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(0.00109) at the supported end decreases exponentially 
as the load Pincreases.Figure 12 shows the relationship 
between the maximum deflection of a boring bar and 
the load P. When a 1 kg mass is loaded, the length and 
maximum deflection of the measurement bar are 1220 
mm and 1.5 mm, respectively. Under thesemeasurement 
bar conditions, a simulation experiment using a lathe is 
easily carried out. 

 
4.3Apparatus for a Simulation Experiment 
 The load P is applied by attaching a masstothe 
measurement bar. A laser diode is fixed in the 
measurement probe (Fig.13).The measurement probe 
consists mainly of a measurement unit, stepping motor, 
and laser diode. The hollow, slender measurement bar is 
also connected to the probe. 
 
5. COMPARISON WITH LASER-GUIDED PROBE 
A laser-guided deep-hole measurement system is 
particularly effective in cases wherethe holelength is 
quite large (Figs.1and 3(c)). The probe is always kept on 
the measurement axis by using six piezoelectric 
actuators, even though the hole diameter varies along 
the length of the hole. The probe’s attitude is constantly 
monitored by the probe attitude detector and controlled 
so that the probe always remains on the measurement 
axis. In this case, high measurement accuracy levels can 
be obtained but the fabrication cost is very high.  

On the contrary, the present probe is inexpensive to 
fabricate. By compensatingusing acquired data, accurate 
measurement can be obtained.   
 

6. CONCLUSION 
The accuracy of deep-hole measurementsis 

discussed for the regionwhere thebending rigidity of a 
measurement bar is low and the effects on measurement 
are easily compensated. The following results are 
obtained. 
1. The developed system can measure the accuracy of 

ahole with a length of 3 mand diameter of 63 mm. 
2. The effect of the changing attitude of the 

measurement unit on measuring accuracy is 
explained. 

3. A method is presented for performing a simulation 
experiment by applyinga load and using a small 
measurement bar with outer and inner diameters of 18 
mm and 12 mm, respectively. 

 
In the future, we will focus onthe implementation of 

this method for measuring the accuracy of a deepholea 
few metersin length through simulation.   
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