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Development of Spectrophotometer CM-26dG Appropriate for Color and Gloss Control of Industrial Products
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In the quality control of industrial products, there is a shift
from management using an actual article such as a color card
as a standard, to DCDM (Digital Color Data Management), in
which digital color data is used as a standard. Management
by way of color cards requires a brand owner to perform
management tasks including producing color cards, assign-
ing values, and distributing them to distributors. However,
DCDM eliminates these tasks, thereby streamlining the qual-
ity control and reducing costs.

In order to realize DCDM, the difference in performance
between colorimeters needs to be minimized. In addition,
in the quality control of external appearances of industrial
products, gloss values are controlled in addition to color in
some cases.

To solve these customers’ issues, the spectrophotometer
CM-26dG has been developed in which an instrument error
is reduced and color and gloss are simultaneously mea-
sured. The instrumental error is controlled with an improved
compensation technique, and a low-noise electronic circuit
provides excellent repeatability of measurement, thereby
achieving performance as high as a benchtop spectropho-
tometer. In addition, an illumination optical system and a
compensation technique have been developed to achieve
both a high color measurement performance and a gloss
measurement performance, and a gloss meter has been inte-
grated in a spectrophotometer.

In addition, two other functions have been developed: a
job function to register and navigate a measurement work of
a customer; and a function to manage measurement condi-
tions in a simple way. These functions provide an improved
usability and thus enables the CM-26dG to contribute to fur-
ther streamlining of quality control of industrial products.
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Fig. 1 CM-26dG Spectrophotometer.
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Fig. 2 Internal configuration of CM-26dG system.
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Fig. 3 Wavelength resolution error due to orientation error of optical
element.
Spectrophotometric errors due to positions and orientations of
optical elements are calculated by an optical simulation, and the
errors are weighted and linearly combined to approximate the
error.
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Fig. 4 Comparison of inter-instrument agreement with Konica Minolta
d:8 type portable spectrophotometer.
The CM-26dG has an instrumental error inter-instrument agree-
ment of AE*ab <0.12, which is smaller than that of the conven-
tional spectrophotometer CM-2600d by 40%.
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Fig. 5 Comparison of repeatability with CM-26dG and conventional model
when measuring BCRA Black tile in SCE mode.
In the case of measurement of a black sample, the repeatability is
improved to be 1/6 of that of the conventional spectrophotome-
ter CM-2600d and is as good as that of the benchtop spectropho-
tometer CM-3700A.
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Table 1 Comparison of measurement time by CM-26dG and conven-
tional model in SCI mode or SCE mode.
The measurement time and measurement interval are vastly
improved compared to the conventional model.

CM-26dG CM-2600d CM-3700A
Measurerg:enn; Approx. 0.7s  Approx. 2s Approx. 2s
Measurement Approx.1.5s  Approx. 3s
interval o '

Auto-averaged

measurement (3 times) Approx. 2s+  Approx. 8.5s  Approx. 9s
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Fig. 6 Schematic configuration of noise compensation system in gloss-
meter.
When a glossmeter is integrated in a d:8 colorimeter, light reflected
by the inside wall of the integrating sphere serves as a noise and
causes a measurement error in a gloss measurement value. The
CM-26dG conducts two types of measurements to compensate
such a measurement error.
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Fig. 7 Comparison of difference in gloss value from standard gloss meter
with and without reflected-light noise compensation.
The graph shows that a compensation effect works well regard-
less of a color, material, and surface condition of the sample. This
compensation achieves a high measurement performance also
with a glossmeter.
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Fig. 8 Internal configuration of lower half of integrating sphere.
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Fig. 9 Simulation result of radiance angle distribution.
The radiance angle distributions of the conventional CM-2600d
and the CM-26dG are compared. The horizontal axis and vertical
axis each represent the incident light angle to the normal line of
the sample surface.
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Fig. 10 Display screen when job function is used.
A measurement point can be assigned while an image of a mea-
surement sample is displayed on the LCD display of the CM-26dG.
The target values and measurement conditions previously reg-
istered are automatically set on the main body, depending on a
sample to be measured.
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Fig. 11 How device conditions are set in a supply chain with SpectraMagic
NX and CM-CT1.
A job generated by PC application SpectraMagic NX and setting
conditions for the CM-26dG generated by PC application CM-CT1
can be stored as files, and it is easy to register the same job and
settings for main body on a plurality of CM-26dG units; there-
fore, operation errors can be reduced.
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