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Effect of Specular Reflection of Gold-Silver Foil Paper on Color Reproduction

YANG Wen-bing, WU Ting-ting
(Yiwu Industrial and Commercial College, Yiwu 322000, China)

ABSTRACT: The work aims to study the effects of gold-silver foil paper specular reflection on the control over the color
quality of printing matters, regarding that the gold-silver foil paper surface has such shortcomings as strong specular ref-
lection effect and poor printability. The effects of gold-silver foil paper specular reflection on the lightness of printing
matters were tested and analyzed. The relationship between the measured lightness including specular reflection effect and
that without specular reflection effect was found out in curve fitting method. After inspection and analysis, with respect to
SCI lightness, the measured data under the condition of SCE was too small. This was because the specular reflection light
was excluded in the SCE measurement mode and only the diffused light was measured. From the linear fitting chart of
the blue, the linear fitting chart was basically a straight line with a slope of 45°. There is a mathematical relationship be-
tween the group of data containing the specular reflection lightness and that containing no specular reflection lightness. In
practical application, this linear relation of lightness difference can be considered as the basis for color control and evalu-
ation in gold-silver foil paper.
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Tab.1 PET composite silver foil paper and cardboard comparison

PET B &8R4t (250 g/m*)

HRYEAE (180 g/m*)

% AE
L1 afl b1 L1H aff b{H e
1 90.909 -0.476 1.168 90.916 -0.473 1.169 0.0077
2 91.002 -0.466 1.155 91.100 -0.462 1.152 0.0094
3 90.891 —0.468 1.159 90.903 -0.471 1.155 0.013
4 89.983 -0.501 1.162 90.101 -0.498 1.163 0.018
5 90.902 -0.472 1.169 90.908 -0.475 1.172 0.0073
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Fig.1 Flow chart of test steps
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Fig.2 Experiment of color
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Tab.2 Measurements obtained that contain and do not contain specular reflectance Lab data(C)

R L% A5 G 18T RS N AT
L a b L a b

100 38.23 -1.72 -50.28 20.75 7.98 -71.64
90 38.69 -2.39 =51.12 21.1 7.38 -71.59
80 3943 -3.37 -51.73 21.46 6.47 -71.04
70 40.27 —4.43 —52.58 22.17 5.19 —70.66
60 53.5 —13.61 -37.03 26.89 -5.92 —56.34
50 61.9 -13.6 —28.49 29.62 —11.53 —48.33
40 69.35 -11.97 —20.85 30.82 —15.41 —40.18
30 75.96 -8.99 -14.17 30.84 -17.29 -32.76
20 82.4 =5.79 -8.02 30.19 -15.79 -21.88
10 86.94 -3.59 -3.07 29.14 -10.47 -8.94
5 90.19 -1.76 -0.5 28.33 -5.52 -1.59
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Fig.3 Data distribution map
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Tab.3 Comparison of fitting results
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Tab.4 Four fitting relationship of the other six colors

MEWE sfH Xt 6 F 2

ity 0.6170 y=—0.0079x>+1.1678x—12.2385
— y=—0.0001x>+0.0041x>+0.4313x+
=R 0.4661 19209

o y=—0.0004x>+0.0406x°—1.0596x+
g 0.2401 23 9965

y=—0.0001x"+0.0084x’—0.5139x*+

e
HI 0.1345 15.9387x-179.3755

gt s IV 3=
03937 1=0.0059x>~0.3387x+7.2225
B 0.4097  y=0.0027x’-0.2249x7+8.6880x—98.2377
0.4403  y=0.0016x’-0.1258x>+4.6970x—46.7903

I 1.1656  y=—0.0061x>+0.7134x*—34.4368x+631.0120
& 13251 y=0.0049x"—0.4327x’-17.6078x—248.5077
% 0.0810  y=0.0005x-0.0549x’+3.2364x—50.0202
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Tab.5 Second measured data

I 4 T B % C # (L5 2 Yl ) 54
D65 HRfEGIR 10° L) a b LONELAT) a b L'
100 37.72 —1.89 —50.2 20.86 7.58 —71.08 38.10
90 38.43 —2.63 -51.41 21.47 6.83 -71.47 38.51
80 38.89 —3.57 -51.83 22.08 4.14 —70.14 39.40
70 39.96 —4.79 —52.64 22.69 5.5 —70.06 40.39
60 52.78 —13.94 —36.88 26.52 —4.67 -56.07 53.82
50 62.15 —14.09 —28.81 29.63 —12.88 —47.95 61.85
40 68.96 -12.16 —20.78 30.69 -14.9 -39.86 69.30
30 76.03 —9.11 —14.24 31.12 —18.14 —32.42 76.00
20 82.74 —5.88 —8.07 30.39 —15.65 -21.47 82.40
10 86.55 —3.57 -3.12 29.45 —9.35 -8.17 86.80
5 89.2 -1.76 —0.48 28.24 =5.77 -1.57 90.30
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Fig.4 Cyan linear fitting

FEAIERGAY , [R]FIE R 16 35 55 v S S I BE (L AN
BTSSR 2 A Z AR AR R R AR

5 H£5iF
RS T A0 B T S S I R (S N B

TET S5 A 0 Sk ) PP {1 =2 ) S A7 AE— 8 OB R R
I8 2o PO U AEL 5 il 2ty T LA (0 22 ) B9 pR R

[1] ¥ NZE, FRTThk. FEETE & bR I 5 (0 PERE A i
W53 Hr[0]. f%E TR, 2004, 25(5): 170—171.
CAO Chong-jun, ZHENG Yuan-lin. Detection and
Analysis of the Performance of a Color Laser Compo-
site Material Surface[J]. Packaging Engineering, 2004,
25(5): 170—171.

[2]  AUREEE, AWy, R, AR AR eI R
] {5 BidsEA R, 2014, 15(2): 21—24.
KE Yu-ting, YANG Pan-pan, GAO Na. Color Mea-
surement and Evaluation of the Gold and Silver Card-
board[J]. Information Recording Material, 2014, 15(2):
21—24.



$38% £l

WSO SRR ARBN BT AT B 6 68 A ] R R - 203 -

(3]

iR, TTmeRE, BB, 5. B SELAT A0
Xt R AR 6 I R A R R (0], R TR, 2016,
37(8): 7—9.
HE Cheng-dong, WAN Xiao-xia, HUANG Xin-guo.
The Influence of Illuminant/Geometric Observation
Conditions on Color Measurement of Silver-foiled Pa-
per[J]. Packaging Engineering, 2016, 37(8): 7—9.
TR, SR, XUPR, 5. R AR SR S5 X
MEAEEWEWCY HT=jEe e TRER
2B SCEE, 2010: 396—400.
WAN Xiao-xia, HUANG Xin-guo, LIU Zhen. Effect of
Laser Paper Surface Structure of Color Measurement Pre-
cision[C]// Proceedings of the Thirteenth National Sym-
posium on Packaging Engineering, 2010: 396— 400.
CHATAK A K. Contempt Ray Optics[M]. New York:
Plenum Press, 1978.
295, IO, REWANE. SO 4 BRI B Dh £ 2 4
WP R R F[I]. A% TR, 2002, 23(3): 82—84.
LI Sha, HE Hui, XIONG Xiang-hui. Application of
Embossing Technology in Anti-counterfeiting Science
& Technology[J]. Packaging Engineering, 2002, 23(3):
82—84.

il 5 R AR S AR B B B A € R P B A F
j[,[ ]. PU4e: P4 TR, 2004,
LI Ying. Study on Surface Properties of Laser Paper
and Printed Matter Tone and Color Reproduction[D].
Xi'an: Xi'an University of Technology, 2004.
BRI RIS T AR e I S A R ).
ERIE 5 2003(3): 3—S5.
LIAO Li-zhen, The Measurement and Control of Color
Printing Gold-Silver Foil Paper Cigarette Package[J].
Printing world, 2003(3): 3—S5.
NAKAYMA K. Geometric and Physiological Aspects
of Depth Perception[J]. SPIE Three Dimensional Im-

[10]

[11]

[12]

[13]

[14]

[15]

aging, 1977, 120: 2—9.

REGE. FRHTEE RS RAUH M 2 6 BF5E D). Vv
A PHE TR, 2006.

WU Rui-nian. Laser Paper Backed Foil Color of a
Transfer Order[D]. Xi'an: Xi'an University of Tech-
nology, 2006.

HONZE, FRICAK. GRGT S G PP RE R T A 1 AR Y A6
W5 AT [I]. fue TR, 2004, 25(5): 170—171.

CAO Cong-jun, ZHENG Yuan-lin. Research on Mea-
surement of Chromatic on Holographic Foil Mate-
rials[J]. 2004, 25(5):
170—171.

T, x'H?fe, BT A EOGHEEER GBI
ST AL T E B 5 AT, 2010, 2(11):
41—44.

WAN Xiao-xia, LIU Zhen, HUANG Xin-guo. Spectral
Reflectance Model of Holographic Grating Based Col-

Packaging Engineering,

or Image[J]. Research on Printing and Packaging in
China, 2010, 2(11): 41—44.

X3, CIE B2 B ta 2 (] 5 (0 22 20 g I [T, b
5 R A4 B 24z, 2003, 11(3): 3—8.

LIU Hao-xue. Application of CIE Uniform Color
Space and Color Difference Formula[J]. Journal of
Beijing Institute of Graphic Communication, 2003,
11(3): 3—38.
KR T kM 4R
2010(10): 46—49.
GUAN Dong-ning. The Printability of Laser Paper[J].
Print Magazine, 2010(10): 46—49.

THAR, F51E. MATLABS.3 SCHI#EEIM]. dbat:
FE KA L HE ik, 2000.

WANG Bing-wu, XU Xu. MATLABS.3 Practical Tu-
torial[M]. China Water Conservancy and Hydropower
Publishing House, 2000.

IR R Y B R TS R (D). BRI A A



