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% Appendix VI Factors for Constructing Variables Control Charts

o Chart for Averages Chart for Standard Deviations Chart for Ranges
Factors for Factors for Factors for Factors for Factors for
Control Limits Center Line Control Limits Center Line Control Limits
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2 21421 1880 2659 07979 12533 O 3267 O 2.606 1128 08865 0.853 O 368 0 3.267
3 1.732 1023 1954 08862 1.1284 O 2568 0 2.276 1693 05907 0888 0 4358 0 2.574
4 1500 0729 1628 09213 1.0854 O 2266 0 2.088 2059 04857 0880 O ’ 0 2.282
5 1342 0577 1427 09400 1.0638 O 2089 O 1.964 2326 04299 0864 O 4918 0 2.114
6 1225 0483 1287 09515 1.0510 0.030 1970 0.029 1.874 2534 03946 0848 0 5078 0 2.004
7 1.134 0419 1.182 0.9594 10423 0.118 1.882 0.113 1.806 2,704 03698 0.833 0.204 5204 0.076 1924
8 1.061 0373 1.099 09650 1.0363 0.185 1815 0.179 1.751 2847 03512 0820 0388 5306 0.136 1.864
9 1.000 0.337 1.032 09693 1.0317 0.239 1.761 0.232 1.707 2970 03367 0808 0547 5393 0.184 1.816
10 0949 0308 0975 09727 1.0281 0284 1716 0.276 1.669 3.078 03249 0797 0.687 5469 0223 1.777
11 0905 0285 0927 09754 1.0252 0.321 1679 0.313 1.637 . 3.173 03152 0.787 0.811 5535 0256 1.744
12 0866 0266 0.886 09776 1.0229 0.354 1.646 0.346 1.610 3258 03069 0778 0922 5594 0283 1.717
13 0.832 0249 0.850 0.9794 1.0210 0382 1.618 0.374 1.585 3336 02998 0770 1.025 5647 0307 1.693
14 0.802 0235 0.817 09810 1.0194 0406 1594 0.399 1.563 3407 02935 0763 1.118 5696 0328 1.672
15 0.775 0223 0.789 09823 1.0180 0428 1572 0.421 1.544 3.472 02880 0.756 1.203 5.741 0.347 1.653
16 0.750 0212 0763 0.9835 1.0168 0.448 1552 0.440 1.526 3.532 0.2831 0750 1.282 5782 0363 1.637
17 0.728 0203 0.739 09845 1.0157 0466 1.534 0.458 1.511 3.588 0.2787 0.744 1.356 m.mm.,o 0378 1.622
18 0.707 0.194 0.718 09854 1.0148 0482 1.518 0.475 1.496 3.640 02747 0.739 1424 5856 0.391 1.608
19 0.688 0.187 0.698 0.9862 1.0140 0.497 1.503 0.490 1.483 3.689 0.2711 0.734 1487 5.891 0.403 1.597
20 0.671 0.180 0680 09869 1.0133 0510 1.490 0.504 1470 3.735 02677 0.729 1549 5921 0415 1.585
21 0.655 0.173 0.663 0.9876 1.0126 0.523 1.477 0.516 1.459 3.778 0.2647 0.724 1.605 5.951 0.425 1.575
22 0.640 0.167 0.647 0.9882 1.0119 0534 1.466 0.528 1.448 3819 02618 0720 1659 5979 0434 1.566
23 0626 0.162 0.633 09887 1.0114 0545 1.455 0.539 1.438 3.858 o.wmmw 0.716 1.710 6.006 0443 1557
24 0.612 0.157 0.619 0.9892 1.0109 0555 1.445 0.549 1.429 3.895 02567 0.712 1.759  6.031 0.451 1.548
25 0.600 0.153 0.606 09896 1.0105 0.565 1.435 3.931 0.2544  0.708 1.806 6.056 0459 1.541
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Spec. Limit Percentage Inside Specs  ppm Defective

+1 Sigma 68.27 317300

+2 Sigma 95.45 45500

+3 Sigma 99.73 2700

+4 Sigma 99,9937 63

+5 Sigma 00.090943 0.57

+6 Sigma 09.9990008 0,002

(a) Normal distribution centered at the target (7)
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Spec. Limit Percentage inside specs  ppm Defective

+1 Sigma 30.23 697700

+2 Sigma 69,13 608700

+3 Sigma 93.32 66810

+4 Sigma 99.3700 6210

+5 Sigma 99.97670 233

+6 Sigma 09.999660 34

(b) Normal distribution with the mean shifted by +1.5¢ from the target
BFIGURE 1.12 The Motorola Six Sigma concept.

» TABLE 8.2
Values of the Process Capability Ratio (C,) and Associated Process
Fallout for a Normally Distributed Process (in Defective ppm) That
Is in Statistical Control

Process Fallout (in defective ppm)

PCR One-Sided Specifications Two-Sided Specifications
0.25 226,628 453,255
0.50 66,807 133,614

0.60 35,931 71,861

0.70 17,865 35,729

0.80 8,198 16,395

0.90 3,467 6,934

1.00 1,350 2,700

1.10 484 967

1.20 159 318

1.30 48 96

1.40 14 27

1.50 4 7

1.60 1 2

1.70 0.17 0.34
1.80 0.03 0.06
2.00 0.0009 0.0018



