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A Study on Measurement Uncertainty of CMM used for Inspection of Precision

Machined parts.

Gab-Jo Lee (Graduate School, Chosun University, Carrier Ltd. Korea), sang-Lok Oh'(Graduate
School, Chosun University), Jong-Kwan Kim" (Dept. of Mechanical Eng., Chosun University)

JL Abstract Lﬁ

The machining parts must be produced within the specification of drawing and those will be able to
meet function and efficiency. At that time, it is necessary not only precision machine or machining
technique but also the measurement technique is very important. So, the improvement of precise
measurement technique is to be joined together at once with improvement of product technique. Finally,
the quality and value of the parts are decided by precision measurement. This paper aims to study on
the measurement uncertainty when the machined parts are inspected with 3-dimensional coordinate
measuring machine. The objectives are to remove an error of measurement and to improve quality and
productivity of the mass products.

Key Words : measurement uncertainty(E8E& %), 3-dimensional coordinate measuring machine(&Xt&
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Photo. 2 Photograph of Measuring Cylinder
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Table 1 Measurement Result of Hole Position

Parts No. Hole position (unit: gm)

H1 H?2 H3 H4 HS5

Average 82.3 48.4 429 84.8 95.3

: Standard Deviation| 3.03 3.81 3.42 4.01 4.50
Average 67.7 242 26.6 55.4 71.2

2 Standard Deviation| 3.32 3.60 an 4.34 3.52
Average 57.4 26.5 30.6 41.6 53.7

’ Standard Deviation| 3.97 3.89 3.53 351 4.18

318 mE 4 ()} Yt AR REESEw)E
AFstE,

__s _ 450 _ ~
ua= =4 — s 032202
A= ASE

oE

g =1

a

A% EBE: gl digt A4=(wE o23) A
v=n—1=5-1=4

42 =%

=]
=
=

717t S8l vlA= FFl AT &

HN

—11?-*
K

E4% 24717 2443 9% A & e WA
= AAREY7Y EBEE FE 5 od o] E¥kr
BRGHNY Aol Qlgo] 7Hsstet 2 AEe A
24719 wA34AA #7128 £Z5E U=(4.5+5.0L) i
k=2, L=m)°|=}. {714 120 gno|3}e] Z4Y o BT
& AAsHE 5.1 m7t "k o] gog 4 (N)E o8t
BY EZ2YE (up)E AN,

o] wjo] F=AE

O0F _ _
os — 1
ASEL 24710 DANHA] gF BHEE 100%

Agsta QJgstgeng FE( y= oo)7} Hrk

SEREL v]X= Gl digt
E%%E}E

SH o)A 9 & WIS AHE
4 genz EAYS % yUsH4 @
% 27|19 ZHAIR Afololl A E = 9l Ao
e 1T 2 34T + ok BT 24719 44
IYRASE 11.5x10°, Z3A 89 Y=g
= XYl 120 ol B2 o]& £H o] L2 H&
4 (DE ALY EF2EET uprs,

~ onb
& o
F

>
ek

o]

L U rlo o ok
lo 1 N &
Tl‘i off. rﬂ ri‘ a ‘!N

rﬂ,J

o
.9.0?&

__a _ _1 _ ~
um——7=3’-——73='——0.577—0.58 e

ol fio} #x As=



OE _
adt—a L—1.38ﬂm/°c

ol B9 A[FEE L& o] gho] x1TToJef UL Ao
2 100 % BAlo] 7H58tez Fd( v=c0)2 EA|Y
+ ek

44 JHEFEG=Y 2F

AHFY 2] A BESH=E Yol FR9
A%t AY BEEYEY BY BEEUEE 4L S
3 BEERE 429 89 ° 3L o= QA
2 d7olM e FHERE A& GFo] o Az
witeo] AEsigt. el 42H 449 FEEYEE
A (8)°] 3t AEHY AFTHOE ANY RS2SR
E(ucy))oltt.

u, ()= (2.02% 1)*+(2.55% — 1)*+(0.58x1.38)" = 3.35/m

Table 2 Uncertainty Budget

Quantity { Estimate | Standard | Probability| Sensitivity |Uncertainty
uncertainty | distribution| coefficient |contribution|
Xi xi u(xi) Ci ui(y)
M 95.3 mm 2.02 | normal 1 2.02 m
S 0 2.55 ym| normal -1 -2.55 um
At 0 0.58 C | rectangular{1.38 y/C| 0.80 im
E 953 1 335 m
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