=27 A7 A, Al167d, A3E, pp.100~106(2017.06) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers,Vol.16, No.3, pp.100~106(2017.06)ISSN 2288-0771(Online)

1
Haoistm detchstal 7[Alsstet,  MFoistu

A Study on the Universal Outer Diameter
using LVDT

https://doi.org/10.14775/ksmpe.2017.16.3.100

Sol et A7

7| A A5 &= ehet

Measurement Module

Neung-Gu Lee’, Lee-Ku Kwac Hong-Gun Kim"™*

*Department of Mechanical Engineering, Junju University.

**Department of Mechanical and Automotive Engineering, Junju University.
(Received 19 April 2017; received in revised form 21 April 2017; accepted 17 May 2017)

ABSTRACT

A universal outer diameter measurement module was developed using a linear variable differential transformer
(LVDT). This outer diameter measurement module enables simultaneous measurement of outer diameter,
displacement, and perpendicularity of bench-type high-precision products by combining analogue and digital
measurement principles with mechanically precise and fine adjustment functions. The developed module showed a
performance of 0.00lmm in measurement resolution, 0.00lmm in measurement accuracy, reference surface

abrasion lower than Ra 0.1864, and measurement stability of 0.002mm.

Therefore, we have acquired domestic

measurement technology to improve productivity by securing technical competitiveness for universal diameter
measurement technology, lower production costs through import substitution, and increased quality of products
with more precise measurement technology. Furthermore, a substitution effect is expected for expensive import
measurement system equipment used in production, research, and inspection sites in industries that produce

precision processing products such as automobile and machine components.
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Fig. 1 Outer diameter measurement module
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‘ Variables Setting & saving by Sample Type ‘
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‘ Test Sample Type designate ‘
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‘ Measurement Ready signal “ON” ‘
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‘ 1st Outside Diameter measurement MIT(X1) ‘
i
‘ 2st Outside Diameter measurement MIT(X2) ‘
i
1st displacement {Max(X1)-Min(X1)}/2
2st displacement {Max(X1)-Min(X1)}/2
Gradient {ABS(MIT)-MIT(2)}
i

Pass or Failure ‘

Fig. 3 Flow-chat of Outer Diameter Measurement
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Table 1 Specification of LVDT sensor(T101F)

Specification Value
Measuring stroke +Imm
Repeatability 0.01zm
0.25% £10004m

Linearity error

(at20C,£1C)
73.75+0.15mV/[Vmm]
(into R=2kOhm+0.1%)

Life >10 Mio. Cycles
-10to+65C

Sensitivity

Temperature range
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Table 2 Measurement stability test results

Result Value (um)
Ist 2nd 3rd

Front | Back | Front | Back | Front | Back
1 71.984 | 71.985 | 71.985 | 71.985 | 71.984 | 71.983
2 71.984 | 71.985 | 71.985 | 71.985 | 71.985 | 71.985
3 71.984 | 71.984 | 71.985 | 71.985 | 71.985 | 71.985
4 71983 | 71.984 | 71.984 | 71.985 | 71.984 | 71.985
5 71985 | 71.984 | 71.985 | 71.984 | 71.985 | 71.985
6 71.984 | 71.985 | 71.985 | 71.985 | 71.985 | 71.985
7 71.985 | 71.985 | 71.986 | 71.985 | 71.986 | 71.985
8 71984 | 71.983 | 71.984 | 71.984 | 71.984 | 71.984
9 71.984 | 71.985 | 71.985 | 71.985 | 71.985 | 71.985
10 71.983 | 71.983 | 71.983 | 71.983 | 71.983 | 71.983

Table 3 Analysis of measurement results

Average(/m) Max(fm) Min(an) Deviation(yzm)

Front | Back Front | Back Frorn Bagk Front’ Back

A | B | (A)| (B) | A4 | BB

1 71984 | 71984 | 71985 | 71985 | 71984 | 71.983 | 0.001 0.002
2 71985 | 71985 | 71985 | 71985 | 71984 | 71.985 | 0.001 0

3 71985 | 71985 | 71985 | 71985 | 71984 | 71.984 | 0.001 0.001

4 71984 | 71985 | 71984 | 71985 | 71983 | 71.984 | 0.001 0.001

5 71985 | 71984 | 71985 | 71985 | 71985 | 71.984 0 0.001
6 71985 | 71985 | 71985 | 71985 | 71984 | 71.985 | 0.001 0
7 71986 | 71985 | 71986 | 71985 | 71985 | 71.985 | 0.001 0

8 71984 | 71984 | 71984 | 71984 | 71.984 | 71.983 0 0.001
9 71985 | 71985 | 71985 | 71985 | 71984 | 71.985 | 0.001 0
10 71983 | 71983 | 71983 | 71983 | 71.983 | 71.983 0 0

Table 4 Durability test results

Result Value (um)
Before rotation After rotation
1 0.1738 0.1763
2 0.1760 0.1770
3 0.1780 0.1827
4 0.1864 0.1821
5 0.1759 0.1778
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