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A Study on the Development of Piston Measuring System

Kim Kyoung-Suk*, Jang Wan Shik**, Kim Sung Sik***

Abstract

The purpose of this study is the development of professional measuring system of piston.
Designed values are compared with values of measured data of oval shape piston and allowable

range and deviation are printed out by using this system. Thereafter. it is able to measure ovality
precisely and to estimate its quality rapidly.

Keyworkds : Out of roundness measurement(H¥=2%), Piston(H2E), Normal oval(Ber),
Double oval(25Ell), Threeply oval(35EH)
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Photo. 1 Shape of piston Degree r (mm) DROP (mm)
0 20.000 0.000
15 49974 0.026
30 49.897 0.103
45 49,780 0.220
60 49647 0.353
75 49.540 0.460
0o 49.500 0.300

Fig. 2 Shape and dimension of piston
{9 100mm, Imm Normal, 0.030mm

Degree r (mm) DROP (mm) Double)
0
0 50.000 0.000 8r. 75
15 49.967 0,033 q_
30 49875 0125
15 19.720 0.230
.
60 19625 0.375 15-
I6) 49.333 0.467
- - L o
D 49.500 0.200 L 50

Fig. 1 Shape and dimension of piston
(4 100mm, Imm Normal oval)
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Degree r {mm) DROP (mm)
0 50.000 0.000
15 49973 0.027
30 49,386 0.114
45 49750 0.250
60 49614 0.386
(5 49527 0.473
0] 49500 0.500

Fig. 3 Shape and dimension of piston
(Threeply oval)
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Photo. 2 Experimental apparatus
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Table 1 Main specification of masuring

machine
Specification
Measuring diameter Max. 250 mm
Measuring height Max. 520 mm
(0.025+3H/10,000) ¢m
Rotating accuracy H : measured
height{mm)
Straightness 0.5¢m / 100 mm
Parallelism 3m / 300 mm
Rotating speed 6 rpm
Max. workpiece weight 25 kg
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Fig. 4 Flowchart of measuring system
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Fig.5 Measuring results of runout,
(Piston measuring machine)

N
. ] N
7, 3
R / 2 e e
NS -
" > / — L1 N
< N
I X ] N i
! K —— —\1\/ X
m e
—— ~ Y
. P 3
3 I
1 \ \ o
.
L —t7 [ N
. i C
Y} ;
Owme 7w s 3 1 9 w0 s ® o
O 0Z) OOM GCN 0@ 00D 00K V0 OO 008 Doa 01
Wem OB 045 021 00 -0CX OO UO'S Q0N 0'@ V4X -Com
Demgn 04T ONS 020 G125 OM3 QAN OQD G125 0250 O3 -0
HEIGHT : 42.000 ANGLE : 89.020

Fig.6 Measuring results of piston (Oval 1 mm)
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Table 2 Measuring results of piston Do Design Measure Difference

(Oval 1 mm) B¢ | Value(mm) | Value(mm) {mm)

Degree | Design Measure Difference 6(3 ~0.3% ~04% 0.09

alue(mm) | Value(mm) {mm) 75 ~0.461 -0.683 0.227

0 0.000 0.000 0.000 0 -0.500 -0.780 0.280
15 -0.033 -0.030 -0.003
30 -0.125 -0.099 -0.026
45 -0.250 -0.221 -0.029
60 -0.375 -0.455 0.080
I -0.467 -0.688 0221
0 -0.500 -0.780 0.280

N
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Fig.8 Measuring results of piston
(Oval 1mm, Double 0.025mm)

Table 3 Measuring results of piston
(Oval 1mm, Double 0.025mm)

Degree | o390 ) Ve Difforenoe
0 0.000 0.000 0.000
15 0027 ~0030 0003
30 -0.106 ~0.099 0007
15 025 0221 ~0.004
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1000 tm

Fig.8 Measuring results of piston
(Run out measuring machine)
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