5 um

(a) W AL 22 145 T (b) 4 5 2 1 1 (OEFHE
(@) From root to tip (b) From tip to root (c)Overlapping
12 BT 2 e ol 4k 45

Fig. 12 Measuring results with additional weight

e R E 12 5E 7(a) & FE 10(a) i
ATEL B W 13 s . ] 0 il 2k 22 5 <<0. 1

pm.

Sk

(1] Zafk.£2&%. Z04k.5F. BNEHTRAEER
WHETFELT]. k5 HE T4, 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)

e
SmmI
2.5 um
i
@E 7(a) (HE 10(a) (o 12(a) (DEHFHE
(a)Fig. 7(a) (b)Fig. 10(a) (0)Fig. 12(a)  (doverlapping
P13 & R LX)

Fig. 13 Comparison of measuring curves

AR A 2 TF ) s A e A A 45 o 6 JER
5] 0 i B S R IR T T R RS R Y %
B RSOl R A% Bl 26 5 A% gy 0 k15 3R 8
HEATIR SN oA T AR I R ) A R Y A O T R 1R A
L5 BIR] A BE A5 T PR B 452 0 0 B ) i AR Y
SO, JE A BOAS [ Y 3K 3l 5 285 I i . A
AU AT R [543 A ] 1) R 458 g 3 T O I T
2 K BE

I35 S B UE s, I Sy 0.7 NLSR
FAEZh R8RS, S5 124 0. 2 N R A% glai 3K
Bl 35 [58] 48E MATIRF 41 5l 00 5 O G ) 6 L TRD 10
FEHE T3 53 502 0. 02 N 5 0,07 N, i) 5 8 4% 1
% X5 w7 4 0 1 1 5% e AT LA 22

T 3 1 0 K (5 A 41 Y I5C B L R 3 0§ BT
(118 2l BE 452 7 o B8 AT R0 8/ e 158 488 3 % I I
(B3] 3 LI A1 5 300 B 41 )y 0 i o O 6 1A T 1) 22 5
4 0.06 pm,

(2] BRM.ZHE. 7.5 ETUHEME 240 &
R R R E LT ). BB AR F 3R, 2009,
30(2):303-307.

SHIZH Y, TANG J, WEI H L, er al.. Gear in-
line measuring machine based on double-flank gear
rolling test with multi-degrees of freedom[J]. Chi-
nese Journal of Scientific Instrument, 2009, 30
(2):303-307. (in Chinese)

[3] HARTIG F, KECK C., KNIEL K. An novel high



2456 e K LR 919 %
accuracy concept for gear calibration [J]. Gear (10): 980-985. (in Chinese)
Technology, 2005,5-6:16-20. [8] &, ZTxfk, B F. F. WA & &Y

[4] BEYER W, PAHL W. Advanced strategies for the BERESEH ZENTFH[T]. LELEFIR,
traceable calibration of cylindrical gears and bebel 2009,30(1) :61-64.
gears at PTB[J]. VDI Berichte, 1996, 1230 937- LOU ZH F, WANG L D, MA Y, etal.. Data ac-
945, quisition and control system of double-disc involute

[5] FURMI T, MASAHARU K, AIZOH K, et al.. measurement instrument [ J |, Chinese Journal of
High-precision measurement of an involute artefact Scienti fic Instrument, 2009, 30 (1):61-64. (in
by a rolling method and comparison between meas- Chinese)
uring instruments [ J |. Measurement Science and (9] EZ3/.235%.53,%5. WL UK
Technology, 2009, 20.1-12. NI &4, 2009, 30(5):393-398.

[6] TAKEOKA F, KOMORI M, KUBO A, et al.. WANG L D, LOU ZH F, MA Y, et al.. Accuracy
Design of laser interferometric measuring device of analysis of the double-disc instrument for measuring
involute profile[ J]. J. Mech. Des. . 2008, 130: involute[ J]. Jilang Xuebao, 2009, 30(5): 393-
052602. 398. (in Chinese)

(7] #&%.Z38.5K25%, 5, WS U T LY [10] #h4Uke. RIsahh W] KRB wF
W O L] R H % A2, 2007, 15 B4R . 1990,14(1):101-104,
(10> : 980-985. SUN L H. Sliding friction in rolling motion[ J].
LOU ZH F.WANG L D,ZHANG Y L, etal.. Ad- Journal of Daqing Petroleum Institute, 1990, 14
justment of probe in double-disc involute measuring (1):101-104. (in Chinese)
instrument [ J]. Opt. Precision Eng., 2007, 15

fEEER

FERIEA78—), 5, BIITER N B
PHAIFFE 51,1999 4F 2008 4F T K% B T
=~ KSR E L W0, FEMN
FHRA S A D AR, E-

mail; louzf@dlut. edu. cn

EXRBA93—) B L TILHA#
1A W, o R 2 B B, 1960
ETHEMRI R E SRR 2 e, B
N SRR % 1 5 in 5 0 3 RS 2 AL
Beit K Ao g oK BL AR Y BF 58 . E-mail.
wangld@dlut. edu. cn

FBRFRA965—), 5, BIILIE/RIE N,
PR S0, 1989 4E T R AT A
B AG 2E b 2 . 1992 4E T WA IR I
AR TR 2 B 3R A 24 3, 1995 4 F
W IRV Tl R 2 AR P 2 0, 2 A
eI T NCEX N . X3 ki
7545 5 16 19 BF 5% . E-mail; xdwang @
dlut. edu. cn

T BAY%—), B ITREANBHE
P2.1982 4F F K3 T2 B ik T ¥ % +
A, 1987 AF T BLH Mk A B AR A
=3 AN SN =N G R S g Tl
J5 T B F 9% . E-mail: yongma @ dlut.

edu. cn



