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INTERNATIONAL

NOTICE: This standard has either been superseded and replaced by a new version or withdrawn.

Contact ASTM International (www.astm.org) for the latest information

Designation: E 1541 — 98 (Reapproved 2003)

Standard Practice for
Specifying and Matching Color Using the Colorcurve
System’

This standard is issued under the fixed designation E 1541; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

The COLORCURVE® System? provides a systematic array of color samples whose arrangement
has a simple relationship to the international CIE 1964 system, described in Test Method E 308 and
used widely in industry to specify color and color differences from instrumental measurements. The
system is based on four main elements: (/) aim points displayed on CIE (CIELAB) a*, b* planes at
constant L*; (2) atlases containing physical representations of those aim points; (3) tables of spectral
and colorimetric data for those aim points; and (4) computational methods and computer software that
furnish Colorcurve notations and reflectances when CIE data are entered, or tristimulus values and
reflectance data when Colorcurve notations are entered. The tristimulus data can be used in color
formulation software to formulate specimens with minimum metamerism to the atlas samples.

The Master Atlas consists of 1231 atlas samples approximating the computed aim points and the
corresponding data tables. A separate Gray and Pastel Atlas contains 956 additional samples, for a total

of 2187 unique samples.

1. Scope

1.1 This practice provides a means for specifying the colors
of objects in terms of the Colorcurve system. Both computa-
tional and visual methods are included. This practice is
applicable to inked, painted, dyed, or mass-colored surfaces
viewed by an observer with normal color vision.

1.2 This practice includes a method for producing a color
specimen to match a Colorcurve sample.

1.3 This practice does not cover the preparation of speci-
mens. If specimen preparation is required in conjunction with
this practice, a mutually agreed upon procedure shall be
established.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents
2.1 ASTM Standards:

! This practice is under the jurisdiction of ASTM Committee E12 on Color and
Appearance and is the direct responsibility of Subcommittee E12.07 on Color Order
Systems.

Current edition approved July 10, 2003. Published July 2003. Originally
approved in 1993. Last previous edition approved in 1998 as E 1541 —98.

2 Colorcurve® is a registered U.S. trademark used by ASTM International under
the authorization of Colorcurve Systems, Inc. Aspects of Colorcurve technology are
covered by U.S. Patent 5012 482.

D 1729 Practice for Visual Appraisal of Color and Color
Differences of Diffusely-Illuminated Opaque Materials®

E 284 Terminology of Appearance®

E 308 Practice for Computing the Colors of Objects by
Using the CIE System?

E 1164 Practice for Obtaining Spectrophotometric Data for
Object-Color Evaluation®

3. Terminology

3.1 Definitions of appearance terms in Terminology E 284
are applicable to this practice.

3.2 Definitions:

3.2.1 chromaticness, n—the attribute of visual sensation
combining the hue and saturation.

3.2.2 hue, n—the attribute of color perception by means of
which an object is judged to be red, yellow, green, blue, purple,
or intermediate between some adjacent pair of these, consid-
ered in a closed ring (red and purple being an adjacent pair).

3.3 Definitions of Terms Specific to This Standard:

3.3.1 Colorcurve atlas, n—physical exemplification of the
Colorcurve system, consisting of a three-dimensional array of
2187 samples displayed on CIELAB cartesian coordinates in
two atlases.

3.3.2 Colorcurve system, n—a color order system based on
the CIE 1964 space, which uses the CIELAB L* lightness scale
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( L*=L) and in which chromaticity is represented by
opponent-color scales R/G (reds-greens) and Y/B (yellows-
blues).

3.3.3 lattice scaling constant, n—ratio of the distance be-
tween adjacent samples at a system boundary (CIELAB
chroma C* = 60 for a major or minor hue axis) and the distance
between the major and adjacent minor hue axes. In the
Colorcurve system, this is 1/7.

3.3.4 major hue axis, n—in the Colorcurve system, central
vertical or horizontal axis, that is, a line of sample points whose
notations contain only a single hue term, for example, L45 R3.

3.3.5 minor hue axis, n— in the Colorcurve system, central
diagonal axis, that is, a line of sample points whose notations
contain two hue terms in the same amounts, for example, L45
R3Y3.

4. Summary of Practice

4.1 Visual Method of Determining Colorcurve Notations—
Colorcurve atlas samples are used as references in judging the
color of a specimen. Observers shall have normal color vision.
Good illumination by either natural daylight or any broad band
source shall be used. Specimens shall be viewed on a back-
ground with lightness similar to that of the Colorcurve atlas
samples with which the specimen is being compared.

4.2 Computation Method of Determining Colorcurve
Notations—CIE 1964 tristimulus values for standard illumi-
nant D65 and the 1964 supplementary (10°) standard observer
are obtained from spectrophotometric or spectrocolorimetric
measurements. See Practice E 308 and Practice E 1164. Avail-
able computer software can be used to convert the tristimulus
values into Colorcurve notations. A Colorcurve notation can be
estimated without software by interpolating between the tris-
timulus values for Colorcurve samples listed in Table 1 or in
the data tables furnished with the Colorcurve atlases.

4.3 Determining Tristimulus Values for Colorcurve
Notations—Tristimulus values for a Colorcurve sample, or
color specimen for which a Colorcurve notation is known, are
found by referring to Table 1, or the data tables furnished with
the Colorcurve atlases. If the specimen’s Colorcurve notation
lies between those listed in the table, a method of calculating
the specimen’s tristimulus values is given.

4.4 Method for Formulating Matches— The spectrophoto-
metric or spectrocolorimetric data given in the atlas for the
chosen aim color are entered into a computer with formulation
software, which calculates the match using the colorants
characterized in the software.



TABLE 1 Spectral and Colorimetric Data for the Aim Points of the Colorcurve System

Colorcurve 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 L* a* b* X Y V4
L30 N 6.15  6.40 6.25 6.17 6.22 6.27 6.18 6.19 6.40 6.30 6.24 6.16 6.06 5.93 5.88 5.82 30.00 0.00 0.00 5.91 6.24 6.70
L30 Y1 516 522 5.15 5.19 5.56 6.03 5.95 6.12 6.61 6.56 6.55 6.52 6.42 6.29 6.25 6.21  30.00 0.00 434 592 6.24 5.67
L30 R1Y1 570 5.70 5.50 5.37 5.19 5.15 5.07 5.38 6.08 7.29 7.94 8.24 8.24 8.14 8.10 8.09 30.00 7.14 3.60 6.57 6.24 5.82
L30 R2Y1 7.58 6.80 5.69 5.02 4.63 4.50 4.48 4.53 4.86 6.62 9.65 1233 1362 14.10 1442 1471 30.00 17.20 3.58 7.59 6.24 5.83
L30 R1 728 7.20 6.54 5.98 5.47 5.23 5.03 5.12 5.37 7.10 8.44 9.17 9.49 9.54 9.59 9.65 30.00 10.65 0.00 6.93 6.24 6.69
L30 R1B1 8.82 975 9.27 8.35 7.20 6.33 5.69 5.51 5.51 6.29 6.90 6.90 7.27 8.46 9.49 10.16 30.00 715 -8.88 6.58 6.24 9.20
L30 R1B2 10.47 13.18 13.89 1275 10.24 7.50 6.06 5.46 5.23 5.29 5.58 5.40 5.75 717 8.59 9.10 30.00 715 -20.72 6.58 6.24 13.44
L30 B1 8.86 10.33 10.71 10.35 9.34 7.92 6.78 6.02 5.43 5.07 4.98 4.98 5.19 5.52 5.71 5.81 30.00 0.00 416 5.90 6.24 1091
L30 G1B1 7.60 837 8.60 8.72 8.63 8.25 7.57 6.56 5.49 4.83 4.64 4.71 4.89 4.96 4.96 5.04 30.00 -5.06 -8.86 5.48 6.24 9.21
L30 G1 564 5.92 5.99 6.24 6.84 7.33 717 6.76 6.21 5.67 5.13 4.85 4.77 4.78 4.93 5.01 30.00 -6.52 0.00 5.36 6.24 6.71
L30 G1Y1 514 522 5.19 5.30 5.97 6.92 6.83 6.64 6.33 6.01 5.66 5.42 5.32 5.29 5.38 543 30.00 -5.06 359 547 6.24 5.83
L30 G1Y2 420 4.15 4.17 4.29 5.04 6.69 6.69 6.70 6.47 6.21 5.95 5.79 5.72 5.69 5.78 5.86 30.00 -5.06 8.40 5.48 6.24 4.79
L30 G2Y1 477 4.86 4.95 5.28 6.49 8.15 8.00 7.21 6.06 5.15 4.53 4.30 4.28 4.35 4.54 4.65 30.00 -11.91 3.61 4.91 6.24 5.83
L35 N 8.21 8.76 8.52 8.39 8.49 8.57 8.42 8.35 8.73 8.65 8.53 8.39 8.21 8.00 7.89 7.79 35.00 0.00 0.00 8.06 8.50 9.13
L35 Y1 7.04 7.30 7.14 7.13 7.64 8.23 8.16 8.21 8.95 9.00 8.92 8.80 8.63 8.41 8.31 8.22 35.00 0.00 438 8.05 8.50 7.82
L35 Y2 580 5.88 5.80 5.88 6.68 7.94 7.96 8.13 9.18 9.36 9.32 9.23 9.06 8.86 8.77 8.71  35.00 0.00 9.31  8.06 8.50 6.52
L35 R1Y1 753 7.82 7.55 7.38 7.18 7.01 6.86 717 8.77 10.13 10.58 10.63 10.44 10.19 10.05 9.96 35.00 7.10 3.74 8.86 8.50 8.00
L35 R1Y2 6.19  6.31 6.18 6.17 6.37 6.59 6.54 7.00 9.37 1052 10.89 10.95 10.74 10.48 10.34 10.26 35.00 7.02 8.61 8.86 8.50 6.71
L35 R2Y1 8.37 8.45 7.80 7.23 6.61 6.27 5.89 6.13 6.66 1021 1390 14.88 1504 1490 1483 14.81 35.00 17.05 3.74 10.08 8.50 8.01
L35 R2Y2 6.70 6.77 6.51 6.34 6.1 6.01 5.85 6.31 781 10.97 13.08 1351 1342 13.17 13.04 1298 35.00 13.74 791  9.67 8.50 6.88
L35 R3Y1 9.99 9.70 8.08 6.80 5.85 5.46 5.15 5.24 5.48 863 16.25 20.14 2133 2163 21.81 2200 3500 26.19 3.76 11.29 8.50 8.00
L35 R3Y2 7.61 7.39 6.72 6.17 5.64 5.42 5.19 5.44 5.93 949 16.12 1866 1929 19.34 19.38 1948 3500 23.14 7.85 10.88 8.50 6.89
L35 R1 9.02 942 8.85 8.31 7.70 7.28 6.81 6.97 744 10.05 1146 1172 1166 1146 1135 1127 3500 1057 -0.01 9.28 8.50 9.13
L35 R2 10.34 10.52 9.21 7.99 6.88 6.35 5.82 5.93 6.09 9.60 1449 16.07 16.49 16.47 16.47 16.50 35.00 20.13 0.00 10.50 8.50 9.14
L35 R1B1 11.31 12.65 11.99 1.00 9.77 8.80 7.81 7.57 7.30 8.75 9.58 9.52 9.66 10.21 10.58 10.75 35.00 710 -8.62 8.87 8.50 12.08
L35 R1B2 1357 16.83 1724 16.03 13.48 10.29 8.28 7.39 7.09 7.26 8.00 7.65 8.09 1048 1274 13,55 35.00 711 -20.24 8.87 8.50 16.99
L35 R1B3 15.19 20.56 22.68 21.19 16.82 11.67 8.70 7.36 6.64 6.32 6.44 6.13 6.42 7.64 8.52 8.44 35.00 7.04 -29.77 8.80 8.50 21.89
L35 R2B1 13.82 14.89 1257 10.23 8.27 7.37 6.46 6.45 6.31 9.62 1253 1286 13.06 1348 13.51 1280 3500 16.99 -8.62 10.07 8.50 12.07
L35 R2B2 13.64 1899 16.00 12.58 9.73 8.45 7.15 7.05 6.65 9.39 10.34 10.07 10.19 10.74 10.78 9.93 35.00 13.75 -1589 9.67 8.50 15.03
L35 R2B3 15.72 20,57 21.18 18.58 14.09 9.85 7.63 6.84 6.64 717 8.48 8.14 8.96 1449 2325 2929 3500 13.68 -26.11 9.66 8.50 19.92
L35 B1 11.76 13.31 13,59 1324 1230 10.71 9.23 8.24 7.45 7.09 7.26 7.01 717 8.05 8.60 8.69 35.00 0.00 -13.55 8.06 8.50 14.03
L35 B2 13.08 1695 18.86 18.46 1594 1227 9.53 7.88 6.68 5.95 5.72 5.60 5.82 6.27 6.50 6.46 35.00 0.00 -24.46 8.03 8.50 18.90
L35 B3 1290 19.47 23.83 2426 20.35 1448 10.24 7.62 5.68 4.74 4.55 4.29 4.40 5.01 5.31 525 35.00 0.00 -33.17 8.06 8.50 23.84
L35 G1B1 10.17 1151 1147 1124 10.90 10.49 9.94 9.10 7.98 7.00 6.51 6.31 6.34 6.41 6.36 6.21 3500 -5.06 -861 7.51 8.50 12.08
L35 G1B2 11.80 14.78 16.38 16.54 1536 13.13 10.67 8.46 6.63 5.61 5.29 5.26 5.46 5.68 5.71 5.69 35.00 -5.06 -20.23 7.51 8.50 16.98
L35 G1B3 10.61 1425 19.94 23.97 22.04 16.38 10.67 7.00 5.14 4.46 4.37 4.55 4.83 4.97 4.96 5.06 35.00 -5.09 -29.81 7.52 8.50 21.92
L35 G2B1 8.51 9.80 1063 11.81 1270 1247 11.34 9.40 7.29 5.94 5.32 5.15 5.23 5.31 5.40 545 35.00 -12.11 -8.61 6.80 8.50 12.08
L35 G3B1 7.11 8.08 9.30 12.04 15.76 15.83 12.72 8.75 5.99 4.85 4.49 4.49 4.64 4.73 4.83 497 35.00 -19.49 -862 6.09 8.50 12.07
L35 G1 757 8.19 8.24 8.47 9.15 9.75 9.58 9.16 8.58 7.92 7.13 6.62 6.41 6.33 6.51 6.63 35.00 -6.63 0.00 7.36 8.50 9.14
L35 G2 6.65 7.30 7.73 868 1024 11.20 10.85 9.82 8.34 6.90 5.69 5.17 5.05 5.08 5.35 554 35.00 -13.73 0.00 6.64 8.50 9.13
L35 G3 577 6.31 6.95 8.74 12.08 1343 1248 10.07 7.28 5.53 4.61 4.34 4.32 4.41 4.63 4.77 35.00 -21.19 0.00 5.93 8.50 9.12
L35 G1Y1 6.96 7.28 717 7.25 8.11 9.27 9.24 8.99 8.64 8.25 7.82 7.48 7.29 7.15 7.19 721 3500 -5.09 3.76  7.51 8.50 8.00
L35 G1Y2 587 5.97 5.89 5.98 7.01 8.88 9.01 8.92 8.76 8.54 8.36 8.21 8.06 7.89 7.81 7.76 35.00 -4.36 8,59 7.59 8.50 6.71
L35 G2Y1 6.36 6.75 6.88 7.32 8.73 10.49 1042 9.74 8.65 7.47 6.31 5.73 5.56 5.56 5.84 6.05 35.00 -12.06 3.76 6.80 8.50 8.00
L35 G2Y2 575 5091 5.91 6.14 7.44 9.83 10.03 9.62 8.86 7.97 6.97 6.40 6.20 6.17 6.43 6.63 35.00 -10.41 7.89 6.96 8.50 6.88
L35 G3Y1 5,67 6.06 6.42 7.36 9.76 1237 12.08 10.35 7.99 6.16 5.01 4.61 4.55 4.62 4.88 5.06 35.00 -19.63 3.79  6.09 8.50 8.00
L35 G3Y2 528 5.53 5.67 6.14 799 1124 1147 1042 8.66 6.93 5.51 4.92 4.78 4.82 5.14 539 35.00 -17.76 791 6.26 8.50 6.88
L35 G3Y3 453 4.67 4.70 4.98 6.63 10.31 10.93 10.34 9.09 7.63 6.13 5.36 5.13 5.12 5.48 579 35.00 -16.06 1251 6.42 8.50 5.76
L40 N 10.03 1154 1127 1115 1122 1128 11.03 1098 1163 1152 1127 11.04 1079 1055 1030 10.17 40.00 0.00 0.00 10.67 11.25 12.08
L40 Y1 9.09 9.79 9.52 9.54 1021 1090 10.72 10.80 1200 1199 1176 1153 1128 11.03 10.78 10.65 40.00 0.00 455 10.67 11.25 10.45
L40 Y2 7.67 8.05 7.85 7.93 9.03 1043 1066 10.89 1204 1223 1225 1218 1204 11.85 11.74 11.59 40.00 0.00 9.62 10.67 11.25 8.81
L40 Y3 6.30 6.34 6.22 6.35 7.71 9.88 1047 1096 1231 12,60 1270 12,69 12.61 1248 1242 1232 40.00 0.00 1535 10.67 11.25 7.18
L40 R1Y1 9.54 10.40 10.01 9.83 9.52 9.18 8.91 9.33 1239 1350 1353 13.32 13.03 1274 1244 1230 40.00 6.99 3.94 1162 1125 10.66
L40 R1Y2 8.1 8.56 8.29 8.26 8.64 8.95 8.92 9.30 1246 1364 1411 1419 1406 1386 13.74 13.59 40.00 7.00 8.94 11.62 11.25 9.02
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TABLE 1 Continued
Colorcurve 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 L* a* b* X Y V4
L40 R1Y3 6.67 677 660 667 752 851 870 928 1268 14.03 1459 1473 1466 1451 14.45 1435 40.00 7.00 1457 11.62 1125 7.39
L40 R2Y1 10.26 11.07 10.33 9.70 8.96 8.37 7.77 7.99 961 1448 1743 18.09 18.17 18.07 18.01 17.89 40.00 16.87 3.96 13.07 11.25 10.66
L40 R2Y2 8.62 9.13 8.72 8.50 8.21 7.90 7.66 8.09 1162 1482 16.28 16.62 1656 16.38 16.28 16.16 40.00 13.61 827 12,57 11.25 9.23
L40 R2Y3 13.57 7.91 6.83  6.91 694 653 650 7.47 1403 16.03 16.28 16.09 15.82 1547 1521 14.88 40.00 13.62 13.80 1258 1125 7.61
L40 R2Y4 5.54 5.33 5.34 5.59 5.96 6.38 6.51 759 1325 16.61 17.11 16.82 16.43 16.07 15.77 15.71 40.00 13.63 20.19 1258 11.25 5.98
L40 R3Y1 11.21 1198 10.69 9.44 8.18 7.41 6.63 6.77 748 1407 21.28 2328 2379 2394 24.04 24.02 40.00 26.05 3.95 14.51 11.25 10.66
L40 R3Y2 933 974 899 836 765 7.14 662 694 7800 1503 20.38 21.73 22.02 22.04 2207 22.03 40.00 23.02 827 1402 1125 9.24
L40 R3Y3 749 770 738 724 697 669 629 686 10.16 17.08 19.04 19.51 19.46 19.28 1920 19.11 40.00 19.90 13.06 1353 1125 7.81
L40 R1 1097 12.31 11.65 11.10 10.30 9.66 8.96 9.16 10.38 13.71 1472 1462 1436 14.07 13.75 13.59 40.00 10.43 0.00 12.11 11.25 12.08
L40 R2 12.00 1325 12.04 10.81 948 862 769 7.76 836 1397 18.37 1944 1967 19.66 19.65 19.54 40.00 20.05 0.00 1355 11.25 12.08
L40 R3 13.20 1456 1248 10.38 849  7.51 653 653 672 1324 2201 2474 2551 2579 2596 2597 40.00 29.02 0.00 1500 1125 12.08
L40 R1B1 12.76 1593 1525 1427 1278 11.68 10.36 10.03 9.71 11.86 12.64 1243 1243 1275 1272 12.64 40.00 6.99 -839 1162 11.25 1551
L40 R1B2 16.15 20.97 2122 1989 17.15 13.67 11.11 9.81 935 965 10.76 10.46 11.29 1456 17.44 18.46 40.00 7.00 -19.80 11.62 11.25 21.14
L40 R1B3 18.53 2588 27.58 2561 20.75 1517 1159 9.83 8.91 865 899 854 911 11.31 12.86 1259 40.00 7.00 -29.33 11.62 11.25 26.77
L40 R2B1 1472 17.48 1584 13.74 1155 10.24 8.81 8.58 826 1278 16.04 16.72 17.09 1757 17.80 17.74 40.00 16.87 -8.39 13.06 11.25 1551
L40 R2B2 16.49 20.62 1947 17.11 1416 1182 977 9.1 872 11.18 1355 1366 1474 18.09 20.59 21.47 40.00 13.62 -1562 12,58 11.25 18.94
L40 R2B3 18.79 2553 2575 2281 17.96 1329 10.31 9.09 868 961 1142 1121 1261 18.99 27.43 32.37 40.00 13.61 -25.78 1258 11.25 2457
L40 R3B1 16.23 19.20 16.38 13.17 10.34 8.86 7.44 7.26 7.05 1269 19.37 2111 2241 2463 2591 26.24 40.00 26.05 -8.39 14.51 11.25 15.51
L40 R3B2 18.45 23.01 2023 16.26 1247 10.21 8.31 789 760 11.78 1660 17.39 1945 2596 31.78 34.18 40.00 23.01 -15.61 14.02 1125 18.94
L40 R3B3 20.05 26.63 2411 1951 1455 1134 909 852 832 1097 1408 1372 1558 2476 39.13 51.62 40.00 19.90 -22.01 1353 1125 2237
L40 B1 13.09 17.05 17.15 16.68 1542 13.71 11.96 10.93 10.22 9.87 9.80 9.37 9.49 1025 1045 10.17 40.00 0.00 -13.14 10.67 11.25 17.71
L40 B2 17.37 2254 2279 2207 20.31 16.68 12.37 10.05 9.21 9.01 8.31 727 777 939 9.65 828 40.00 0.00 -23.71 10.67 11.25 23.34
L40 B3 15.36 23.70 29.01 2950 2454 17.85 13.01 10.37 836 7.1 657 628 633 663 6.63 6.43 40.00 0.00 -32.69 10.67 11.25 28.97
L40 G1B1 1225 14.62 1469 1455 14.04 1357 1285 1199 10.79 9.62 8.88 8.50 8.41 8.52 8.40 8.13 40.00 -5.17 -8.39 10.00 11.25 15.51
L40 G1B2 15,66 20.23 20.68 19.69 1849 17.11 13.35 1153  9.11 8.41 744 702 700 722 715 6.85 40.00 -5.16 -19.81 10.00 11.25 21.14
L40 G1B3 15.90 2263 2622 26.63 2365 18.85 14.37 10.94 813 657 597 572 584 6.18 623 598 40.00 -516 -29.34 9.99 1125 26.77
L40 G1B4 1449 2236 30.91 3493 30.05 21.84 1473 9.74 6.54 5.20 4.79 4.71 4.83 4.99 4.99 4,90 40.00 -5.16 -37.61 10.00 11.25 32.40
L40 G2B1 10.33 12.87 1389 1512 1568 1547 1441 1265 1030 840 729 680 667 672 6.80 6.76 40.00 -1228 -839 9.12 1125 1551
L40 G2B2 15.30 1570 1720 1870 1850 16.90 14,60 11.90 956 7.64 667 650 677 697 6.74 6.52 40.00 -10.58 -1562 9.32 11.25 18.94
L40 G2B3 12.48 18.57 23.04 2506 23.79 20.59 1551 10.83 7.59 6.16 5.67 5.52 5.52 5.60 5.55 549 40.00 -10.57 -25.78 9.33 1125 2457
L40 G2B4 13.03 19.74 2767 3267 30.30 2377 1584 958 6.06 4.80 446 444 454 463 460 455 40.00 -10.57 -34.49 9.32 1125 30.20
L40 G3B1 9.31 1141 1289 1545 1785 18.04 1629 13.08 9.31 696 585 543 537 542 551 548 40.00 -19.88 -8.39 824 1125 1551
L40 G3B2 1117 1437 16.51 18.98 20.35 19.52 16.64 12.36 8.31 6.25 5.46 5.22 5.24 5.34 5.35 5.22 40.00 -18.05 -15.62 845 1125 18.94
L40 G1 9.43 10.82 10.91 1.25 12.04 1277 1251 12.04 1140 10.60 9.55 8.87 8.55 8.43 8.56 8.72 40.00 -6.80 0.00 9.79 1125 12.08
L40 G2 897 930 10.10 11.70 13.70 1440 1390 1280 1130 937 775 7.05 6.82 679 7.02 724 4000 -14.03 0.00 891 11.25 12.08
L40 G3 7.83 8.33 952 1198 1492 1598 1522 1360 11.33 8.43 6.00 4.95 4.60 4.56 4.90 523 40.00 -21.74 0.00 8.04 1125 12.08
L40 G4 7.19 8.24 9.10 11.33 16.20 20.08 1824 13.77 9.10 6.24 4.85 4.37 4.43 4.74 4.92 4.79 40.00 -30.03 0.00 716 1125 12.08
L40 G1Y1 941 968 955 970 10.77 1219 1213 1184 1142 11.01 1043 10.03 9.73 954 947 948 4000 -517 395 10.00 11.25 10.66
L40 G1Y2 7.96 8.09 7.90 8.03 949 1190 12.05 11.83 1152 1126 10.96 10.71 1048 10.28 10.07 9.98 40.00 -5.16 8.94 10.00 11.25 9.02
L40 G1Y3 6.24 6.43 6.29 6.46 8.17 11.07 11.83 12.05 11.86 11.61 11.35 11.15 1099 1082 10.78 10.69 40.00 -5.17 1457 10.00 11.25 7.40
L40 G2Y1 832 9.04 922 979 1153 1363 1351 1276 1158 10.13 856 7.75 7.44 739 767 795 4000 -1229 395 912 1125 10.66
L40 G2Y2 7.56 7.07 7.58 8.84 1060 1220 12.80 12.80 12.00 10.60 9.27 8.73 8.50 8.42 8.51 8.61 40.00 -10.57 8.27 9.33 11.25 9.24
L40 G2Y3 4.94 5.68 6.08 6.86 9.53 12.11 1250 1246 12.14 11.39 9.91 8.95 8.64 8.70 940 10.18 40.00 -10.57 13.80 9.33 11.25 7.60
L40 G3Y1 717 7.78 847 10.09 1328 1541 1457 1308 1246 862 6.54 590 573 577 6.09 643 4000 -19.88 395 824 1125 10.66
L40 G3Y2 6.99 7.23 7.55 840 1092 14.08 13.80 1293 13.60 9.50 7.05 6.26 6.06 6.09 6.47 6.87 40.00 -18.04 8.26 8.45 11.25 9.24
L40 G3Y3 6.65 6.63 6.56 6.75 8.63 13.08 14.46 1355 12.04 10.22 8.35 7.39 7.07 7.01 7.27 752 40.00 -16.25 13.05 8.65 11.25 7.81
L40 G4Y1 6.15 693 7.74 1012 1483 1790 1710 1421 1016 7.10 540 481 466 467 490 511 4000 -28.02 394 7.36 11.25 10.66
L40 G4Y2 5.93 6.44 6.92 840 1229 16.60 16.58 14.38 10.85 7.88 6.02 5.32 5.13 5.14 5.43 570 40.00 -26.07 8.27 757 11.25 9.23
L40 G4Y3 6.01 6.02 6.18 6.72 9.46 1540 15.87 14.06 12.53 8.57 6.38 5.71 5.51 5.52 5.76 6.10 40.00 -24.13 13.07 778 11.25 7.81
L45 N 12.79 1472 1444 1449 1459 1448 1422 1415 1495 1489 1456 1423 1391 1358 13.26 13.07 45.00 0.00 0.00 13.79 1454 15.61
L45 Y1 11.04 1230 1215 12.64 1359 1394 1387 1396 1539 1550 1520 14.89 1458 1426 13.95 13.79 45.00 0.00 482 13.79 1454 13.56
L45 Y2 9.84 10.54 1026 10.34 11.80 1357 1381 1394 1558 1589 1583 1567 1545 1517 1498 14.75 45.00 0.00 10.17 13.79 1454 11.51
L45Y3 8.14 8.39 8.18 835 10.17 1294 1357 1395 1592 16.38 16.40 16.31 16.14 1591 15.77 15,59 45.00 0.00 16.19 13.79 1454 9.45
L45 Y4 6.38 6.31 6.19 6.38 828 1210 13.39 14.15 16.26 16.82 16.92 16.92 16.84 16.69 16.63 16.53 45.00 0.00 23.18 13.79 14.54 7.40
L45 R1Y1 12.39 1354 1305 1283 1246 1200 11.68 1216 16.29 17.46 1725 16.86 16.45 16.04 15.64 1542 4500 6.92 411 14.90 1454 13.85
L45 R1Y2 10.29 10.97 10.70 1097 1145 1148 1137 1196 1659 18.04 17.89 1753 1715 16.76 16.39 16.20 45.00 6.92 9.37 1491 1454 11.80
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