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A New Method of Measuring Linearity of Deep Hole

XU Hang', JIAO Bing®, YANG Guangyu®
(1. Armored Force Engineering Institute, Beijng 100072, China; 2. Department of Securing Universal Arming of the General Equipment,
Beijing 100071, China; 3. Institute of M echatronical Engineering, National Univ. of Defense Technology, Changsha 410073, China)
Abstract: A new method of measuring linearity of deep hole is put forw ard. Accordingly, the physical and mathematical
model is established. Then the system error of measuring model function is analyzed. It is proved effective in practical applica-
tion with the experiment of three- coordinated instrument.

Key words: deep hole; linearity; measuring; modeling

L> 5m
50~ 300mm s s
[1,2]
1
1.1
2 2 1 2
P
. P 0, 0 (Y
i Lheihse HEE(p,)

Fig. 1 Typical problem of masuring deep hole linearity
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Fig.2 Model of measuring deep hole linearity
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,  Leitz PMM 181010 1 500mm
1 500mm , 50, 100, 150, 300, ---1 450mm
Ri, Rz, R3, -, Qoo 100mm , 1 500mm 30 (n=30), O~ 100,50~
150, 100~ 200, 150~ 250, 1 400~ 1 500, 50,100, 150, ..., 1 450mm 6,
62; 633 °ty &97 (4)9 n= 30 Q(L: 19 27 39 ceny 11— 1) ° 1
1 ( : mm)
Tab.1 Results of validation by experiment( unit: mm)
P 5; p: Pi- Py Pu 8; e Pi- Oy
01 50 0.0312 | 0.0067 0.0311 |- 0.0001]| 17 850 0.0451 |- 0.0016| 0.0446 |- 0.0005
03 150 0. 0594 | 0.0050 | 0.0592 |- 0.0002| 19 950 0.0530 |- 0.0022| 0.0525 |- 0.0005
05 250 0.0548 |- 0.0013| 0.0545 |- 0.0003] 21 1050 0. 0858 0.0022 | 0.0853 |- 0.0005
07 350 0. 0508 |- 0.0010| 0.0504 |- 0.0004]| 23 1150 0. 1131 0.0036 | 0.1128 |- 0.0003
09 450 0.0551 |- 0.0004| 0.0547 |- 0.0004]| 25 1250 0. 1151 0.0019 0. 1151 0. 0000
11 550 0.0628 |- 0.0001| 0.0623 |- 0.0005]| 27 1350 0. 0915 0.0029 0.0916 | 0.0001
13 650 0. 0674 | 0.0021 0.0668 |- 0.0006]| 29 1450 0. 0383 0.0033 0. 0383 0. 0000
15 750 0.0586 | 0.0012 | 0.0581 |- 0.0005
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