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TAPPI-NBS COLLABORATIVE REFERENCE PROGRAM

BACKGROUND AND PURPOSE

In 1969, the National Bureau of Standards and the Technical Association of the Pulp and

Paper Industry established a collaborative reference program to provide a participating
laboratory with a means to check periodically the level and uniformity of its testing in

comparison with that of other laboratories.

The interchange of paper and board products and of the raw materials for these products
requires agreement among raw material suppliers, paper and board producers, converters,

distributors, retailers, commercial testing laboratories, user organizations and the

ultimate consumer as to the meaning of test results, an agreement that cannot be achieved
without accurate and precise testing. This program is designed to help assure agreement.

HOW THE PROGRAM WORKS

Participants Select the Tests in which they wish to participate. This choice is made on

joining the program, but additional tests may be added at any time. Also new participants
may enter the program at any time.

Test Samples are Distributed Bimonthly; i.e. every 2 months.

Provisional Values are Provided with the Samples for one or both of the test levels, depend-
ing on method. The provisional values permit serious discrepancies to be detected without
delay. (It is left to the discretion of the laboratory supervisor as to whether these
values should be known to the operator.)

Each Participant Tests the Samples , following instructions provided for each test method.
The full check on a single instrument should normally take no more than 30 minutes. The
test results are then sent to NBS for analysis. The participant is also asked to report
other information relevant to an accurate analysis, such as test conditions and the instru-
ments used.

Industry Means, Best Values and Other Statistics are developed from the data by NBS. The
best values are estimates based on a careful examination of all data, both current and past,
with special attention to results obtained by the National Bureau of Standards and other
recognized reference laboratories in this and other countries.

A Quick Report is Prepared for each participating laboratory reporting data on time. This
report shows the industry mean values, and the deviations of the laboratory's results from
these values for each test method.

A Longer Summary Report, Showing the Data from all Participants, is also prepared. In
the summary report, of which this report is an example, each laboratory is identified by
a code number so that the information is maintained on a confidential basis. However,
instruments are identified by type so participants can compare their results with
those obtained on similar instruments of different manufacture. This report includes
test averages, best values and standard deviations for individual participants and for
the group as a whole. A participant should be able to readily determine the level and
variability of his results in comparison with those of the other laboratories.

Repeatability and Reproducibility Statements such as Contained in ASTM, TAPPI and ISO
Standards are included at the end of the report. Participants can check their perfor-
mance level against the precision statement given in the test method or specification.
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Description of Frosram
Metric Conversion Table

1 Key to Tables and Graphs
5 10-1 Bursting Strength - Up "to 45 psl
8 10-2 Bursting Strength - Dp "to 45 psl.

11 11-1 Bursting Strength - Dp to 100 psl

19-

1

20

-

1

15-1 Tearing Strength - Deep Cutout
17-1 Tearing Strength - No Cutout

Tensile Breaking Strength - Packaging Papers
Tensile Breaking Strength - Printing Papers, CSE

20-2 Tensile Breaking Strength - Printing Papers, pendulum

25-

1 Tensile Energy Absorption - Packaging Papers

26-

1 Tensile Energy Absorption - Printing Papers
26-1 Elongation to Break - Packaging Papers

29-

1 Elongation to Break - Printing Papers

30-

1 Folding Endurance, MIT type
30-2 Folding Endurance, MIT type, log (base 10)

35-

1 Stiffness, Gurley

36-

1 Stiffness, Taber

49-

1 Surface Pick Strength, IGT

50-

1 Surface Pick Strength, Wax
91 -1 Concora ( Flat Crush )

96-1 Ring Crush
Summary
Diagram of Elmendorf tear testers, deep cutout vs* no cutout

Analyses In The G Report

40-1 Air Resistance, Gurley 611 type

40-

2 Air Resistance, Sheffield type

41-

1 Air Resistance, Gurley Mercury type

44-

1 Smoothness, Parker Prlntsurf

45-

1 Smoothness, Sheffield type
45-2 Smoothness, Bekk type
47-1 Smoothness, Bendtsen type

56-

1 KAN Ink Absorption

57-

1 pH, Cold Extraction
57-2 pH, Hot Extraction
60-1 Opacity, White ( 89* ) Backing
60-2 Opacity, Paper Backing, B A L type
60-3 Opacity, Paper Backing, Elrepho type
65-1 Blue Reflectance (Brightness), Directional
65-2 Blue Reflectance, Diffuse, Elrepho (Gloss Trap)
65-3 Blue Reflectance, Diffuse, Elrepho (No Gloss Trap)
75-1 Specular Gloss, 75 degree
90-1 Thickness (Caliper)
95-1 Grammage (Basis Weight)



TABLE OF CONVERSION FACTORS TO METRIC (SI) UNITS

Physical To Convert
Quantity From To

Bursting strength psi kPa

kg/ cm^ kPa

bar kPa

Tearing strength 8 mN

Tensile strength lb/ in. kN/m

lb/ 0.5 in. kN/m

lb/15 mm kN/m

kg/15 mm kN/m

kg/ 2 5 mm kN/m

kg/mm kN/m

Tensile energy absorption ft-lb/ft^ J/m^

in. -lb/ in.

^

J/m^

kg-m/m^ J/m^

Bending stiffness g. cm yN*m

Flat-crush strength (Concora) lb N

Ring-crush (TAPPI) lb N

(ISO) lb/6.00 in. kN/m

Thickness mil ym

iv

Multiply
by

6.895

98.07

100.00

9.807

.1751

.3502

.2965

.6538

.3923

9.807

14.59

175.1

9.807

98.07

4.448

4.448

0.0292

25.40



KEY TO TABLES AND GRAPHS

MEAN - The average of individual TEST DETERMINATIONS.
The number of TEST DETERMINATIONS in the
mean is given in the upper right corner of
the first table (TEST D.) and again at the
bottom of this table

.

GRAND MEAN -

(GR. MEAN)
The average of the individual laboratory
MEANS, excluding laboratories flagged
(see column F) with an X, # , or +. The
GRAND MEAN is given in US customary units
and, where applicable, in SI metric units.

SD OF MEANS -

(SD MEANS)
The standard deviation of the laboratory
MEANS about the GRAND MEAN

;
an index of the

among-laboratory precision.

DEV - The deviation or difference of the laboratory
MEAN from the GRAND MEAN.

N. DEV - The normal deviate or ratio of the DEV to
the SD OF MEANS; an indication of the degree
of divergence of the laboratory MEAN from
the GRAND MEAN. A N. DEV of more than 2

or less than -2 may indicate that the
participant is not following the procedure
considered standard for this analysis

.

SDR - The standard deviation of repeated measurements

;

that is, of individual test determinations
about their MEAN.

AVERAGE SDR - The average of the individual laboratory
SDR's; an index of the within-laboratory
precision of repeated measurements

.

R. SDR - The relative standard deviation of repeated
measurements; that is, the ratio of the SDR
to the AVERAGE SDR: an indication of the
ability of a participant to repeat his measure-
ments relative to the average ability. The
greater the nvunber of TEST DETERMINATIONS the
closer the R. SDR should be to unity. If R. SDR
is outside the limits given below, the partici-
pant may not be following the procedure considered
standard for this analysis

:

1



No. of test
Determinations

Lower limit
for R. SDR

Upper limit

for R. SDR

3 0.09 2.58

5 0.27 2.06
8 O.J+0 l.TT

10 0.46 1.6t
15 0.56 1.53
20 0.6l 1.45
25 0.65 1.39

VAR - Code for instriament type or variation in
condition, see second table.

F - Flags with following meaning:
+ - Excluded from grand means because VAR

non-standard for this analysis
# - Excluded because data were not understood or

because of a non-coded variation reported by
the laboratory. (See NOTES following Table 1

for each method.)
M - Excluded because data for one sample are

missing
X - Excluded because plotted point would fall

outside of the 99?^ error ellipse, (see
below for explanation of Graph )

* - Included in grand means but plotted point
falls outside of the 95^ error ellipse.
The participant should take this as a warning
to reexamine his testing procedure

S - Included in grand mean but only after
omission of one of more 'wild* values;
that is, test determinations more than 3

times AVERAGE SDR from the laboratory's
MEAN. Not more than 20^ of the test determination
may be excluded in this manner without
rejecting the laboratory.

0 - Included in grand mean and inside 95/2 error
ellipse

.

COORDINATES - Distances along major and minor axes of
error ellipse. If special additive or
concurrent model of the measuring process
applies to this method, the distance along
the minor axis represents the random error
within a laboratory while that along the
major axis also includes a systematic
laboratory component of error.

2



95% ELLIPSE -

AVG R. SDR -

Graph -

Lengths of the major and minor axes of

the ellipse and the angle that the major
axis makes with the horizontal axis.

Average of the R. SDR for the two samples;
an indication of the laboratory's precision
of repeated measurements.

For each laboratory the MEAN for the second
sample is plotted against the MEAN for the first
sample, with each point representing a laboratory.

The horizontal and vertical lines are the GRAND
MEANS. The dashed line is drawn at 45°.

The solid sloping line, which may or may not

lie close to the 45° line, is along the major
axis of the error ellipse. The ellipse is drawn

so that
,
on the average, it will include 95% cf

the points representing the laboratories.

Plotted symbols are as explained above

(under F), except that an 'S' is plotted as

an 'O'. A participant whose plotted point
falls outside of the ellipse should carefully
reexamine the testing procedure he is

following.

The graph is plotted with an ellipse when there
are 20 or more laboratories in the analysis.
When there are 10 through 19 laboratories in
the analysis the graph is plotted but the ellipse
is omitted. When there are fewer than 10 labora-
tories retained in the analysis the graph is not
plotted.

The International System of Units (SI) is used on
the plots wherever possible to aid participants
in familiarizing themselves with SI. Grand means
in SI units are given at the top of the plot, and
supplementary scales in SI units are drawn along
the axes allowing the reader to compare means and
variability in common units and SI units for the
same data.

3



J

il

Summary -

(At end of

report)

In addition to several quantities already defined

above the summary shows the following values for

each test method:

REPL CRP - The number of replicate test determinations used

in this Collaborative Reference Program. ®

REPL TAPP I - The number of replicate test determinations in a

test result required by the applicable TAPPI

Standard or assumed here if there is no TAPPI

Standard. This quantity is needed in the computation

of TAPPI repeatability and reproducibility from the

SD OF MEANS and the AVER SDR. See TAPPI Standard

T1206 for definitions and computations.

REPEAT - TAPPI repeatability, a measure of the within-

laboratory precision of a test result.

REPROD - TAPPI reproducibility, a measure of the between-

laboratory precision of a test result.

Best values - Given at the end of Table 1 for each method for
which sufficient information is available. These
best values are estimates based on a careful
examination of all data, both current and past,
with special attention to results obtained by the
National Bureau of Standards and other recognized
reference laboratories in this and other countries.
All participants using equipment that is standard
for the analysis should be able to achieve results

within the plus-minus (^) limits , when these are
shown along with the best values

.

4



RBP6RT Ne, 55S TAPPl caLLABaBATI VB REFERENCE PE«GBAE SEPTEMBER 1976
ANALYSIS T10°l TABLE 1

BURSTING STRENGTH, PSI
TAPPl STANDARD T403 03<=76, BURSTING STRENGTH GF PAPER = PERKINS MGDSL C

SAMPLE PRINTING
1 A.B H63 77 GRAMS PBS SQUABS MBTEK
CODE MEAN DEV N. DEV SDR R. SDR

LI 21 16.89 . 21 .16 .70 .67
LI 31 15.00 = 1.69 = 1.28 .76 .73
LI 3 4 16.40 "=.29 = .22 .57 .55
LI 50 17.67 .98 .74 1.18 1.13
LI 58 15.00 = .69 = .52 1 .20 1.15

LI 67 17.43 .75 .56 .68 . 65
LI 63 15.57 = 1.11 = .84 1.08 1.03
LI 91 16.73 .05 .03 .73 .70
L203A 15.77 = .92 = .70 .82 .79
L2O30 16.47 =.22 = .17 .95 .92

L207 19.20 2.51 1.90 1.19 1.14
L21 2 16.53 = .15 = .12 .74 .71
L223A 19.28 2.59 1.96 1.06 1. 02
L2 2 5 16.90 .21 .16 1.21 1.16
L2 32 14.60 =2.09 = 1.58 1.07 1.03

L237A 15.73 = .95 = .72 .88 .85
L237B 16.33 = .35 =.27 .94 .90
L243 17.67 .98 .74 1.32 1.27
L2A9 13.68 = 3.01 = 2.27 .79 .76
1261 16.17 = .52 =.39 .32 .79

LR64 16.80 .11 .08 1 .08 1.04
L2 7 8 16.90 .21 .16 1.02 .98
L2 79 15.73 = .95 = .72 1.57 1.50
L299 18,93 2.25 1.70 1.43 1.37
L3C5 16.63 = .05 = .04 1.03 .98

L31 1 17.93 1.25 .94 . 80 . 77
L312 16.72 .03 .02 .89 . 85
L31 5 18.73 2.C5 1.55 1.31 1.25
L32 5 16.47 = .22 = .17 . 88 .84
L33C 17.90 1.21 .92 1.16 1.11

L331 16,33 = .35 = .27 1.05 1.00
L333 14. 81 = 1 . 88 = 1.42 1.29 1.24
L359 12,88 = 3. 80 = 2. 88 1.40 1.34
L344 16.87 .19 .14 .90 . 86
L3 5 6 17.50 .81 .61 1.26 1.21

L358 16.23 = .45 = .34 .68 .65
L360 16.73 .05 .03 1.54 1.48
L366 17,40 . 71 .54 1.27 1.22
L390 13.27 1.58 1.19 1.07 1.02
L563 16.70 .03 .01 1.16 1.12

L568 16.97 .28 .21 1.14 1.10
L599 17.41 .72 .54 1.06 1.02

GR, WEAN • 16,69 PSI GRAND MEAN
SD MEANS - i.32 PSI SD OF MEANS

AVEBAGE SDR - 1 .04 PSI
GR« MEAN • 1S5.1 KILOPASCAL GRAND MEAN

LI 28 18, 33 1.65 1.24 .62 .59
L242 19.45 2,76 2.09 1.15 1 .10
L251 18.12 1.44 1.09 1 . 45 1.39
L2 69 24,47 7,78 5.88 1.55 1.49
L464 15.67 ol.02 = .77 .77 .74
T6TAL NUMBER flF LABGRAT6RIES RBP6RTING • 47

lAMFLE PRINTING TEST D>.
• 15

J39 149 GRAMS PER SQUARE METER
MEAN DEV N. DEV SDR R.SDR VAR F LAB

26.80 =2.09 = .99 1.52 1.03 IOC G LI 21
26. 6C =2.29 = 1.09 .91 .61 IOC G L131
32.37 3.48 1.65 1.17 .79 IOC « LI 34
29.27 .38 .18 .92 .62 IOC 0 LI 50
28.47 = .42 = .20 .92 .62 IOC 0 LI 58

28.00 = .89 = .42 1.20 .81 IOC 0 LI 67
26.00 =2.89 = 1.37 1.66 1.12 aoc 0 LI 83
30.00 1.11 .53 1 .64 1.10 ioc 0 LI 91

28.67 = .22 = .11 1.59 1.07 iOC 0 L203A
29.57 .68 .32 2.27 1.53 l OC 0 L2C3B

32.10 3.21 1.52 1.84 1 .24 IOC 0 L207
31.53 2.64 1.26 1.49 1.01 IOC 0 L212
33.53 4.64 2.20 1.71 1.15 IOC 0 L223A
29.80 .91 .43 1 .86 1.25 1 OC 0 L225
27.27 =1.62 = .77 1 .29 .87 IOC 0 L2 32

26.37 =2.52 = 1.20 1.30 . 88 IOC 0 L2 37A
27.10 =1.79 = .85 .60 .41 iOC 0 L2 37 B

29.37 .48 .23 1.38 .93 aoc 0 L243
25.59 =3.30 = 1.57 1.35 .91 aoc 0 L249
27.28 =1.61 = .76 1.66 1.12 aoc 0 L261

28.73 = .16 = .07 1.58 1.06 a OC 0 L264
27.90 = .99 = .47 1.78 1.20 IOC 0 L278
27.10 =1.79 = .85 1.27 .85 IOC G L279
34.00 5.11 2.43 1.89 1.27 ICC 0 L299
27.70 =1.19 = .56 .92 .62 aoc 0 L3C5

30.07 1.18 .56 1.22 .82 a OC 0 L311
28.61 = .28 = .I3 . 88 .59 aoc 0 L3i2
31 . 57 2.68 1.27 1.85 1.25 IOC 0 L315
29.47 .58 .27 1.94 1.31 1 OC 0 L326
29.90 1.01 .48 1.39 .93 IOC 0 L330

27.13 =1.76 = .83 1.25 .84 IOC a L331
26.61 =2.28 = 1.08 2.12 1.43 aoc 0 L333
25.13 =3.76 = 1.78 1.51 1.02 a oc « L339
32. 37 3.48 1.65 1.71 1.15 a OC 0 L344
26.91 = 1.98 = .94 1.94 1.31 aoc 0 L356

29.64 .75 .36 1.16 .78 lOC 0 L358
2 8.69 = .20 = .10 1.92 1 . 30 i oc 0 L360
28.70 = .19 = .09 1.81 1.22 a oc 0 L366
30.47 1.58 .75 1.33 .90 lOC 0 L390
29.30 .41 .20 1.41 .95 lOC 0 L563

28.67 = .22 = .11 1.18 • 79 IOC 0 L568
29.01 .12 .06 1.68 1.13 a OC 0 L599

28.89 PSI TEST DETERMINATIONS • 15
2.11 PSI 42 LABS IN GRAND MEANS

AVERAGE SDB - 1.48 PSI
199.2 KIL0PASCAL

30.53 1.64 .78 1.30 .88 1 OB L128
29.48 .59 .28 1.33 .90 ICT L242
30.16 1.27 .60 1.22 .82 J ov * L2E1
37.40 8.51 4. 04 1.80 1 .22 lOA L269
26. 50 =2.39 = 1.13 1.21 .82 aoM L484

Ik'sc values: H63 16.8 + 2.2 psi
J39 29.0 + 3.4 psi
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REPORT NO, 55S TAPP I C6LLAB0SATIVE REFERENCE PROGRAM
ANALYSIS TIO=l TABLE 2

BURSTING STRENGTH. PSI
TAPPI STANDARD T403 0S=76, BURSTING STRENGTH 0P PAPER «= PERKINS MODEL C

SEPTEMBER 1978

COORDINATES AVG
CODE F H6 3 J39 MAJ0K MIK0R R.SDB VAR PRflPBRTY= = =TEST INSTRUMBNT^-^CeNDITieNS

L339 « 12.88 25,13 =5.1i 1.55 1.16 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L2 4 9 0 13.68 25,59 =4.34 1.07 .83 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L2 32 0 14,60 27,27 =2.43 1.06 .95 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L333 0 14,81 26,61 =2.90 .57 1.33 IOC BURSTING STRENGTH OP T0 45 PSI, PERKINS c. MANUAL CLAMP
LI 31 0 15,00 26,60 = 2. 82 .39 .67 IOC BURSTING STRENGTH OP T6 45 PSI, PERKINS c. MANUAL CLAMP

LI 83 6 15.57 26.00 =3.07 = .40 1.08 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L4 84 15,67 26,50 =2.59 = .24 .78 lOH BURSTING STRENGTH UP T0 45 PSI,R£GMED MT/MOT, MANUAL CLAMP
L279 0 15.73 27,10 =2.03 = .01 1.18 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS C, MANUAL CLAMP
L237A 0 15.73 26.37 =2.67 = .36 .86 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L203A 0 15.77 28,67 = .63 .70 .93 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS C. MANUAL CLAMP

LI 58 0 1 6. CO 28.47 = .70 .40 . 88 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L261 0 16.17 27,28 = 1.66 = .31 .95 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L358 0 16,23 29.64 .44 .76 .72 IOC BURSTING STRENGTH OP T0 45 PSI, PERKINS C, MANUAL CLAMP
L33S 0 16,33 27.13 =1.71 = .53 .92 IOC BURSTING STRENGTH OP T0 45 PSI, PERKINS c. MANUAL CLAMP
L237B 0 16.33 27,10 = 1.74 = .54 .65 IOC BURSTING STRENGTH OP T0 45 PSI, PERKINS c. MANUAL CLAMP

LI 34 « 16.40 32,37 2.92 1.91 .67 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS C. MANUAL CLAMP
L326 0 16.47 29.47 .40 .47 1,07 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS C, MANUAL CLAMP
L203B 0 16, 47 29.57 .49 .52 1.22 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS C, MANUAL CLAMP
Lcl 2 0 16.53 31.53 2.25 1.40 . 86 IOC BURSTING STRENGTH UP T0 45 PSI, PERKINS c. MANUAL CLAMP
L305 0 16, €3 £7.70 = 1.07 = .52 . 80 IOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP

L563 0 1 6,70 29,30 .37 . 19 1.03 IOC BURSTING STRENGTH OP T0 45 PSI, PERKINS c# MANUAL CLAMP
L31 2 0 £6,72 28,61 = .23 = .16 .72 :oc BURSTING STRENGTH UP T0 45 PSI, PERKINS C. MANUAL CLAMP
L3 6 0 0 16,73 28. 69 =.16 = .14 1.39 IOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L2 9i 0 16,73 30.00 1.00 .49 .90 xoc BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L264 0 16,80 £8,73 = .08 = .17 1.05 lOC BURSTING STRENGTH OP T0 45 PSI, PERKINS c. MANUAL CLAMP

L344 0 16,87 32,37 3.15 1.49 1.01 lOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
LR 21 0 16,89 26,80 = 1.74 = 1.18 .85 IOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L2 7 8 0 S 6,90 27,90 = .77 = .66 1.09 xoc BURSTING STRENGTH UP T6 45 PSI, PERKINS c. MANUAL CLAMP
L2 2 5 0 16,90 29,80 .90 .25 1.21 IOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L568 0 3 6.97 28.67 = .06 = .35 .94 IOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP

L366 0 17,40 28,70 .17 = .72 1.22 IOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L599 O 17,41 29,01 .45 = .58 1.07 IOC BURSTING STRENGTH UP TO 45 PSI. PERKINS c. MANUAL CLAMP
L: 67 0 17.43 28, 00 =.43 = 1.08 .73 X oc BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L3S6 0 1 7,50 26.91 = 1.36 = 1.66 1.26 xoc BURSTING STRENGTH OP TO 45 PSI, PERKINS c. MANUAL CLAMP
LI 50 0 1 7.67 29,27 . 80 = .66 . 88 IOC BURSTING STRENGTH UP TO 45 P£l, PERKINS c. MANUAL CLAMP

L243 0 1 7.67 29.37 .89 = .63 1.10 lOC BURSTING STRENGTH UP TO 45 PSI. PERKINS c. MANUAL CLAMP
L330 0 17.90 29,90 1.47 = . 58 1.02 IOC BURSTING STRENGTH OP TO 45 PSI, PERKINS C, MANUAL CLAMP
L31 1 0 17.93 30. 07 1.63 = .53 .80 IOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L2 51 • 16,12 30,16 1.80 = .66 1.11 lOV BURSTING STRENGTH UP TO 45 PSI, L^W, MANUAL CLAMP. 20C.65%
L390 0 18,27 30.47 2.14 = . 64 .96 IOC BURSTING STRENGTH OP TO 45 PSI, PERKINS c. MANUAL CLAMP

LI 2 8 • 18,33 3C. 53 2. 23 = . 66 .74 lOB BU RSTING STRENGTH OP TO 45 PSI, PERKINS MANUAL CLAMP
L3i 5 0 1 8,73 31.57 3. 33 -.52 1.25 1 OC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP
L299 0 18,93 34, 00 5. 56 .46 1.32 XOC BURSTING STRENGTH OP TO 45 PSI, PERKINS c. MANUAL CLAMP
L207 0 :9.20 32,3 0 4.02 = .68 1.19 IOC BURSTING STRENGTH OP TO 45 PSI, PERKINS c. MANUAL CLAMP
L223A 0 19.28 33.53 5.32 = .07 1.09 XOC BURSTING STRENGTH UP TO 45 PSI, PERKINS c. MANUAL CLAMP

L242 19,45 £9,48 1.84 =2.14 1.00 lOT BURSTING STRENGTH OP TO 45 PSI, L*W, MANUAL CLAMP
L269 * 24,47 37, 40 11.19 = 2. 76 1.35 lOA BURSTING STRENGTH UP TO 45 PSI, PERKINS A, MANUAL CLAMP

GMEANS

:

16.69 28,69 1.00
95% ELLIPSE: 6. 07 2.05 WITH GAMMA - 61 DEGREES
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REPORT N0« 55S TAPPI C6LLAB6RATI V£ REFERENCE PR6GRAM SEPTEMBER 1976
ANALYSIS Ti0«2 TABLE 1

BURSTING STRENGTH. PSI
TAPPI STANDARD T403 6S-=76, BURSTING STRENGTH OF PAPER = PERKINS MODEL C«=A OR C WITH AIR OR HYDRAULIC CLAMPS

SAMPLE PRINTING SAMPLE PRINTING TEST D1, 15
LAB H63 77 GOAUS PER SQUARE METER J39 149 GRAMS PER SQUARE METER
CODE MEAN DEV N.DEV SDR R. SDR MEAN DEV N. DEV SDR R. SDR VAR F LAB

LI 00 17.79 1.13 .69 .85 .74 29.05 .35 .18 1.37 .93 lOD 0 LI 00
LS C£ 12.67 •=3.99 =2.46 .86 .75 24.37 =4.33 = 2.25 1 .66 1.13 lOD 0 L105
L& 22 17,73 1.08 .66 1.03 .90 30.80 2.10 1.09 .56 .38 lOF 0 LI 22
LI 25 13.40 = 3.26 =2.01 1.64 1.43 24.80 = 3.90 = 2.02 2.24 1.52 ICD 0 LI 25
LI 41 16.57 = .09 = .06 1.39 1.21 28.20 = .50 = .26 1.80 1.22 ICD 0 L141

LI 4 8 17,87 1.21 .74 .92 . 80 28.53 = .17 = .09 1.73 1.17 lOD 0 L146
LJ 59 15.41 = 1.25 = .77 1.19 1.04 27.55 =1.15 = .60 1.23 .84 lOD e LI 59
LI 62 15.47 = 1.19 = .73 .74 .65 27.13 =1.57 = .81 1.77 1.20 lOD © LI 62
LI 63 16.63 = .02 = .C2 1.04 .91 28.80 .10 .05 1.84 1.25 1 OD 0 LI 63
LI 6 6 16.37 = .29 = .18 1.53 1.34 29.17 .47 .24 1.51 1.02 &OD 0 H 66

LI 7 6 19.33 2.68 1.65 .62 .54 30.13 1.43 .74 1.19 .81 lOD 0 LI 76
LI 8 5 18.00 1.34 .83 .76 ,66 31.00 2.30 1.19 1.77 1 .21 &0D 0 LI 85
LI 90C IS. 97 = .69 = .43 1.52 1.33 28.37 = .33 = .17 .93 .64 lOD 0 LI 90C
L21 7 17,67 1.01 .62 .82 .71 28.67 = .03 = .02 1.35 .91 iOF 0 L237
L224 17,23 .58 .35 1.40 1.23 29.07 .37 .19 1.46 .99 lOD 0 L224

L226B 17,71 1.05 .65 1.06 . 93 28.98 .28 .14 1.42 .96 lOD 0 L226B
L226C 14.37 = 2.29 = 1.41 1.04 ,91 26.53 =2,17 = 1.12 1.76 1.19 lOD 0 L226C
L255 16.20 = „46 = .28 .77 . 68 26.67 =2.03 = 1.05 .72 .49 lOD 0 L255
L257A 17,60 .94 .58 1.30 1.14 31.60 2.90 1.50 2.13 1.45 lOD 0 L257A
L257B 17,15 .48 .29 1.41 1.23 31.60 2.90 1.50 1 .30 . 88 lOD 0 L257B

L257C 17.60 .94 .58 1.30 1.14 32.00 3.30 1.71 1.65 1.12 lOD 0 L2 57C
L262 17,57 .91 .56 1.05 .92 30.60 1.90 .98 1.53 1.04 lOD o L262
L2 7 5 13.88 =2.78 = 1.71 1.33 1.16 26.29 =2.41 = 1.25 1.73 1.18 lOD 0 L275
L280 18.26 1.60 .99 .88 .77 29.73 1.03 .53 1.00 .66 lOD o L280
L285 1 6,60 = • 06 = .04 1.55 1.36 29.47 .77 .40 1.51 1.02 lOD 6 L285

L3 0 9 13.73 =2.93 = 1.81 1.27 1.11 26.57 =2.13 = 1.10 1.39 .95 1 OD 0 L309
L352 16.50 = .16 = .10 .86 .75 26.54 =2.16 = 1.12 1.18 . 80 lOD o L352
L3 7 8 18,07 1.41 .87 1.44 1.26 28.67 = .03 = .02 1.54 1.05 lOD a L378
L575 16. 51 1.85 1.14 1.68 1.47 28.93 .23 .12 1.71 1.16 lOD 6 L575
L581 17.67 1.01 .62 1.45 1.27 29.13 .43 .22 1.55 1.06 lOD 0 L581

L5 87 16.93 .28 .17 .73 . 64 30.77 2.07 1.07 1.08 .74 1 OD 0 L587

GR, MEAN - 16,66 PSI GRAND KEAN • 28.70 PSI TEST DETERMINATIONS - 15
SD MEANS - 1 .62 PSI SO OF MEANS - 1.93 PSI 31 LABS IN GRAND MEANS

AVERAGE SDR - 1.14 PSI AVERAGE SDR • 1.47 PSI
GH. .MEAN - 114.9 KILOPASCAL GRAND MEAN • 197.9 KILOPASCAL

L442 145.33 128, 67 79.25 20.14 17.63 281.27 252,57 1 30.65 44.50 30. 25 100 L442
TOTAL NUMBER OP LABORATORIES REPORTING - 32

Best values: H63 17.0 + 2.8 psi

J39 28.9 + 2.6 psi
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BEPOBT N0. 95S SEPTBMBEB 1978TAPP I C0LLAMBATIVB BEFBBBNCB PB0ORAM
ANALYSIS nO-2 TABLE 2
BUBSTIKO STBBNOTH. PSI

TAPPI STANDARD T403 aS-76. BUB8TIN0 STBBNOTB OF PAPBB • PBBKINS M0OBL C-A OB C HITH AIR 0R HYDRAULIC CLAMPS

LAB MEANS COOBDINATBS AVO
CODB F B63 J39 MAJOB MI NOB B. SOB VAB PBOPBBTT—TBST INSTRUMENT** *>»C0NDITI0NS

L105 « 12.67 24,37 -5. 88 .39 .94 100 BDRSTXNO STRBNGTH UP TO 45 PSl. PERRINS CA 0R C. AIR CLAMP
UZ5 0 13.40 24.80 •5.08 .09 1.48 100 BURSTING STRENGTH UP TO 45 PSI. PERKINS CA 0R C, AIR CLAMP
L30S 0 13.73 26.67 •3.49 .95 1.03 lOO BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP
L275 e 13.88 26.29 •3.62 . 66 1.17 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R C. AIR CLAMP
L226C 0 14.37 26.53 -3.13 .43 1.05 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R C. AIR CLAMP

LI 59 0 15.41 27.95 •1.68 .26 .94 100 BURSTING STRENGTH UP TO 45 PSI, PERKINS CA 0R c. AIR CLAMP
LI 62 0 15.47 27.13 -1.97 -.05 .93 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP
U90C 0 15.97 28.37 -.69 .33 .98 lOO BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP
L255 0 16.20 26.67 -1.87 -.92 .59 100 BURSTING STRBNGTH UP TO 46 PSI. PERKINS CA 0R c. AIR CLAMP
U 66 0 16.37 29,17 .18 .52 1.18 100 BURSTING STRENGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP

L352 0 16.50 26.54 •1.78 •1.23 .78 100 BURSTING STRENGTH UP TO 46 PSI. PERKINS CA 0R C. AIR CLAMP
LI At 0 16.57 28.20 =.45 -.24 1.22 100 BURSTING STRENGTH UP TO 45 PSI, PERKINS CA OR c. AIR CLAMP
L2 85 0 16.60 29.47 .56 .53 1.19 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R C. AIR CLAMP
U63 0 16.63 28.80 .06 .08 1.08 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0fi c. AIR CLAMP
L587 0 16,93 30.77 1.78 1.08 .69 100 BURSTING STRENGTH UP TO 45 PSI. PERKINS CA 0R C. AIR CLAMP

L257B 0 17.13 31.60 2.56 1.45 1.06 lOO BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R C. AIR CLAMP
L22A 0 17.23 29.07 .65 -.22 1.11 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R C. AIR CLAMP
L262 0 17.57 30.60 2.05 .48 .98 100 BURSTING STRENGTH UP TO 45 PSI. PERKINS CA 0R C. AIR CLAMP
L2 5 7C 0 17.60 32.00 3.16 1.33 1.13 100 BURSTING STRENGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP
L257A 0 17.60 31.60 2.65 1.08 1.29 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP

L581 0 17.67 29.13 .97 -.51 1.16 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP
L2l 7 0 17.67 28.67 .61 -.81 .81 lOF BURSTING STRBNGTH UP TO 45 PSI, PEBEINS C, H. CLAMP. TBANSDDCE
L226B 0 17.71 28.98 .87 -.64 .95 100 BURSTING STRBNGTH UP TO 45 PSI, PERKINS CA 0R C. AIR CLAMP
LI 22 0 17.73 30.80 2.31 .48 .64 lOF BURSTING STRENGTH UP TO 45 PSI. PEREINS C. a. CLAMP. TRANSDUCE
LI 00 0 17.79 29.05 .98 -.66 .84 lOO BURSTING STRBNGTH UP TO 45 PSI, PERKINS CA 0R c. AIR CLAMP

LI 48 0 17.87 28.53 .63 •1.05 .99 100 BURSTING STRBNGTH UP TO 45 PSI. PERKINS CA 0R c. AIR CLAMP
LI 85 0 18.00 31.00 2.63 .40 .93 100 BURSTING STRBNGTH UP TO 45 PSI, PERKINS CA 0R C. AIR CLAMP
L378 0 18.07 26.67 .86 -1.12 1.15 100 BURSTING STRENGTH UP TO 45 PSI, PERKINS CA 0R c. AIR CLAMP
L280 0 18.26 29.73 1.81 -.60 .73 100 BURSTING STRBNGTH UP TO 45 PSI, PERKINS CA 0R Co AIR CLAMP
L57S 0 18.51 28.93 1.34 •1.29 1.32 100 BURSTING STRENGTH UP TO 45 PSI, PERKINS CA 0R C. AIR CLAMP

LI 76 0 19.33 30.13 2.79 -1.19 .67 100 BURSTING STRBNGTH UP TO 45 PSI, PE REINS CA 0R c. AIR CLAMP
L4 4 2 145.33 281.27 277,46 58.00 23.94 100 BURSTING STRBNGTH UP TO 45 PSI, FRANK« HYD.CL*

GMBAKS

:

16.66 28.70 1.00
955 ELLIPSE: 6.26 2.10 WITH GAMMA * 51 DBOREBS

a



BURSTING STRENGTH MODEL C-R

SAMPLE H63 - 16-7 PSI SAMPLE J39 - 28-7 PSI

SAMPLE H63 r: 115 KILOPASCAL SAMPLE J39 = 198 KILOPASCAL

PSI

I I I

1 1 1 1 1 1
1
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REP6RT N0. ESS TAPPI caLLABflBATI VB KBFBBENCE PK60BAH SEPTEMBER 1976
ANALYSIS Tlt°l TABLE 1

BDRSTINO STRENOTB. HIGH KANOB. PSl
TAPPI STANDARD T403 0S"76. BDRSTINO STRENGTH OF PAPER •> PERKINS MODEL C OR 0=A

SAMPLE TUBE WINDING SAMPLE KRAFT TEST D. •
• 15

LAB E77 132 CRAMS PER SQUARE METES K29 123 GRAMS1 PER SQUARE METER
C6DE MEAN DEV N.DEV SDR R. SDR MEAN DEV N.DEV SDR R.SDR VAR F LAB

UOO 69,5 =5.1 = 1.57 4.4 .68 59.3 “.1 = .03 2.6 .63 IID 0 LlOO
LI 03 74.9 .3 .09 4.4 . 88 63.3 3.9 1.59 2.9 .70 lie e L103
U 07 83.1 5.5 1.70 4.1 .82 63.7 4.3 1.74 4.9 1.20 1 1C e L107
U22 73.1 =1.5 = .45 5.4 1.10 58.9 = .5 = .21 5.1 1.23 IIP 0 L122
U 26 71.7 =2.9 = .90 3.8 .76 59.1 =.3 •=.11 2.2 .54 1 ID 6 L128

LI 41 74.1 = .5 = .15 5.7 1.16 61.2 1.8 .72 5.3 1.29 IID 0 L141
LI 46 75.8 1.2 .37 4.3 . 67 60.9 l.S .60 4.6 1.11 1 ID 0 L148
LI 59 73,0 =1.6 = .48 7.4 1.49 54.5 -4.9 = 1.97 4.4 1.08 IID 0 LI 59
U 70 80.2 5.6 1.73 3.4 . 68 61.3 1.9 .79 1.7 .41 lie 0 LI 70
U 76 78.6 4.0 1.23 5.6 1.13 59.5 .1 .06 3.9 .96 110 0 LI 76

LI 82 75.9 1.3 .39 6.2 1.25 61.3 1.9 .76 5.7 1.36 IID 0 LI 82
T-21 e 77.7 3.1 .96 6.1 1.23 60.8 1.4 .57 5.2 1.27 IID 0 L218
L2 32 61,3 = 13.3 = 4.10 8.2 1.65 43.2 •16.2 =6.59 9.9 2.41 lie 0 L2 32
L2 37A 73.6 =1.0 = .32 1.9 .39 61.4 2.0 .80 3.1 .77 lie 0 L2 37A
L237B 72.4 =2.2 = .68 1.5 .29 60.2 .8 .31 2.5 .60 lie 0 L237B

L2 38A 78.3 3,7 1.14 7,1 1.44 59.2 = .2 = .10 4.4 1.06 IIY 0 L238A
L24 3 72.8 =1.8 = .55 3.9 .79 59.4 .0 .00 4.1 1.01 1 1C 0 L243
L278 72.6 =1.8 = .56 5.0 1.01 57.9 “l.S = .62 4.5 1.11 lie 0 L278
L279 72.1 =2.5 =.77 5.0 1.01 57.2 =2.2 -.89 5.6 1 . 36 1 1C 0 L279
L280 73.4 = 1.2 = ,38 4.5 .91 58.3 -1.1 -.46 4.8 1.13 IID 0 L2 60

L303 70.6 0 • o = 1.22 5.4 1.09 56.2 -3.2 = 1.30 3.! .75 lie 0 L303
L330 74.7 .1 .02 6.9 1.39 60.6 1.2 .49 4.8 1.16 lie 0 L330
L331 71 .1 = 3.5 = 1.07 5.5 1.10 55.9 -3.5 = 1.43 3.1 .75 lie 0 L331
L333 78.3 3.7 1.12 5.9 1.19 61 .3 1.9 .79 3.7 .90 lie 0 L333
L344 72.0 =2.6 = .81 2.7 .54 60.3 .9 .35 2.6 .69 lie 0 L344

L356 72.7 = 1.9 =.se 5.0 1.01 58.4 -1.0 = .40 5.6 1.37 lie 0 L356
L362 67,9 =6.7 =2.07 6.0 1.21 56.0 -4.4 -1.78 5.0 1.22 1 ID 0 L362
L378 77,8 3.2 .98 4.4 . 68 60.0 .6 .25 3.6 .86 IID 0 L378
L56S 71,8 =2.8 = .87 2.6 .57 59.8 .4 .16 1.8 .45 IID 0 L565
L57S 79.0 4.4 1.34 6.2 1.26 61.2 1.8 .71 4.8 1.18 1 ID 0 L575

L561 74,9 .3 . 06 4.3 .87 56.6 =2.8 = 1.13 4.6 1.17 1 ID 0 Lsei
L599 75.3 .7 .22 4. 8 .96 57,9 = 1.5 = .59 4.1 1.00 1 1C 0 L599
L604 76.2 1.6 .49 7.1 1.43 59.3 -.1 -.04 5.

8

1.43 lie 0 L604
L622 75.9 1.3 .39 5.8 I.IB 56.8 = 2.6 = 1.06 3.6 . 38 HE 0 L622
L65C 71.6 =3.0 =.92 6.2 1.24 56.4 =3.0 = 1.22 5.2 1.27 1 ID 0 L650

L651 81.5 6.9 2.11 8.0 1.61 65.9 6.5 2.66 6.6 1 .62 IID * L051

GR« MEAN - 74.6 PSI GRAND MEAN • 59,4 PSI TEST DETERMINATIONS - 15
SD MEANS - 3.3 PSI SD OF MEANS • 2.5 PSI 35 LABS IN GRAND MEANS

AVERAGE SDR - 5.0 PSI AVERAGE SDR • 4.1 PSI
GR, MEAN • 514.4 KIL6PASCAL GRAND MEAN • 409.5 CILOPASCAL

L242 76.3 1.7 .53 4.5 .91 61.9 2.5 1.02 6.2 1.51 1 IT L242
L251 69,6 = 5.0 = 1.52 6.6 1.38 55.9 -3.5 = 1.41 4.1 1.00 IIV L251
L393 73.4 = 1.2 -.37 5.6 1.13 58.8 -.6 -.24 2.9 .72 HE L393
L394 88.0 13.4 4.12 6.6 1.34 70.5 11.1 4.50 3.6 .92 IIH L394
L484 82.0 7.4 2.27 2.3 .46 66.5 9.1 3.71 1.6 .39 iia L4 84

L5 70 78.7 4.1 1.25 6.6 1.32 64. 9 5.5 2.22 3.9 .95 1 IH L5 70
L576 79.8 5.2 1.61 6.1 1.23 64.5 5.1 2.09 5. 8 1.41 HP L576
L593 89.5 14.9 4.57 8.5 1.71 74.3 14.9 6.04 5.6 1 .36 11 J L593
L598 80.4 5.6 1,78 6.7 1.34 67.2 7.8 3.17 6.4 1.56 H* L598
TOTAL NUMBER OF LASeRATeRIBS REPORTING • 45

Best values: E77 74+5 psi
K29 59+4 psi

The following laboratories were omitted from the
grand means because of extreme test results: 232
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SEPTEMBER 1978REP6RT N«. S5S TAPPI ceLLABeEATI VB REFERENCE PReORAM
ANALYSIS Tll°l TABLE 2

BURSTING STRENGTH. HIGH RANGE. PSI
TAPPI STANDARD T403 es«=76. BURSTING STRENGTH 6F PAPER = PERKINS MODEL C OR C=A

LAB MEANS COORDINATES AVO
CODE F E77 E29 MAJOR MINOR R. SDR VAR PRapBRTY°a=TBST INSTBDMBNT===C0NDITIONS

L232 0 61.3 43.2 <=20.1 =6.3 O•CM lie BURSTING STRENGTH 40 e 100 PSI , PERKINS C. MANUAL CLAMP
L362 0 67.9 55,0 =8.0 .0 1.21 IID BURSTING STRENGTH 40 = 100 PSI. PERKINS CA, AIR CLAMP
LI 0 0 o 69.5 59.3 <=4.3 2.7 .75 IID BURSTING STRENGTH 40 = 100 PSI , PERKINS CA, AIR CLAMP
L2 51 69. 6 55.9 =6. 1 = .2 1.19 IIV BURSTING STRENGTH 40 o 100 PSI , L«W, MANUAL CLAMP, 20C,65% RH
L303 o 70.6 56.2 =5.1 = .5 .92 lie BURSTING STRENGTH 40 = 100 PSI . PERKINS C, MANUAL CLAMP

L331 0 71.1 55.9 =4.8 = 1.0 .93 lie BURSTING STRENGTH 40 100 PSI . PERKINS C. MANUAL CLAMP
L650 a 71,6 56.4 =4.2 = .9 1.25 IID BURSTING STRENGTH 40 <= IOC PSI. PERKINS CA, AIR CLAMP
LI 2 8 a 71.7 59.1 =2.6 1.4 .65 IID BURSTING STRENGTH 40 «= 100 PSI, PERKINS CA, AIR CLAMP
L565 a 71,8 59.8 =2.2 1.9 .51 IID BURSTING STRENGTH 40 100 PSI, PERKINS CA, AIR CLAMP
L344 0 72.0 60.3 =1.7 2.2 .61 lie BURSTING STRENGTH 40 100 PSI, PE RKINS C, MANUAL CLAMP

L2 7 9 a 72.1 57.2 =3.3 = .5 1.19 lie BURSTING STRENGTH 40 100 PSI, PERKINS C, MANUAL CLAMP
L237B a 72.4 60.2 =1.4 1.9 .45 lie BURSTING STRENGTH 40 «= 100 PSI, PERKINS C, MANUAL CLAMP
L3 5 6 a 72.7 56.4 =2.1 .2 1.19 lie BURSTING STRENGTH 40 o 100 PSI , PERKINS C, MANUAL CLAMP
L278 a 72.8 57.9 =2.3 =.3 1.06 lie BURSTING STRENGTH 40 e 100 PSI, PERKINS C, MANUAL CLAMP
L2 4 3 a 72.8 59.4 =1.5 1.0 .90 lie BURSTING STRENGTH 40 « 100 PSI , PERKINS C, MANUAL CLAMP

LI 59 a 73.0 54.5 =4.0 =3.2 1.28 IID BURSTING STRENGTH 40 o 100 PSI, PERKINS CA, AIR CLAMP
L£22 a 73.1 58. 9 =1.5 .4 1.17 IIF BURSTING STRENGTH 40 100 PSI, PEBKINS C. H. CLAMP. TKANSDUCER
L280 a 73.4 58.3 =1.6 = .3 1.04 IID BURSTING STRENGTH 40 = 100 PSI, PERKINS CA, AIR CLAMP
L393 73.4 58. 8 =1.3 .2 .92 IIH BURSTING STRENGTH 40 100 PSI, PERKINS AH, HYDRAULIC CLAMP
L2 3 7A a 73. 6 61.4 .2 2.2 .58 lie BURSTING STRENGTH 40 100 PSI , PERKINS C, MANUAL CLAMP

LI 41 a 74,1 61.2 .6 1.7 1.22 IID BURSTING STRENGTH 40 e 100 PSI, PERKINS CA, AIR CLAMP
L330 a 7^,7 60.6 .7 1.0 1.28 lie BURSTING STRENGTH 40 o 100 PSI , PERKINS C, MANUAL CLAMP
L5 01 a 74.9 56. 6 =1.3 =2.5 1.02 IID BURSTING STRENGTH 40 o 100 PSI, PERKINS CA. AIR CLAMP
H03 a 74,9 63.3 2.4 3.1 .79 lie BURSTING STRENGTH 40 « 100 PSI, PERKINS C, MANUAL CLAMP
L599 a 75. 3 57.9 = .2 = 1.6 .98 lie BURSTING STRENGTH 40 100 PSI, PERKINS C, MANUAL CLAMP

LI 48 a 75.8 60.9 1.8 .6 .99 11 D BURSTING STRENGTH 40 c 100 PSI, PERKINS CA, AIR CLAMP
L&82 a 75.9 61.3 2.1 .9 1.32 IID BURSTING STRENGTH 40 = 100 PSI. PERKINS CA, AIR CLAMP
L622 a 75.9 56.8 = .4 =2.9 1.03 IIB BURSTING STRENGTH 40 o 100 PSI. PERKINS C, MANUAL CLAMP
L604 a 76,2 59.3 1.3 = 1.0 1.43 lie BURSTING STRENGTH 40 = 100 PSI. PERKINS C, MANUAL CLAMP
L242 76.3 61.9 2.8 1.2 1.21 IIT BURSTING STRENGTH 40 100 PSI, L«W, MANUAL CLAMP

L21 8 a 77.7 60.6 3.4 = .5 1.25 11 D BURSTING STRENGTH 40 100 PSI , PERKINS CA, AIR CLAMP
L378 a 77. 8 60.0 3.0 = 1.2 . 88 IID BURSTING STRENGTH 40 *» 100 PSI. PERKINS CA, AIR CLAMP
L333 a 78.3 61.3 4.1 = .4 1.04 lie BURSTING STRENGTH 40 1 00 PSI , PERKINS C, MANUAL CLAMP
L238A a 78.3 59.2 3.0 -2.2 1.25 11 Y BURSTING STRENGTH 40 100 PSI , PERKINS CA, AIR CLAMP
LI 7 6 a 78.6 59.5 3.4 = 2. 1 1.04 11 D BURSTING STRENGTH 40 100 PSI , PERKINS CA, AIR CLAMP

L5 7 0 « 76,7 64.9 6.4 2.4 1.14 IIB BURSTING STRENGTH 40 100 PSI, PERKINS AH, HYDRAULIC CLAMP
L575 a 79.0 61.2 4.6 = .9 1.22 llD BURSTING STRENGTH 40 100 PSI. PERKINS CA, AIR CLAMP
L576 79. 8 64. 5 7.2 1.4 1.32 IIP BURSTING STRENGTH 40 «> 100 PSI, PERKINS LC, MANUAL CLAMP
LX 0 7 a 80.1 63. 7 7.0 . 5 1.01 lie BURSTING STRENGTH 40 o 100 PSI, PERKINS C, MANUAL CLAMP
Lk 7 0 a 80,2 61.3 5.8 = 1.5 .55 lie BURSTING STRENGTH 40 100 PSI, PERKINS C, MANUAL CLAMP

L598 80.4 67, 2 9. 1 3.4 1.45 11 • BURSTING STRENGTH 40 o 1 00 PSI , MESSM3B,, MANUAL CLAMP
165: « 81 .5 65, 9 9.3 1.7 1.61 11 D BURSTING STRENGTH 40 = 100 psr

,

PERKINS CA, AIR CLAMP
L484 82.0 68,5 11.2 3.6 .42 IIU BURSTING STRENGTH 40 o 1 00 PSI. PERKINS AH, HYDRAULIC CLAMP
L394 88,0 70.5 17.3 1.9 1.13 11 U BURSTING STRENGTH 40 = too PSI, PERKINS AH, HYDRAULIC CLAMP
L5 9 3 * 89.5 74. 3 20.6 4.3 1.53 IIJ BURSTING STRENGTH 40 1 00 PSI . PERKINS JUMSa.HAND DRIVEN
GUBASS

:

74,6 59,4 1.00
95» ELLIPSE: 9.7 4.2 WITH GAMkA * 33 DEGREES
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BEP6RT NO, 55S TAPPI COLLAB0EATI VE SSFBBBNCE PKOGHAM SBPTEBBEB 1978
ANALTSIS T15=l TABLE 1

TBAfilNO STRENGTH. GRAMS
TAPPI STANDARD T41A TS“65, ANY MAKE BLMBND6HF WITH DEEP CDT6DT IS STANDARD FOR THIS ANALTSIS

LkB
SAMPLE
E76 116 GRAMS

PfilNTl NG
; PBS SQUARE METES

SAMPLE
£80 69 GRAMS

WRITING
PBS SQUARE METES

TEST D,- 15

C0DB MEAN DEV N.DEV SDR R. SDR MEAN DEV N.DEV SDR R. SDR VAS F LAB

LI 00 64.5 = 1.4 = .36 2.6 1.01 53.9 = 3. 8 = 1.03 1.0 .68 15M a LlOO
LI 03 82.a =3.7 = .98 1.5 . 60 55.1 = 2.5 = .68 .9 .62 15T 0 LI 03
LI 0 5 84.6 = 1.3 = .34 3.3 1.31 55.1 =2.5 = .68 1.1 .72 asT G Laos
LI 07 88.5 2.7 .69 4.7 1.86 65.6 8.0 2.16 9.7 6.55 iST * L107
LS2! 82.9 =2.9 = .77 3.0 1.19 57.9 .2 .06 1.2 .81 a ST e LI 21

LI 22 60.6 =5,3 = 1.30 2.3 .93 54.1 =3.5 = .95 1.0 .68 asc 0 L122
LI 24 87.6 1.7 .45 3.3 1.31 60.3 2.6 .71 .7 .46 asT 0 L124
LS 26 88.3 2.4 .62 2.3 .93 59,

a

1.4 .39 2.2 1.46 1ST 0 LI 26
LL 2 8 64.9 = .9 = .25 1.5 .59 56.0 = 1.6 = .4S 1.7 1.15 1ST 0 L128
La 31 62.a =3.7 = ,98 5.0 1 .98 54,9 = 2.7 = .74 1.8 1.24 ISA 0 L131

LI 34 86.3 .5 .12 2.1 . 83 56.7 =.9 = .25 1.0 . 65 15C 0 LI 34
LI 3 9 92.1 6.3 1 .63 1.6 . 65 63.3 6.2 1.67 1.7 1.15 15T 0 LI 39
Li 4 a 85.9 .1 .01 3.1 1.22 57.6 = .o = .01 . 8 .56 1ST 0 L141
La 4 3 67.5 1.6 .41 4.1 1.61 57.7 .0 .01 2.8 1.88 15T 0 L143
LI 4 5 82«a = 3. 7 = .98 2.8 I.IC 72.7 15.0 4.08 1.8 1.22 15T 0 L145

LI 4 8 84. 6 =1.1 = .28 3.1 1.23 65.1 7.4 2.01 1.7 1.13 1ST • LI 48
Li 50 87.9 2.1 .54 2.6 1.02 57.9 .3 .08 1.2 .79 1 ST 0 L150
Lisa 93.7 7.0 2.03 2.7 1.08 66.0 8. 4 2.27 1.6 1.09 ISC 0 LI 51
La 5 6 82.3 =3.6 = .94 4.9 1.96 58.4 .8 .20 2.2 1.47 15B 0 LI 58
La 59 67.7 1.9 .48 3.0 1.18 58.0 .4 .10 2.7 1.83 ISL 0 LI 59

La 62 87.1 1.2 .31 2.5 . 99 57.6 =.o = .01 1.1 .76 1ST 0 LI 62
LI 6 3 64.9 =1.0 = .27 2.8 1.12 57,5 = . 2 = .05 1.8 1.20 1 ST 6 LI 63
LI 6 6 88.7 2.8 .73 2.5 .98 58.2 .6 .15 1.4 .93 1ST 0 LI 66
LI 6 7 65.3 = .5 = .14 1.0 .39 60.7 3.0 .82 1.0 .66 1 SC 0 LI 67
LI 70 83.5 =2.3 = .61 .9 .36 54.4 = 3.2 = . 86 .8 .56 asT 0 LI 70

L! 73B 64. 8 = 1.1 = .20 1.7 . 66 61.6 4.0 1.07 1.1 .76 15T e L173B
La 76 87.9 2.0 .52 2.3 .92 se.o .4 .10 1.7 1.15 1ST 0 LI 76
La 82A 79.

a

=6.7 = 1.76 3.9 1. 55 52.3 = 5.4 = 1.46 1.3 .87 1 5A 0 LI 82A
La 62 T 90.3 4.4 1.15 3.2 1.29 60.: 2,5 .67 1.2 .05 1ST 0 LI 82T
LI 83 87.1 1.2 .31 2.8 1.12 56.1 = 1.5 = .41 .6 .43 1 ST 0 LI 63

La 85 S'^.S >=2,3 = .61 2.6 1.03 58.1 .5 .13 1.4 .92 1 ST o LI 85
LI 89 66. 2 .3 .08 2.6 1.03 56.2 = 1.4 = .39 1.2 .82 1 ST 0 LI 89
La 90C 84.6 =1.3 = .34 2.5 .99 58.3 .6 .17 1.7 1.13 1ST 0 LI 90C
LI 90 R 85.1 .2 .05 2.4 .95 56.9 = .7 = .19 1.6 1.07 ISC o L190R
La 91 79,4 =6.5 = 1.69 2.4 .95 51.0 =6.6 = 1.60 2.5 1.70 1 ST 0 LI 91

LI 9 5 69.5 3.6 .94 2.6 1.02 56.Z = 1.5 = .41 1.2 .81 1 SC 0 LI 95
L206 68.9 3.0 .79 1.9 .75 60.3 2.6 .72 1.8 1.22 a SR 0 L206
L207 74,4 = 11.5 =2.99 1.6 .65 47.1 =10.5 -=2.85 2.5 1.67 15R * L207
L2a a 63.7 =2.1 = .56 1.8 .71 55.7 = 1.9 = .52 1.2 .83 ass 0 LZlt
L2a ^ 80.8 = 5.1 = 1.33 3.B 1.49 56.0 = 1.6 = .45 1.5 1.03 I ST 0 L212

L2a 3 63. 2 =2.7 = .70 2.4 . 94 59.9 2.2 .60 1.2 .81 1ST 0 L213
L21 7 86.4 .5 .14 1.8 .72 56.9 = . 7 = .20 1.1 .77 ass 0 L217
L22 3 06.3 .4 .11 2.4 .95 58.0 .4 .10 1.3 .86 15B 0 L223
L2 2 4 84,7 = 1 .1 = .30 1.7 . 68 58.8 1.2 .31 1.0 .69 1ST 0 L224
L225 86.9 1.0 .26 1.7 .60 56,5 = 1.2 -.32 1.6 1.08 1 ST 0 L225

L226B 61,

a

=4. 8 = 1.26 4.7 1.05 60,4 2.8 .75 1.7 1.17 1ST • L226B
L226C 79,2 = 6.7 = 1.75 2.4 . 94 54,3 = 3.4 = .92 1.5 1.01 1 5T 0 L226C
L228 84.5 =1.3 = .3S 1.6 .63 55.5 = 2.2 = .59 1.4 .96 X5T 0 L226
L2 30 76.7 =9.1 =2.39 1.9 .76 51.4 = 6.2 = 1.68 1 .2 .81 15R 0 L230
L232 86.9 1.1 .27 2.8 1.12 6C.5 2.9 .78 1.6 1.08 a ST 0 L2 32

L236 87.7 1.8 .47 3.1 1.24 55,6 = 2.C = .56 1.1 .76 1ST o L2 36
L237A 83,5 =2.3 = .61 2.2 .87 57.3 = . 4 = .10 1.3 .91 1 ST 0 L237A
L237B 83.7 =2.1 = .56 1.7 . 68 55.8 = 1.0 = .50 1.3 .90 1 5T 0 L237B
L238A 83.5 =2.4 = .63 2.9 1.14 54.0 = 3. 6 = .99 . 6 .51 a ST 0 L238A
L243 89,3 3.5 .90 2.7 1.07 60.4 2.8 .75 1.2 .80 I ST 0 L243

L244 92,9 7. 1 1.84 2.1 .81 58,1 , 4 .11 1.0 . 65 ISC • L244
L249 88.9 3.0 .78 3.8 1.51 61.8 4.1 1.11 1.4 .95 1ST a L249
L254 84,7 = 1.1 = .30 2.5 1.00 58,0 .4 .10 1.0 .68 1ST 0 L254
L255 65.5 = .3 = .09 1.9 .76 55.5 =2.1 = .57 .8 .57 15T 0 L255
L257A 85,5 = .4 = .ll 1 .6 ,63 59,9 2.2 .60 1.9 1.30 1 SC 0 L257A

L257B 85,6 = .3 = .07 2.0 . 80 60.0 2.4 . 64 1.7 1.15 ISC 0 L257B
L257C 85. 2 =.7 = .18 3.1 1.23 60.5 2.9 .76 1.8 1.20 15C 0 L257C
L259 69,1 3.2 .83 2.3 .92 60.1 2.4 .66 1.2 .79 1ST 0 L259
L26a 62.4 = 3.5 = .91 2.8 I.IC 56,9 = .7 = .19 1.2 .83 1ST 0 L261
L262 86.5 .6 .15 2.0 . 78 55.4 = 2.2 = .61 1.6 1.11 1ST 0 L262
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SEPTEMBBB 1976REPOST NO. 5SS TAPPl COLLABORATl TB BBFBSElfGB P600SAU
ANALYSIS T15«l TABLE 1

TBABINO STBBNOTH. OBAMS
TAPPl STANPASO T414 T3»65. ANT UAU BLNBNPOBP WITH DEEP CUTOUT 18 STANDARD FOB THIS ANALYSIS

SAMPLE PRINTING SAMPLE WRITING TEST D.« IS
LAB E76 116 GRAMS PBB SQUABB METER
CGDB MEAN DBV N.DBV SD2 . SDB

L264 76.3 -9.6 -2.51 2.8 1.12
L273 87.1 1.2 .31 2.7 1.05
L27S 89.3 3.5 .90 1.8 .70
L273 66.4 .5 .14 2.3 .91
L279 83.6 •=2.3 -.60 3.0 1.21

L280 87.8 1.9 .50 2.0 .78
L261 66.1 .2 .OS 2.9 1.14
L285 89.5 3.6 .94 2.3 .92
L268 88.6 2.9 .76 2.0 .78
L292 81.9 =4.0 -1.05 1.6 .65

L303 87.2 1.3 .34 2.2 .09
L305 66.9 3.1 .80 3.0 1.19
L309 86.1 .3 .07 1.9 .76
L31 2 62.1 -3.7 -.98 3.0 1.18
L315 90.3 4.4 1.15 4.0 1.60

L324 74.9 -10.9 =2.86 4.1 1.64
L328 64.2 -1.6 -.43 2.6 1.05
L331 93.0 7.1 1.86 3.4 1.34
L336 85.9 -.0 -.00 2.4 .95
L344 93.7 7.9 2.05 2.4 .94

L345 64. 1 =1.7 -.46 4.2 1.68
L352 91.0 5.1 1.34 2.3 .92
L360 68.1 2.2 .57 2.6 1.04
L362 84.4 =1.5 -.39 2.6 1.05
L366 82.7 =3.1 -.82 2.5 .99

L376 90.8 4.9 1.28 2.1 .84
L378 86.3 .4 .10 2.6 1.03
L382 86.9 3.0 .78 3.3 1.30
L368 79.9 =6.0 = 1.57 3.5 1.38
L390 83.3 2.4 .62 2.2 .00

L442 95.3 9.4 2.46 2.6 1.05
L484 86.4 2.5 . 66 1.8 .72
LS54 91.2 5.3 1.39 2.7 1.07
L5S7 90.0 4.1 1.08 2.3 .92
LS5 8 86.7 .9 .22 1.3 .53

L5E9 89.5 3.7 .95 1.8 .70
L565 83.6 =2.3 = .60 2.5 1.00
L566 81.6 =4.3 = 1.12 1.7 . 68
L575 82.3 =3.6 -.94 3.3 1.30
L576 92.3 6.4 1.67 3.3 1.31

L580 86.3 .4 .10 1.5 .61
L581

'

88.5 2.7 .69 2.8 1.09
L587 64.1 =1.7 -.46 1.9 .76
L596 79.7 =6.1 -1.61 3.2 1.27
L597 81.0 -4.9 -1.28 2.0 .79

L599 88.9 3.1 .80 2.7 1.07
L600 86.1 .3 .07 2.7 1.08
L604 75.2 = 10.7 = 2.79 3.1 1.23
L606 91 .7 5.8 1.51 3.2 1.28
L61 8 S 9.5 = 66.4 =17.35 .9 .36

L622 62.0 =3.9 = 1.01 3.0 1.19
L651 90.3 4.4 1 .15 2.3 . 89
L670 60.9 =5.0 =1.31 3.3 1.31
L676 64.4 -1.5 -.39 2.6 1.05

GR. MEAN - 85.9 G2AMS GRAND MEAN
SD MEANS • 3.8 GSAMS SD OF MEANS

AVERAGE SDR - 2.5 GRAMS
OR. MEAN - 842.2 MILLINBWTON GRAND MEAN

L242 86.9 3. 1 .80 3.0 1.19
L251 85.5 -.4 -.11 1.5 • 60
L299 86.5 .7 .17 3.6 1.42
L311 87.5 1.6 .41 1.3 • 52
L396M 66.6 .7 .19 3.7 1.45

L610 64.1 = 1.7 -.46 2.4 .95
TOTAL NUMBER OF LABORATORIES REPORTING *125
Best values: E76 86+6 grams

E80 58+5 grams
The following laboratories were omitted from the
grand means because of extreme test results: 145

Data from the following laboratories appear to be
off bv a multiolicative factor: 618
Data from the following laboratories appeared
to be off by a multiplicative factor: 299,
311, 396M. Code 15V was assigned temporarily
to put in a factor of 2.

B60 69 GRAMS PER SQUARE METER
MEAN DEV N.DBV SDB R.SDR VAR F LAB

39,5 1.8 .49 3.0 2.02 1ST X L264
62«7 5.1 1.38 1.1 .75 1ST 0 L273
66*5 = 1.1 -.30 1.6 1.05 1ST 6 L27S
51«t -6.6 -1.79 1.5 1.04 1ST * L278
67«1 -.6 -.16 1.8 1.24 1ST 0 L279

56.0 = 1.6 -.45 .9 .63 15L 0 L260
54*7 -2.9 -.79 1.5 1.04 1ST 0 L281
60«9 3.3 .09 1.0 1.24 15T 0 L2 85
60«6 2.9 . 80 .7 .50 1 SO a L288
54.3 = 3.4 -.92 1.1 .75 ISA 0 L291

57*9 .3 .00 1.5 1.01 1 SL 0 L303
60.3 2.6 .71 1.3 .87 isr 0 L30S
57*5 -.1 =.03 1.7 1.17 1ST 0 L309
56.3 -1.1 -.30 1.9 1.30 1ST 0 L312
59*3 1.7 .46 1.5 1.05 iST G L31S

55«9 -1.0 -.48 1.2 .85 1ST X L324
52«4 =5.3 -1.43 3.4 2.29 1 ST 0 L320
66.9 9.3 2.52 2.9 1.98 1 ST * L331
S6.6 -1.0 -.20 1.6 1.00 1ST 0 L3 36
62«3 4.6 1.25 2.5 1.69 15C 0 L344

56.5 =1.1 -.30 1.4 .96 16T 0 L345
61,1 3.5 .94 .9 .63 ISC 0 L3S2
57.2 = .4 -.12 1.7 1.15 1ST 0 L360
56.0 -1.6 -.45 1.5 1.03 1ST 0 L362
54.1 -3.5 = .95 .7 .50 1ST 0 L366

63.1 5.4 1.47 1.9 1.27 1ST 0 L376
56.4 .8 .20 1.5 1.05 1ST 0 L378
60.5 2.9 .70 1.3 .88 1 ST 0 L382
47.9 -9.0 = 2.65 1 .0 .67 1ST * L388
60.5 2.8 .77 1.8 1.20 1ST 0 L390

60»B 3.2 .86 1.4 .95 15R « L442
63.3 5.7 1.54 3.5 2.39 1ST 0 L4 84
60.4 2.0 .75 1.1 .76 15C 0 L5S4
61.5 3.8 1.04 1.6 1 .08 1ST 0 L557
54«e -2.8 = .77 1.0 .69 1ST 0 L558

65.7 8.0 2.18 1.3 .88 1ST O LS59
53.7 -3.9 -1.06 1.9 1.27 1ST 0 LS65
54.4 -3.2 = .88 1.4 .92 1ST 0 LS66
52.5 -5.2 -1.41 .8 .57 15L 0 LS75
59.5 1.9 .51 1.7 1.14 1ST 0 L576

59.6 2.0 .53 1.1 .72 1 ST 0 L580
58.7 1.1 .29 1.5 1.05 ISO 0 L581
S7.2 -.4 = .12 1.5 1.00 1 ST 0 L587
52.3 = 5.4 -1.46 2.4 1.61 1ST 0 L596
54.4 -3.2 -.88 2.3 1.56 1ST 0 L597

59.4 1.8 .40 1.4 .95 1ST 0 L599
61.2 3.6 .96 1.4 .93 1 ST a L600
47.5 -10.2 -2.76 2.6 1 .74 1ST * 1^04
61.3 3.7 1.00 1.4 .95 1ST 0 L606
13.9 -43. 8 =11.88 .5 .35 15T 9 L618

50.8 = 6. 8 -1.06 1.0 . 69 1 ST 0 L622
59.6 2.0 .53 .8 .56 1ST 0 L651
55.9 = 1.7 -.46 3.1 2.08 1ST 0 L670
58.9 1.2 .33 2.1 1.40 1ST 0 L676

57.6 GRAMS TEST OETESMINATIONS • 15
3.7 GRAMS 115 LABS IN GRAND MEANS

AVERAGE SDR • 1.5 GRAMS
565.3 M1LLINBWT6N

58.9 1.3 .35 1.4 .94 15U L242
56.4 -1.2 -.34 1.1 .76 15K L251
58.4 .8 .20 1.7 1.17 ISV L299
58.3 .6 .17 1.2 • 83 ISV • L311
57.8 .2 .04 1.5 1.03 15V L396M

55.1 -2.6 0 • o 1.3 .87 15E L610

15 Please see Che diagram on the inside of the back
cover of this report which shows how to distinguish
between an Elmendorf tear tester with DEEP CUTOUT

and an older model tester with NO CUTOUT.



fiEPeRT NO, 55S TAPPI COLLABOEATI VE RBFBSEMCB PBOGRAli SEPTEMBER 1978
ANALYSIS T15=l TABLE 2
TEARING STRENGTH. GRAMS

TAPPI STANDARD T414 TS<=65, ANY MAKE ELMENDORF WITH DEEP COTOUT IS STANDARD FOR THIS ANALYSIS

LAB MEANS COORDINATES AVG
CODE F B76 B80 MAJOR MINOR R.SDR VAE PR0PERTY===TEST INSTRUMENT«=«°C0NDITI0NS

L6i 8 19*5 13.9 =78.3 14.0 .36 15T TEARING STRENGTH, STANDARD, THWING»£LHEKD0RF( SCALE TO ICO

)

L207 « 74.4 47.1 =15.5 .3 1.16 J5R TEASING STRENGTH, STANDARD, THWING»ELM£ND0RF, DIGITAL READ0UT
L324 X 74.9 55.9 =9.2 6.2 1.24 X5T TEARING STRENGTH, STANDARD, THYINGoELH£ND6RF( SCALE TO 100

)

L604 « 75.2 47.5 = 14.8 =. 0 1.48 15T TEARING STRENGTH, STANDARD, THWING°EL'€BND0RF( SCALE TO too

)

L264 X 76.3 59.5 =5.7 7.9 1.57 15T TEARING STRENGTH, STANDARD, THWING°ELHEND0RF( SCALE TO 100)

L23C 6 76.7 51.4 =1 0.9 1.8 .78 15E TEARING STRENGTH, STANDARD, THWING«BL<BND0RF, DIGITAL READ0UT
h% SEA 0 79.1 52.3 = 8.6 . 7 1.21 I5A TEARING STRENGTH, STAKDARD. APPITA
L2 2 6C e 79.2 54.3 =7.2 2.2 .97 15T TEARING STRENGTH, STANDARD, THWING=ELMENDORF( SCALE TO 100)
U9i 0 79.4 51.0 = 9.3 = .4 1.32 iST TEARING STRENGTH, STANDARD. TEE ING= ELMENDORF! SCALE TO 100

)

L596 0 79.7 52.3 =8.2 .3 1.44 1 5T TEARING STRENGTH, STANDARD. THWING=ELMENDORF! SCALE TO 100)

L388 » 79.9 47.9 = 11.1 = 2.9 1.03 15T TEARING STRENGTH, STANDARD, THVING=ELMENDORF! SCALE TO 100

)

LI 22 o 80.6 54, 1 =6.2 1.1 .80 ISC TEARING STRENGTH, STANDARD, THWING=ELMENDORF ! «, AIR CLAMP

)

L212 t» 6C. 8 56,0 =4. 8 2.3 1.26 15T TEARING STRENGTH, STANDARD, THWING=ELMENDORP! SCALE TO 100

)

L670 6 80. 9 55.9 =4. 8 2.2 1.69 IST TEARING STRENGTH, STANDARD. THWING=ELCBND0RF! SCALE TO 100

)

LS97 6 81.0 54.4 =5. 8 1.0 1.17 1ST TEARING STRENGTH, STANDARD, THWINC=EL'!BND0EF! SCALE TO 100

)

L226B » 81.1 60.4 =1.6 5.3 1.51 15T TEARING STRENGTH, STANDARD. TB«ING=ELMENDORF! SCALE TO 100

)

L566 0 81.6 54.4 = 5.3 .6 .80 15T TEARING STRENGTH, STANDARD, THWING=BLMENDORF! SCALE TO ICO

)

L29S e 82.9 54.3 = 5.2 .3 .70 I5A TEARING STRENGTH, STANDARD, APPITA
L622 0 82.0 5C. 8 = 7.5 =2.3 .94 I5T TEARING STRENGTH, STANDARD, THWING= ELMENDORF! SCALE TO 100)
LI 4 5 H 62.1 72.7 7.6 13.5 1.16 15T TEARING STRENGTH, STANDARD, THWING=BLMENDORF! SCALE TO 100)

LI3I 0 82.1 54,9 =4.6 .6 i.ei 15A TEARING STRENGTH, STANDARD, APPITA
L3I 2 0 82.1 56.5 =3.5 1.8 1.24 15T TEARING STRENGTH, STANDARD, THWING=BLMEND0RF! SCALE TO 100)
Lie 3 0 82. 1 55, 1 =4.4 .8 .61 1ST TEARING STRENGTH, STANDARD, THWING= ELMENDORF! SCALE TO 100)
LI 58 0 82. 3 58.4 =2.1 3.0 1.72 I5R TEARING STRENGTH, STANDARD, THWING=ELMENDORF, DIGITAL READOUT
L575 0 62. 3 52, 5 =6.2 = 1.3 .94 15L TEARING STRENGTH, STANDARD, LORENTZ=WETTRBS

L2 61 0 82. 4 56, 9 =3.0 1.9 .96 15T TEARING STRENGTH, STANDARD. THWING=ELMENDOHF! SCALE TO 100)
L3£6 0 82,7 54,1 =4.7 = .4 .75 15T TEARING STRENGTH, STANDARD, THWING=EL<ENDOEF! SCALE TO 100

)

L12I 0 82.9 57.9 =2.0 2.2 1.00 X5T TEARING STRENGTH, STANDARD. THWING=ELMENDORF! SCALE TO 100)
LEX 3 0 83. 2 59.9 = .4 3.5 .87 15T TEARING STRENGTH, STANDARD, THWING=ELMBNDORF! SCAI.E TO 100)
L238/ 0 83, 5 54. 0 =4.3 = 1.0 .83 15T TEARING STRENGTH, STANDARD. THWING=ELMENDORP! SCALE TO 100)

LI 7 0 0 83. 5 54,4 =3.9 = .7 . 46 15T TEARING STRENGTH, STANDARD, TH«ING=BLH£NDORF! SCALE TO 100

)

LI 85 0 83,5 58. 1 =1 .

4

2.0 .97 15T TEARING STRENGTH, STANDARD, TURING=ELMENDORF! SCALE TO 100)
L237A 0 83, 5 57. 3 = 2. 0 1.3 .89 15T TEARING STRENGTH, STANDARD. TH«ING=ELMSNDORF! SCALE TO 100

)

L565 0 83. 6 53,7 =4.3 = 1.3 1.14 1ST TEARING STRENGTH, STANDARD, THWING=BLMENDOSF! SCALE TO 100)
L279 0 83. 6 57.1 = 2. 1 1.2 1.22 15T TEARING STRENGTH. STANDARD. TH«ING=ELMBNDORP! SCALE TO 100 )

L237B 0 83, 7 55. 8 =2.8 .1 . 79 1 5T TEARING STRENGTH, STANDARD, THWINCJ=BLMBNDOaF! SCALE TO 100 )

L2:

1

0 83.7 55.7 = 2.9 .1 .77 15E TEARING STRENGTH, STANDARD, THWINO=ELMENDORF, DIGITAL READOUT
L6X 0 84.1 55.1 =3.0 = .7 .91 1 5E TEARING STRENGTH, STANDARD, THWING=ELMBNDORF,AMBIENT COND,
L587 0 84. I 57.2 = 1.6 .9 .88 15T TEARING STRENGTH. STANDARD, THWING=ELMBNDORF! SCALE TO 100)
L345 0 84,1 56, 5 =2.0 .4 1.32 1 5T TEARING STRENGTH, STANDARD, THWINO=ELMBNDOSF! SCALE TO 100

)

L3 2 8 0 64.2 52.4 = 4. 8 = 2.7 1.67 15T TEARING STRENGTH, STANDARD, TH«INC=ELMENDORF! SCALE TO 100)
L676 0 84,4 58.9 = .2 1.9 1.22 1ST TEARING STRENGTH. STANDARD, THWING=BLMENDORF! SCALE TO 100

)

L362 0 84.4 56.0 =2.2 =.2 1.04 15T TEARING STRENGTH, STANDARD. TRWING=ELMENDORF! SCALE TO 100

)

Li 00 0 84, 5 53,9 =3.6 = 1.8 . 85 15M TEARING STRENGTH, STANDARD. T, M. MI RF IBLD! APPITA=ELMENDORF )

L226 0 84, 5 55.5 =2.5 = .7 .79 15T TEARING STRENGTH, STANDARD, THWING=ELMENDORF! SCALE TO 100)

L105 0 84. 6 55. 1 = 2.7 = .9 1.01 15T TEARING STRENGTH, STANDARD. TH«ING=ELMEND0RP! SCALE TO 100

)

LI 90C 0 64. 6 58. 3 = .5 1.3 1.06 X5T TEARING STRENGTH, STANDARD, THWINOELHENDORF! SCALE TO 100

)

L224 0 84, 7 58. e = .o 1.6 .68 1ST TEARING STRENGTH, STANDARD. TBVING= ELMENDORF! SCALE TO 100

)

L254 0 84.7 58.

C

= .6 1.0 .84 S5T TEARING STRENGTH, STANDARD, TB«ING=BLMBNOORF! SCALE TO 100

)

Li 4 8 « 84. 8 65.1 4.3 6.1 1.18 15T TEARING STRENGTH, STANDARD. THWING=ELMBNDORF! SCALE TO 100)

LI 73B 0 84. 8 61.6 1.9 3.6 .71 1ST TEARING STRENGTH, STANDARD. TH«TNG=ELMENDOBF! SCALE TO 100 )

H 63 0 84,9 57.5 = .9 .6 1.16 15T TEARING STRENGTH, STANDARD, TMWING=BLMENDORP( SCALE TO 100 )

L128 0 84. 9 56. 0 =1.8 =.5 .87 1ST TEARING STRENGTH. STANDARD, TBWINC=BLMENDORP! SCALE TO 100 )

L257C 0 85.2 60,5 1.5 2.6 1.21 1 5C TEARING STRENGTH, STANDARD, THWI NO= ELMENDORF ! W,,AIR CLAMP)
LI 67 0 85,3 60.7 1.7 2.6 .52 ISC TEARING STRENGTH, STANDARD. TBWING=ELMENDORF ! W,, AIR CLAMP )

L2 51 85.5 56.4 =1.2 = .6 .68 15K TEARING STRENGTH, STANDARD, LORENTZ=WBTTRBS, 20 C. 65% RH
L257A 0 85.

S

59,9 1.2 1.9 .97 15C TEARING STRENGTH, STANDARD, THWI NG=BLMBNDORP !W.AIR CLAMP)
L2S5 0 85,5 55,5 =1.7 = 1.3 .66 1ST TEARING STRENGTH, STANDARD. THWINO= ELMENDORF! SCALE TO 100)
L257B 0 85. 6 60,0 1.4 1.9 .98 15C TEARING STRENGTH, STANDARD, TBWI NO=ELMENDORF ! W..AIR CLAMP >

L336 0 85.9 56.6 = . 7 = .7 1.01 15T TEARING STRENGTH. STANDARD. THffING=ELMBNDORF! SCALE TO 100 )

L141 0 85.9 57.6 .0 = .l .89 15T TEARING STRENGTH, STANDARD. THWING= ELMENDORF! SCALE TO 100 )

LX90R 0 86. 1 56,9 = .4 = .6 1.01 15C TEARING STRENGTH, STANDARD, THWING=BL MBNDORF ! W,,AIR CLAMP)
L283 0 86.1 54,7 = 1.9 = 2.2 1.09 1ST TEARING STRENGTH, STANDARD, THWING= ELMENDORF! SCALE TO 100 )

L60C 0 86.1 61.2 2. 6 2.4 1.01 1 5T TEARING STRENGTH, STANDAMD,THWINO=SLMBND02F! SCALE TO 100)
L309 0 86. 1 57,5 .1 = .3 .97 1ST TEARING STRENGTH, STANDARD, TH«ING= ELMENDORF! SCALE TO 100)
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BEPORT N9. 55S XA.PPI ceLLAB6RATI VB REFERENCE FReCRAM SEPTEMBER 1978
ANALYSIS TS5=1 TABLE Z
TEARING STRENGTH. GRAMS

TAPPI STANDARD TA1« TS°65, ANY MAEB BLMEND0RF WITH DEEP CDT6DT IS STANDARD F0B THIS ANALYSIS

LAB MEANS CeaRDINATBS AVG
CdDE F E76 B60 MAJ6R MINOR R. SDR VAR PRaPBHTT=®®TBST INSTRUMENTo°«C6NDlTiaNS

Li 89 6 86.2 56.2 =. 8 =1.3 .92 1ST TEASING STRENGTH. STANDARD, THHING=ELMENDaRF( SCALE Ta 100 )

L560 86.3 59.6 1.6 1.2 .66 15T TBARING STRENGTH. STANDARD, TBHlNG<=>ELMENDaRF( SCALE xa 100 )

L378 P 86« 3 58,4 . B .3 1.04 15T TEARING STRENGTH. STANDARD, THWINGoBLM6NDaRP( SCALE T6 100 )

L2Z3 a 86, 3 58.0 .6 =.o .91 15R TEARING STRENGTH. STANDARD, THWING=EL<BND0BF, DIGITAL READ0UT
Li 34 a 86.3 56,7 “.3 = 1.0 .74 15C TBARING STRENGTH. STANDARD, TH« I NG^BL^ENDaRF ( W.AIB: CLAMP)

L21 7 a 86, 4 56.9 = .9 .75 15R TEARING STRENGTH. STANDARD. THWING=ELMBND0RF, DIGITAL READ0UT
L278 * 66.4 51,1 CM•0 =5.1 .98 1ST TBARING STRENGTH, STANDARD, THVING«>ELMBNDaRP( SCALE xa 100 )

L262 a 66. 5 55.4 =1.1 =2.0 .94 35T TBARING STRENGTH, STANDARD, THWING°ELMEND0RF( SCALE xa 100 )

L299 86.5 58.4 l.C .1 1.30 15V TEARING STRENGTH, STANDARD, THWING°BLMENDaRP( SCALE xa 100 )X2
L396U 66.6 57.8 .6 = .4 1.24 15V TEARING STSSNGTH. STANDARD, THWING«BLMENDaRF( SCALE xa 100 )X2

L558 a 86.7 54.8 =1.3 =2.6 .61 15T TBARING STRENGTH, STANDARD, THWI NG^EL IENDaRP< SCALE xa 100 )

L225 a 86.9 56.5 =.l =1.5 . 88 15T TBARING STRENGTH. STANDARD, THWING«>BLIi£ENDaRF( SCALE xa ICO )

L232 a 86. 9 60,5 2.7 1.4 1.10 15T TEASING STRENGTH. STANDARD, THWlNG°BLMBNDaRF( SCALE xa 100 )

LI 62 a 87.1 57. 6 . 8 = .8 .87 15T TBARING STRENGTH. STANDARD, THWING®BL3lENDaRF( SCALE xa 100 )

L273 a 87.1 62,7 A.

4

2.9 .90 15T TBARING STRENGTH, STANDARD, THWING*BLMENDaRF< SCALE xa 100 )

Li 83 a 87. 1 56.1 = .2 = 1.9 .78 15T TBARING STRENGTH. STANDARD, TBWING°ELMENDaRF< SCALE xa 100 )

L303 a 87. 2 57.9 1.2 = .7 .95 15L TEARING STRENGTH, STANDARD, LaRE NTZ^WETTHES
L3l 1 87.5 58,3 1.6 = .6 .67 15V TBARING STRENGTH, STANDARD, THWING<=ELMBNDaRF( SCALE xa 100 )X2
LI ^3 a 87.5 57,7 1.2 = 1.1 1.74 15T TEARING STRENGTH. STANDARD, THWING«BLMBNDaRP( SCALE xa 100 )

LI 2 4 a 87, 6 60. 3 3.0 .7 .90 15T TBARING STRENGTH. STANDARD. THWING®ELMENDaRF( SCALE xa ICO )

L236 a 87.7 55.

6

= .l = 2.7 1.00 15T TEARING STRE NOTH, STANDARD, TMtriNG«BLMEND6RF( SCALE xa 100 >

Li 59 a 87.7 58,0 1.6 = 1.0 1.50 15L TBARING STRENGTH, STANDARD, LeRENTZ^iTETTRES
L280 a 87. 8 56.0 .3 =2.5 .71 15L TBARING STRENGTH. STANDARD, LORENTZ°WETTRES
LI 76 a 87.9 58.0 1.7 = 1.1 1.03 15T TEARING STRENGTH, STANDARD, THWING«ELMENDaRF< SCALE xa 100 )

LI 50 a 87. 9 57.9 1.7 = 1.2 .91 15T TBARING STRENGTH, STANDARD,THWING®EL!<ENDaRF( SCALE xa 100 )

L360 a 68. 1 57.2 1.3 = 1.8 1.10 15T TEARING STRENGTH, STANDARD, THWlNG«BL<ENDeRF( SCALE xa 100 )

LI 2 6 a 68.3 59.1 2.7 = .6 1.20 1 5T TEARING STRENGTH, STANDARD, THWIN&^ELMBNDaRFC SCALE xa too )

L390 a 88. 3 60.5 3.7 .4 1.04 1 5T TEARING STRENGTH, STANDARD, TBWING«£LMENDaRF( SCALE xa 100 )

L464 a 66.4 63. 3 5.7 2.4 1.55 15T TBARING STRENGTH. STANDARD,THWING°ELMENDaRF( SCALE xa 100 )

Li07 # 88, 5 65.6 7.4 3.9 4.22 15T TEARING STRENGTH. STANDARD, THHINGc^ELMENDORFC SCALE xa 100 )

LS8i a 68* 5 56.7 2.7 = 1.1 1.07 15Q TEARING STRENGTH. STANDARD, THWING=BLMEND0RF, AIR CLAMF.DIGITL
LI 66 a 88. 7 58,2 2.4 = 1.5 .96 15T TEARING STRENGTH, STANDARD, THWIKG=BLMBND0RF( SCALE ra 100 )

L288 a 86. 8 60.6 4.1 .1 .64 150 TEARING STRENGTH, STANDARD,THWING=ELMBKD0RF, AIR CLAMF.DIGITL
L2 49 a 88.9 61.8 5.0 .9 1.23 15T TEARING STRENGTH, STANDARD, THWING«ELMENDaRF( SCALE xa 100 )

L382 a 68,9 60. 5 4.2 .0 1.09 15T TEARING STRENGTH. STANDARD, THWINGoBLMBNDaRF( SCALE xa ICO )

L2 06 a 88.9 60. 3 4.0 = .2 .99 15R TEARING STRENGTH. STANDARD, THWING=ELMBND08F, DIGITAL RBADOOT
L2 4 2 68. 9 58.9 3.1 = 1.2 1.07 15U TBARING STRENGTH, STANDARD. AUSTRALIAN 0PT. C0.
L305 a 88,9 60,3 4.0 = .2 1.03 15T TEARING STRENGTH, STANDARD, THWING=BLMEND0RF( SCALE xa ICO )

1599 a 88. 9 59.4 3.4 = .8 1.01 15T TEARING STRENGTH, STANDARD, THWING=BLMEND0RP< SCALE xa 100 )

L259 a 89.1 60.1 4.0 = . 4 .85 15T TEARING STRENGTH, STANDARD, TH»ING=BLMBND0HF( SCALE xa 100 )

L243 a 89,3 60,4 4.4 = .4 .94 15T TEASING STRENGTH, STANDARD, THWING=BLMEND0HF< SCALE xa 100 )

L2 7 5 a 89,3 56. 5 1.7 = 3.2 . 88 1 5T TEARING STRENGTH, STANDARD, THWING=ELMEND0HF( SCALE xa IOC )

LI 95 a 89.5 56. 1 1.6 = 3.6 .91 15C TEARING STRENGTH, STANDARD, THWING=BLMEND0RF ( W,.AIR CLAMP >

L285 a 89. 5 60,9 4.9 = .l 1.03 15T TEARING STRENGTH, STANDARD, THWING<=ELMEND0RF( SCALE xa ICO )

L559 a 89. 5 65. 7 8.2 3.3 .79 15T TEARING STRENGTH, STANDARD, THW1NG=ELMEND0HF( SCALE xa 100 >

L557 a 90.0 61,5 5.6 = .l 1.00 15T TEARING STRENGTH, STANDARD, THWING=BLMBND0RF< SCALE xa 100 )

L651 a 90,3 59,6 4. 5 = 1.6 .73 15 r TEARING STRENGTH, STANDARD, THWINC.=ELMEND0RF( SCALE xa 100 )

L3I 5 a 90,3 59.3 4.3 = 1.8 1.33 15T TEARING STRE NOTH, STANDARD. THWING=ELIEND0RF( SCALE xa 100 )

LI 82T a 90.3 60,1 4.9 = 1.2 1.07 15T TEARING STRENGTH, STANDARD, THWING= EL >IEND0HF( SCALE xa 100 )

L376 a 90,8 63. 1 7.3 .5 1.05 15T TEARING STRENGTH, STANDARD, THWING=BLMEND0RP( SCALE xa 100 )

L352 a 91.0 ei.i 6.1 = 1.0 .77 ISC TBARING STRENGTH, STANDARD, THWl NG=BLIIEND0RF (W .AIR CLAMP)
L554 a 91.2 60,4 5.8 = 1.7 .92 15C TEARING STRENGTH, STANDARD, TH»'ING=BL IBND0RF ( W .AIR CLAMP )

L60 6 a 91.7 61.3 6.7 = 1.3 1.11 15T TEARING STRENGTH, STANDARD, THWING=ELMEND0RF( SCALE xa ICO )

Li 3 9 a 92.1 63, 8 8.8 .2 .90 15T TEARING STRENGTH, STANDARD, THWIKG=ELMEND0HF( SCALE xa 100 )

L576 a 92.3 59,5 5.9 = 3.0 1.23 15T TEARING STRENGTH, STANDARD, THWING=ELMBND0RF( SCALE xa 100 )

L244 « 92.9 58.1 5.4 =4.5 .73 15C TEARING STRENGTH, STANDARD, THWI NG=EL'(END0HF <W.AIR CLAMP )

L331 « 93.0 66.9 11.6 1.8 1.66 1ST TEARING STRENGTH, STANDARD, THWING=ELMEND0RF( SCALE xa 100 >

LI 51 a 93.7 66.0 11.4 .7 1.08 15C TBARING STRENGTH, STANDARD, THWI NG=ELMEND0RF <W .AIR CLAMP)
L344 a 93,7 62,3 8.9 =2. 1 1.32 15C TEASING STRENGTH, STANDARD. THWING=BLMEND0RF (W.AIR CLAMP

)

L442 * 95,3 60.8 9.0 =4.2 1.00 ISR TEAR I NG STRENGTH, STANDARD, THWING=ELMEND0RF, DIGITAL RF AD6UX

GMEANS: 85.9 57.6 1.00
95« ELLIPSE: 12.3 4.8 WITH GAMMA • 43 DEGREES
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BEPOKT N9, £5S TAPPI COLLABeRATI VE RSPBBENCB PKOOfiAK SEPTEMBER 1976
ANALYSIS T17«l TABLE 1

TEASING STRENGTH, GRAMS
TAPPI STANDARD T414 TS°65, THWING«BLMBNDGRF WITBGUT DEEP CUTOUT IS STANDARD FOR THIS ANALYSIS

SAMPLE PBINTING SAMPLE LRAFT TEST D,- 15
LAB J41 86 GRAMS PER SQUARE METER C19 123 GBAMS; PEB SQUABB METEB
CODE MEAN DEV N.DBV SOB B. SDB MEAN DEV N.DEV SDB B.SDB VAB F LAB

LI 22 64,7 •=2. 6 = .77 4.0 1.41 146.4 = 5.1 = .49 7.9 .99 17N 0 LI 22
LI 48 69.3 2.1 .62 2.1 .74 157.1 3.6 .54 3.8 .48 1 7N 0 LI 48
L234 73,3 6.1 1.62 2.5 .88 161.5 10.0 .97 5.7 .71 17N 0 L234
L267 73.2 6.0 1.70 3.4 1.22 82.0 =69.5 = 6.73 5.3 .67 17N 0 L267
L269 67.7 .5 .13 3.2 1.14 151.3 = .2 = .01 11.4 1.43 17N 0 L269

L301 A 66.5 0.8 = .23 2.6 .93 143.2 = 6.3 = .80 9.4 1.17 17N 0 L301A
L301 B 66,3 “.9 = .27 2.5 .89 146.0 = 5.5 = .53 6.5 .81 17N a L301B
L308 67,0 = .2 = .07 3.2 1.14 158.5 7.0 .68 5.1 .64 17N a L308
L326 68,9 1.7 .50 4.3 1.51 162.7 11.2 1.08 17.8 2.22 17N 0 L326
L339 70,9 3.7 1.10 2.0 .72 165.6 14.1 1.37 9.7 1.21 17N 0 L339

L372 63,0 =4.3 = 1.28 2.0 .72 134.1 =17.4 = 1.69 4.0 .50 17N 0 L372
L393 62,0 =5.2 = 1 .57 2.6 .93 140.0 >11.5 = 1.11 6. 6 .65 17N o L393

GR, MEAN - 67,2 GRAMS GBAND MEAN - 151.5 GBAMS TEST DETERMINATIONS - 15
SD MEANS - 3.3 OKAMS SS OF MEANS - 10.3 GBAMS 11 LABS IN GRAND MEANS

AVBRAGB SDR - 2.8 GRAMS AVBRAGB SDR - 8, 0 GRAMS
GR* MEAN - 659.5 MILLINEHTON GRAND MEAN -1485.6 MILLINEWTON
TOTAL NUMBER OF LABORATORIES REPORTING • 12

Best values: J41 67 grams
K19 150 grams

The following laboratories were omitted from the
grand means because of extreme test results: 267

Please see the diagram on the inside of the back
cover of this report which shows how to distinguish
between an Elmendorf tear tester with DEEP CUTOUT
and an older model tester with NO CUTOUT.

REPORT NO, 55S TAPPI COLLABORATIVE REFERENCE PROGRAM SEPTEMBER 1976
ANALYSIS T17=X TABLE 2
TEASING STRENGTH, GRAMS

TAPPI STANDARD T414 TS°65, THWING-=BLMENDORF WITHOUT DEEP CUTOUT IS STANDARD FOR THIS ANALYSIS

LA3 MEANS COORDINATES AVG
CODE F J41 El 9 HAJOB MINOB B. SDB VAB PB0PBBTT===TEST INSTRUMENT®•^CONDITIONS

L3 9 3 0 62.0 140.0 = 12.5 1.8 .89 17N TEARING strength. NO CUT OUT, THffI NG^BLMBNDORF
L3 72 0 63.0 134.1 =17.9 = .7 .61 17N TEARING strength. NO CUT OUT, THWl NG®BLMENDORP
LI 22 0 64,7 146.4 =5.6 1.1 1.20 1 7N TEARING strength. NO CUT OUT, THWING®ELMENDORF
L301 B 0 66.3 146.0 =5.5 = .6 . 65 17N TEARING strsnoth. NO CUT OUT, THWI NO®ELMENDORF
L3C1 A 0 66, 5 143.2 =8.2 = 1.6 1.05 17N TEARING STRENGTH, NO CUT OUT, THWl NG®ELMENDORF

L30B 0 67.0 156.5 6.7 2.2 .69 17N TEARING STRENGTH. NO CUT OUT, THWING®ELMENDORF
L269 0 67,7 151 .3 = .o = . 5 1.26 1 7N TEARING STRENGTH, NO CUT OUT, THW I NG®BLMENDO RP
L326 6 68, 9 162.7 11.2 1.5 1.87 17N TEARING STRENGTH, NO CUT OUT, THWING®ELMENDORF
LS ^8 0 69, 3 157.1 5.9 = .5 .61 17N TEARING STRENGTH, NO CUT OUT, THWl NO® ELMENDORF
L339 0 70.9 165.6 14.6 .4 .96 17N TEARING STRENGTH, NO CUT OUT, THWING®ELMENDORF

L267 0 73.2 82.0 = 65. 1 = 25.0 .95 17N TEARING STRENGTH, NO CUT OUT, THWl NO®BLMEND0RF
L234 6 73,3 161.5 11.3 =3.1 .79 17N tearing STRENGTH, NO CUT OUT, THWl NG®ELMENDORF

GMEANS

:

67,2 151.5 1.00
95» :ELLIPSE: 33.0 4.9 WITH GAMMA • 73 DEGREES
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HEP6RT N6, 55S SBPTEUBBB 1978XAPPI C0LLAB8RATIVB REFBKBNCB PS0GKAM
ANALYSIS T19°I TABLE 1

TENSILE BBEAKINO STBBNOTH. KILaNBWTSNS PEB UBTER ° PACKAGING PAPER
TAPPI STANDARDS T40A GS=76 AND T49A 0S=70, TENSILE BBEAKING STRENGTH, PENDULUM AND CRB TYPES

LAB
SAMPLE

JiS
PRINTING

149 GRAMS PBS SQUARE METER
SAMPLE

K31 105 GRAMS
PRINTING

1 PBS SQUARE METER
TEST E>, • 20

CODE MEAN DEV N.DBV SDK R. SDR MEAN DEV N.DEV SDR R. SDR VAR F LAB

LI 00 8.74 .16 .48 .25 .79 8,92 .34 1.13 .38 .83 19E G LlOO
U07 8,97 .39 1.19 .28 .87 8,92 .33 1.10 .36 .80 19A G LI 07
LI 22 8,69 .11 .33 .32 1.00 8,69 .11 .37 .43 .94 19A G L122
U 26 8,46 °.10 = .30 .25 .80 8,65 .06 .21 .47 1 .04 19A e LI 26
LI Si 8,76 .18 .56 .37 1.17 6,47 = .11 = .37 .40 . 88 19A e LI 51

LI 6 7 9.63 1.05 3.17 .33 1.06 9,93 1.35 4.45 .49 1.09 190 A LI 67
LI 621 e.iz = .46 = 1.39 .27 . 85 8,35 = .23 = .76 .41 .92 19D a L162I
U62L 8,54 = .04 = .13 .33 1.05 8,58 = .02 = ,08 .46 1.01 19T e LI 82L
L207 8.59 .01 .03 .33 1.05 6,50 = .oe = .26 .49 1.09 19A G L207
L2S 7A 8,45 = .13 = .39 .24 .77 8,85 .27 .88 .34 .76 19A 0 L217A

L217P 8,51 = .07 = .20 .45 1.42 8,89 .31 1.01 .37 .81 1 9P e L217P
L224 8,40 =.18 = .55 .34 1.07 9,00 .42 1.37 .42 .93 19A * L224
L225 8,65 .07 .20 .21 .67 6,55 = .03 = .09 .56 1.24 19P G L225
L234L 8.43 =.15 = .44 ,39 1.22 8,66 .08 .27 .43 .94 19P a L234L
L237A 8,30 = .28 = .85 .44 1.41 7,09 =1.49 = 4.91 .60 1.33 19Q 0 L237A

L237B 9,32 .74 £.22 .36 1.14 9,02 .44 1.43 .63 1 .40 19A a L237B
L2 3 8A 8,82 .24 .72 .38 1.20 6,55 = .04 = .12 .43 .94 i 9T 6 L2 38A
L243 8,37 = .2i = .63 .27 .86 8,72 .14 .45 .33 .72 19A 0 L243
L257A 8.59 .01 .03 .34 1.08 8,48 = .10 = .34 .36 .80 19P a L257A
L257C 8,53 = .05 = .16 .24 .76 8,55 = .03 = .11 .41 .91 19P e L257C

L264A 8.79 .21 .63 .41 1.29 8,69 .11 .35 .51 1.12 19A a L264A
L264P 9,1 8 .60 1.80 .28 .89 9,10 .51 1.69 .42 .93 19P o L264P
L2 6 5 8,U = .47 = 1.41 .22 .69 6,62 .04 .12 .42 .93 19A 6 L265
L267 8.52 = .06 = .17 .33 1.05 6,92 .34 1.11 .42 .93 19A 0 L267
L273 6,68 .11 .32 .37 1.16 8,75 .17 .57 .49 1.07 19P 0 L273

L280 7,75 = .83 = 2.51 .49 1.56 7,87 = .71 =2.35 .56 1.24 19G * L280
L281 8,77 .19 .57 ,35 1.09 8,91 .33 1.08 .41 .90 19G a L281
L3C5 8.77 .19 .57 .23 .74 6,35 = .24 = .78 .35 .78 19V a L305
L3i 2 8,80 .22 .66 .26 .83 8,66 .06 .27 .34 .74 19D a L312
L3i 8 8,11 = .47 = 1.42 .25 .81 8,04 = .54 =1.79 .39 .87 190 0 L310

L3 2 4 8.57 = .01 = .02 .29 .92 6,66 .08 .26 .42 .92 19A a L324
L336 9.03 .45 1.36 .38 1.20 8,63 .05 ,17 .67 1 .47 19G a L336
L3 56 9,03 .45 1.35 .26 . 81 8,74 .16 .51 .51 1.12 1 9P a L356
L36 6 8.C9 = .49 = 1.46 .50 1.58 6,35 = .23 = .76 .39 .87 1 9P a L366
L565 8.66 .08 .24 .19 .59 8,49 = .09 = .30 .31 .68 19T 0 L565

L568 8,22 = .36 = 1.08 .42 1.34 7,94 = .65 =2.13 .29 .63 1 9P a L566
L575 8,54 =.04 = .13 .23 .74 8,50 = .08 = .27 .36 . 80 19G 0 L575
L576 8, 44 = .14 = .43 .24 .78 8,32 = .26 = .87 .55 1.22 19A 0 L576
L5 80 8,94 .36 1.09 .31 .98 6,60 .02 .06 .42 .93 1 9G 0 L5 80
L58: 8,76 .18 .56 .29 .91 8,79 .21 .68 .44 .97 19A 0 L581

L582 7.91 = .67 = 2.03 .35 1.13 7.95 = .63 =2.08 .57 1.25 19A 0 L5 62
L604 8,45 = .13 = .40 .43 1.36 8.35 = .23 = .76 .53 1.17 19P 0 L604
L606 8.16 =.42 = 1,28 .28 .90 8,27 = .31 = 1.03 .51 1.13 1 9P e L606
L610 8.54 = .04 = .13 .34 1.09 8,38 = .20 = .67 .43 .96 19A 0 L610
L62 2 8.90 .33 .98 .32 1.01 8,76 .16 .59 . 56 1 .24 19G 0 L622

L650 9.C6 . 48 1.44 .46 1.44 9,13 .54 1.79 .56 1.23 19G 0 L650
L676 8.35 = .23 = ,68 .31 .99 6.11 = .47 = 1.56 .94 2.08 19a a L6 76

GR« MEAN - 8,58 KIL6NEWTeN/M GRAND MEAN • 8*58 KILONBWTGN/M TEST DETERMINATIGNS 0N1

SD MEANS

GR. MEAN

- ,33

- 49.00

KILONEWTON/M
AVERAGE SDR -

LB/INCH

SD GF MEANS • ,30
,32 KILeNEWTGN/M

GRAND MEAN - 49,01

KILeNBWTGN/M
AVERAGE SDR -

LB/INCH
.45

45 LABS IN GRAND
KIL0NEWTeN/M

MEANS

L251 7,63
TGTAL NUMBER 6F i

=.95 =2.85 ,45
LA86RATaRIBS REPORTING •

U43
48

7,66 = .92 •=3,04 .70 1,56 191 L251

Best values: J15 8.6 + 0.5 kilonewton per meter
K31 8.6 + 0.5 kilonewton per meter

The following laboratories were omitted from the
grand means because of extreme test results: 167,
237a
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BEP6RT N6* 55S TAPPI C6LLAB6SATIYB REFERENCE PSeCRAM
ANALYSIS T19«=I TABLE 2

TENSILE BREAKING STRENGTH, EIL6NEWT6NS PER METER PACKAGING PAPER
TAPPI STANDARDS T404 0S«76 AND T494 0S=7O, TENSILE BREAKING STRENGTH, PENDULUM AND CRB TYPES

SEPTEMBER 1976

LAB MEANS COORDINATES AVG
CODE F JiS K31 UAJ6B MINSK K.SDK VAR PRaPESTY===TBST INSTRUMENT==«=CeNDITI0NS

L2 51 7,63 7.66 =1.32 =.07 1.49 191 TENSILE STRENGTH, PACKAGING PAPER. CRB, 20C. 65X RH
L280 * 7.75 7,87 =1.10 .02 1.40 19G TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL <CRE )

L5 82 e 7.91 7,95 = .92 = .03 1.13 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CK£ )

L366 0 8.09 8.35 =.52 .15 1.22 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L31 8 0 8.11 8. 04 = .7i = .10 . 84 I9G TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L265 0 6.11 8.62 =.33 .34 .81 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

Li 821 0 6.12 8.35 = .50 .13 .89 19D TENSILE STRENGTH, PACKAGING PAPER, L0AD CELL (CRE )

L606 0 8.16 8,27 = .52 .05 1.01 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L56 8 0 8.22 7,94 =.70 = .25 .99 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L3 3 7A M 8. 30 7,09 = 1.20 = .93 1.37 190 TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER

L676 0 8.35 8.11 =.48 = .21 1.64 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L243 0 8.37 8.72 = .07 .24 .79 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L224 « 6.40 9.00 .14 .43 1.00 I9A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL < CEE )

L234L 0 8.43 6. 66 = .06 .16 1.08 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L576 0 6.44 8.32 =.28 =.io 1.00 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL (CRE )

L604 0 8,45 8.35 =. 25 =.09 1.27 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L21 7A 0 6.45 8.85 .08 .29 .76 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CEE )

LI 2 6 0 8.46 8.65 = .03 .11 .92 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L2S 7P 0 8.51 8. 89 .15 .27 1.12 X9P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L267 0 8.52 8.92 .18 .29 .99 X9A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L2 ETC 0 8,53 8, 55 = . 06 .01 . 83 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
LI 82 L 0 8.54 8.56 = .05 .01 1.03 19T TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L61C 0 8,54 8.38 = .17 = .12 1.03 X9A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CEE )

LS75 0 8,54 8.50 =.09 = .03 .77 19G TENSILE STRENGTH, PACKAGING PAPER. LOAD CELL ( CRB )

L324 0 8.57 6.66 . C 5 .06 .92 19A TENSILE STRENGTH, PACKAGING PAPER. LOAD CELL (CRE )

L207 0 8,59 8.50 =.05 = .07 1.07 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L2E7A 0 8,59 6.46 = .C6 =.08 .94 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L225 0 8,65 8,55 .03 = .07 .95 19P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L565 0 6.66 8.49 = .00 = .12 .64 X9T TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L273 0 8.68 8.75 .19 .06 1.12 X9P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER

L122 0 8,69 8.69 .16 .01 .97 19A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

LXOC 0 8.74 6.92 . 35 .15 .81 X9E TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

LI 5i 0 8.76 8,47 .06 = .21 1.02 X9A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L581 0 8,76 8.79 .28 .03 .94 X9A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L305 0 8.77 3,35 = .02 = .30 .76 X9V TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER

L2 81 0 8,77 8.91 .36 .12 1.00 19G TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L2 6 4A 0 8,79 8.69 .23 = .05 1.21 X9A TENSILE STRENGTH. PACKAGING PAPER, LOAD CELL ( CRE >

L3i 2 0 6.80 8.66 .22 = .08 .79 X9D TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L238A 0 8.62 8.55 .16 = .19 1.07 X 9T TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L622 0 6.90 6.76 . 36 = .08 1.12 X90 TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER

L5 8 0 0 8.94 8. 60 .28 = .23 .95 19G TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CEE )

Li 0 7 0 8.97 8.92 .52 =.01 . 84 X9A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CEE )

L356 0 9.C3 8,74 .44 = .18 .96 X9P TENSILE STRENGTH, PACKAGING PAPER, PENDULUM TESTER
L33 6 0 9.C3 8.63 .37 = .26 1.34 X9G TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CRE )

L650 0 9.C6 9.13 .72 .09 1.34 X9G TENSILE STRENGTH, PACKAGING PAPER. LOAD CELL ( CRE )

L264P 0 9.1 8 9,10 .79 = .01 .91 X9P TENSILE STRENGTH, PACKAGING PAPER. PBNDU LUM TESTER
L237B 0 9.32 9.02 . 84 = .16 1.27 X9A TENSILE STRENGTH, PACKAGING PAPER, LOAD CELL ( CEE )

LI 67 9.63 9.93 1.68 .32 1.08 X9G TENSILE STRENGTH, PACKAGING PAPER. LOAD CELL ( CRE >

GMEANS: 6.56 6.58 1.00
95% ELLIPSE: 1.07 .44 WITH GAMMA - 41 :DEGREES
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REP6RT N6« 55S SEPTEMBER 1978TAPPX CdLLAB^KATIVE REFEfiENCB PK6GEAM
ANALYSIS T20»l TABLE 1

TENSILE BREAKING STHENGTH, KIL6NBWXeNS PEE METER
TAPPI STANDARD T494 83<=70, TENSILE BREAKING PEaPERTIBS OP PAPER & PAPBfiB6ARD ( CGNSTANT RATE 6P ELeNGATiaK)

LAB
SAMPLE
J04

PRINTING
73 GRAMS PER SQUARE METER

SAMPLE
Joe

PRINTING
85 GRAMS PER SQUARE METER

TEST D, • 20

CODE MEAN DEV N.DBV SDB S. SDB MEAN DEV N. DEV SDB K. SDB VAR F LAB

LI 00 3,62 =.05 = .28 .17 .99 6,22 .14 .46 .19 .51 20B 0 LI 00
U 05 3,55 = .12 = .67 .20 1.16 6,46 .38 1.27 .55 1 .47 20A * L105
LI 22 3,89 .22 1.23 .15 . 86 6,27 .18 .63 .40 1 .06 20A e L122
LI 24C 3.52 •=.15 = .86 .21 1.24 5,82 = .27 = .92 .39 1.05 20A 0 L124C
LI 25 3.86 .19 1.05 .19 1.15 6.17 .08 .29 .65 1.74 20C 0 L125

LI 31 3,97 .30 1.66 .11 .64 6,54 .46 1.54 .33 . 88 2 0E 0 LI 31
LI 41 T 3.78 .11 .61 .11 .68 6,16 .07 .23 .38 1 .01 20A 0 L141T
LI 4 3 3,36 = .32 = 1.77 .17 1.00 5.41 = .67 =2.28 .31 .83 20E 6 L143
Li 4 8 5. +4 .07 .40 .17 1.01 5.99 = .10 = .35 .24 .64 20A 0 LI 43
LI 59 3.79 .12 .65 .12 .69 6.22 .13 .45 .42 1.11 20A 0 LI 59

LI 6 3 3,81 .14 .76 .19 1.11 6,41 .32 1.08 .16 .42 20D 0 LI 63
Li 67 4,02 .35 1.94 .22 1.29 6,67 .58 1.97 .50 1.32 20G 0 LI 67
U 76 3,39 = .29 = 1.60 .19 1.13 5,64 = .45 = 1.53 .34 .91 20£ 0 LI 76
Li 85 3,73 .06 .32 .22 1.29 6,30 .21 .70 .31 .83 20C 0 LI 65
L190R 3,64 = .03 = .16 .10 .59 6,02 = .07 = .24 .45 1.20 20A 0 LI 90R

L223B 3,73 .06 .32 .15 . 88 6,25 .16 .55 .28 .74 20A 0 L223B
L2E6C 3.92 .25 1.38 .27 1.59 6.40 .31 1.04 .67 1.79 20C 0 L226C
L230 3,80 .12 .70 .16 .93 6,45 .36 1.23 .17 .46 200 0 L230
L243 3,79 .11 .63 .13 .79 6*09 = .00 = .01 .38 1.01 20A 0 L243
L2 5 5 3,82 .15 .82 .12 .73 6,33 .25 .83 .20 .53 20A 0 L255

L2 60 3.57 = .10 = .56 .13 .74 6,06 = .03 = .09 .25 .67 2 0A 0 L260
L261 3,80 .13 .73 .18 1.04 6,41 .32 1.09 .32 . 86 20A 0 L261
L278 3,60 = .C7 = .42 .17 1.00 6.15 .07 .22 .29 .77 20A 6 L278
L291 3,29 = .48 = 2.70 .24 1.41 5.63 = .46 = 1.56 .54 1 .45 20A * L291
L309 20,39 16.72 93.55 17.22 101.65 5,64 = .44 = 1.50 .19 .52 20B M L309

L315 3,61 = .06 = .35 .15 .96 6.07 = .02 = .05 .39 1.03 20A 0 L315
L31 8 3,52 = .15 = . 86 .12 .71 5.63 = .45 = 1.54 .48 1.29 20G 0 L316
L325 3.52 = .16 = .87 .26 1.53 5.90 = .19 = .64 .28 .76 20E 6 L325
L328 3,65 = .02 -.12 .16 .92 5.89 = .20 = .66 .35 .93 2 0A 0 L326
L331 2,50 = .17 = .97 .20 1.16 5.48 = .61 =2.05 .45 1 .21 2 0A 0 L331

L333 3,75 .08 .46 .16 .97 6.13 .04 .13 .40 1.08 20A 0 L333
L344 3.79 .11 .64 .14 .82 6.03 = .06 = .2C . 60 1.59 20A 0 L344
L362 3,56 = .il = .61 .22 1.29 5.84 = .25 = .86 .44 1.17 2CA 0 L352
L360 1,26 = 2.41 =1 3.49 .09 .53 £.13 =3.96 =13.41 .08 .22 20B 0 L360
L372 .34 = 3.33 =18.62 .03 .17 6.09 .01 .02 .52 1.38 2 0A 0 L372

L3 7 8 3.73 .06 .31 .19 1.12 5.75 = .34 = 1.14 .56 1.51 2CA G L376
L390 3,83 .16 . 66 .21 1.23 6.37 .28 .94 .35 .93 2CA G L390
L442 3.51 = .16 = .88 .11 .66 5.91 = .18 = .61 .33 .87 200 0 L442
L5S7 3.40 = .27 = 1.50 .18 1.06 5.93 = .16 = .53 .27 .71 20A 0 L557
L5E8 ,96 = 2.71 =l 5.18 .16 1.06 1.32 =4.77 =16.13 .13 .35 20A 0 L558

L559 3.52 = .15 = .83 .11 .67 6,17 .08 .27 .18 .49 20A G L559
L563A 3,50 =. 1 8 = .98 .22 1.29 5.79 = .30 = 1.00 .91 2.42 20A G L563A
L575 3, 84 .16 .92 .17 1.00 6,46 .37 1.25 .25 .67 20G G L575
L587 3, 75 .08 .42 .18 1.05 NO DATA REPORTED FOR SAMPLE JOO 20A M L587
L592 3,66 -.01 = .06 .16 . 95 6,10 • 01 .05 .29 .79 20A 0 L592

L6l 6 1.17 =2.50 =14.01 .16 .96 • 40 -5.69 =19.24 .08 .21 20D 0 L616
L61 8 3,79 .11 .64 .21 1.24 6.10 ,01 .03 .46 1.23 2 0A G L618

GR. MEAN - 3,67 KILeNEWTON/M
SD MEANS - ,ie KILGNERTGN/M

AVERAGE SDR
GR, MEAN -12,386 LB/15 MM

GRAND MEAN • 6,09 CILeNEWTON/M
SD GF MEANS - ,30 KIL0NEttTON/U

•17 KILGNBVT6N/M AVERAGE SDR
GRAND MEAN -20,534 LB/15 MM

TEST DETERMINATIONS • 20
41 LABS IN GRAND bCEANS

,37 KILONBWTCN/M

L139 3,72 ,05 ,28 ,20 1,17
L251 3,20 =,47 =2,63 ,36 2,12
TOTAL NUMBER OF LABORATORIES REPORTING - 49

3.7 +0.3 kllonewcon per meter
6.1 + 0.4 kilonewton per meter

6,02
5,57

»,07
*.52

= .23
>1.74

.30
• 41

.81
1.10

20U
201

LI 39
L251

Best values: J04
JOS

The following laboratories were omitted from the
grand means because of extreme test results: 309,
372, 616

Data from the following laboratories appear to be
off by a multiplicative factor: 360, 558
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REPORT NO. 55S SEPTEMBER 1978TAPPI COLLABORATIVE REFERENCE PROGRAM
ANALYSIS T20°l TABLE 2

TENSILE BREAKING STRENGTH, EILONBWTONS PER METER
TAPPI STANDARD T494 03=70, TENSILE BREAKING PROPERTIES OF PAPER A PAPERBOARD (CONSTANT RATE OF ELONGATION)

LAB MEANS COORDINATES AVO
CdDE F J04 joe MAJOR MINOR R. SDR VAR PH6PERT¥= = =TEST INSTRUMBNT®°«CaNDITieNS

L373 • .34 6.09 =1.56 2.94 .77 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL < CHE >

L558 • .96 1.32 =5,48 .15 .70 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL < CHE )

L61 6 0 1.17 .40 =6.19 = .47 .58 20D TENSILE STRENGTH, PRIMARILY PRINTING PAPERS. LOAD CELL ( CHE )

L360 0 1.26 2.13 =4.63 .26 .37 20B TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL < CHE >

1^91 • 3.19 5.63 =.63 .21 1 .43 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL (CHE )

L251 3.20 5.57 =.68 .17 1.61 201 TENSILE STRSNOTH, PRINTING PAPER. CHE, 20 C, 65% RH
U43 e 3.36 5.41 =.74 = .04 .92 20B TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL (CHE)
LI 76 e 3.39 5.64 =.53 .04 1.02 20B TENSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL (CHE)
L557 6 3.40 5.93 =.26 .16 .89 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPERS. LOAD CELL ( CHE )

L563A 6 3.50 5.79 =.34 .02 1.86 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CHE )

L331 e 3.50 5.48 =.62 = .13 1.20 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CHE )

L442 0 3.51 5.91 =.2 3 .05 .77 200 TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CHE )

L325 0 3.52 5.90 =.24 .05 1.15 20E TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CHE )

L3I 3 0 3.52 5.63 =.47 =.08 1.00 200 TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CHE >

L124C 0 3.52 5.82 =.31 .01 1.15 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CHE )

L5E9 0 3.52 6.17 .00 .17 .58 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CHE )

Li 05 * 3.55 6.46 .27 .28 1.32 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CHE )

L352 e 3.56 5.84 = .27 =.02 1.23 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CHE )

L260 €» 3.57 6.06 =.07 .08 .71 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CHE )

L27 8 6 3.60 6.15 .02 .10 .89 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL < CRE )

L3X5 a 3.61 6.07 =.04 .05 1.00 20A TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRE )

LlOO a 3.62 6.22 .10 .11 .75 20B TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL < CHE 1

L190R a 3.64 6.02 =.08 = .01 .90 20A TBNSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL < CRE )

L326 a 3,65 5.89 =.18 = .07 .92 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRE )

L592 a 3.66 6.10 .01 .02 .87 20A TBNSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CRE )

LI 39 3.72 6.02 =.C4 =.08 .99 20 H TENSILE STRENGTH, PRINTING PAPER, CR£, SHORT TEST SPAN
L3 7 8 a 3.73 5.75 =.27 = .21 1.31 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CRE )

L22 38 a 3,73 6.25 .17 .03 .81 20A TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRE >

Li 85 a 3.73 6.30 .21 .05 1.06 20C TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL (CRE)
Li 4 6 a 3.74 5,99 = .06 = .11 .83 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL (CHE)

L587 u 3.75 1.05 BOA TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRE
L333 a 3.75 6.13 .07 = .05 1.02 BOA TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CHE )

Ll4iT a 3.78 6.16 .11 = .06 .84 BOA TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRE )

L243 a 3.79 6.09 .05 = .10 .90 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL (CRE )

L344 a 3.79 6.03 .00 = .13 1.20 20A TENSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CHE )

L6l 8 a 3.79 6.10 .06 = .10 1.24 20A TENSILE STRENGTH, PRIMARILY PRINTING PAPERS. LOAD CELL ( CRE >

LI 59 a 3,79 6.22 .17 = .04 .90 BOA TENSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CRE )

L230 a 3.80 6.45 . 38 .06 .70 2oa TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CBLL ( CRE )

L26* a 3.80 6.41 .34 .04 .95 BOA TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL (CRE )

Li 63 a 3.81 6.41 .35 .03 .77 20D TENSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRE )

L255 a 3.82 6.33 .29 = .01 .63 BOA TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CBLL ( CRE )

L390 a 3.83 6,37 .32 = .01 1 .08 BOA TENSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRE )

L57S a 3.64 6.46 .40 .03 .84 200 TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRB )

Li 25 a 3.86 6.17 .16 = .13 1.45 BOC TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CEE )

Li 22 a 3.89 6.27 .27 = .11 .96 BOA TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CBLL ( CRE )

L226C a 3.92 6.40 .39 = .07 1.69 BOC TENSILE STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CELL ( CRB)
Li 31 a 3.97 6.54 .54 = .05 .76 20E TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CBLL ( CRE >

LI 67 a 4.02 6.67 .68 = .03 1.31 200 TBNSILB STRENGTH, PRIMARILY PRINTING PAPBRS, LOAD CBLL ( CRE )

L309 • 20.39 5.64 7.49 =14.96 51.08 BOB TBNSILB STRENGTH, PRIMARILY PRINTING PAPERS, LOAD CELL ( CRB )

CUBANS

:

3.67 6.09 1.00
95% ELLIPSE: . 85 .26 WITH GAMMA • 61 DBORBES
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BEPeer NA. S5S TAPPI C6LLAB0BATI VB REFBKENCE PK0OKAH SEPTEMBER 1978
ANALYSIS T20-2 TABLE 1

TENSILE BBBAEINO STRBNaTH. KIL0NBWTON8 PBS MBTES
TAPPI STANDARD T4C4 0S°76. TENSILE BBBAEINO STBBNOTB 0P PAPES AND PAPBBBOASD ( PBNOULDHoTYPE TESTER)

LAB
SAMPLE

J04
PRINTING

73 GRAMS PBS SQUARE METBS
SAMPLE
J08

PRINTING
85 GRAMS PBR SQUARE METER

TEST D. 20

C0DB HBAN DEV N.DEV SDB S. SDR MEAN DBV N.DBV SDR R.SDR VAB F LAB

LI 03 3.88 .12 .59 .12 .60 6.48 .25 .64 .25 .58 20R a L103
uca 3.70 = .05 = .24 .19 .93 6.50 .28 .70 .18 .43 20P a LI 06
U21 3.90 .15 .69 .16 .79 6.28 .05 .14 .51 1.19 20P a L121
Li24P 3.54 °.21 = .99 .23 1.12 5.93 -.30 = .74 .44 1.02 20P 6 L124P
U26 3.81 .05 .26 .13 .63 6.34 .12 .29 .41 .96 20T a LI 26

U 48 3.73 = .0£ = .10 .17 . 83 6.03 = .19 = .48 .27 .63 20P a L148
L162 3.47 = .28 = 1.34 .30 1.45 6.20 = .03 = .07 .36 .85 20* a LI 62
L162L 3*69 = .07 = .31 .20 .96 6.07 = .15 = .38 .51 1.19 20T a LI 82L
LI 69 4.06 .30 1.44 .18 .87 6.83 .61 1.52 .62 1.45 20K a LI 89
U 91 P 3.90 .15 .69 .19 .94 6.50 .27 .69 .35 .82 20P a LI 91 P

LI 95 3.63 .08 .38 .16 .79 6.17 = .06 = .14 .28 .66 20R a LI 95
L21& 2.61 = .94 =4.46 .21 1.00 4.99 = 1.23 =3.10 .28 .65 20R 0 L211
L2I2 3.28 = .47 =2.22 .25 1.20 5.53 = .70 = 1.75 .31 .72 20R 6 L2t2
L2i3 3.51 = .24 =1.15 .22 1.08 6.22 = .01 -.01 .39 .92 20T a L213
L2£ 8 3.81 .05 .26 .15 .71 6.33 .11 .27 .32 .74 20P a L218

L242 3.70 = .05 = .25 .18 . 85 5.66 = .56 = 1.40 .63 1.47 20Y a L242
L249 3.64 = .12 = .56 .19 .93 5.96 = .26 = .66 .67 1.57 20P a L249
L259 4.00 .25 1.16 .19 .91 6.30 .08 .19 .59 1.38 20P a L259
L262 3.82 .07 .32 .20 .96 6. 68 .66 1.65 .24 .56 20R a L262
L275 3.68 = .oa = .37 .28 1.33 6.47 .24 .61 .54 1 .27 20R a L275

L279P 3. 84 .09 .42 .47 2.28 6.85 .62 1.56 .42 .98 20P a L279P
L265 3.50 = .26 = 1.21 .14 .67 4.77 -1.45 =3.65 .16 .37 20P § L285
L3U 3.78 .03 .15 .18 . 88 5.51 -.71 -1.78 .39 .91 20V a LZll
L330 3.69 = .07 = .31 .21 1.01 6.22 = .00 = .00 .55 1.28 20P a L330
L356 4.02 .27 1.26 .16 .79 6.45 .23 .58 .56 1.30 20P a L356

L362 3.75 = .01 = .03 .29 1.42 6.32 .09 .23 .39 .91 20R a L362
L370 3.79 .03 .16 .12 .58 6.46 .24 .60 .39 .90 20P a L370
L376 3.68 = .07 = .32 .18 . 88 5.72 = .51 -1.28 .55 1 .28 20P a L376
L393 3.95 .19 .92 .15 .73 6.46 .24 .60 .37 .86 20P a L393
L484 3.53 = .22 = 1.04 .25 1.19 5.51 -.71 -1.79 .55 1.28 20U a L4 84

L55 4 3.98 .23 1.09 .22 1.06 6.75 .53 1.32 .32 .74 20P a LE54
L55 6 4.13 .38 1 .79 .20 .95 6.27 .04 .11 .66 1 .55 20P a L556
L563P 4.04 .29 1.36 .20 . 95 6.78 .56 1.39 .49 1.14 20P a L563P
L585 3.52 = .44 =2.07 .15 .73 5.71 -.51 = 1.28 .30 .69 20V a L585
L599 3.40 = .35 -1.65 .35 1.69 5.70 -.52 = 1.31 .32 .75 20V a L599

OR. MEAN - 3.75 EILONBWTON/M GRAND MEAN - 6.22 El LONEWTON/M TEST DETERMINATIONS - 20
SD KEANS • .21 EILONBWTON/M

AVERAGE SDR -

SD OF MEANS - .40
.21 EILONEVTON/M

EILONEVTON/M
AVERAGE SDR - .43

33 LABS IN GRAND
EILONBVTON/M

MEANS

GR. MEAN *12.660 LB/15 UN GRAND MEAN -20.989 LB/1 S MM
TOTAL NUMBER 0F LABORATORIES REPORTING - 35
Best values: J04 3.7 + 0.4 kilonewton per meter

JOS 6.3 + 0.6 kilonewton per meter

The following laboratories were omitted from the

grand means because of extreme test results: 211,

285

27



RE PORT Na, 55S SEPTEMBER 1978TAPP I CaLLAB0RATIVB REFERENCE PReCRAM
ANALYSIS T20°E TABLE 2

TENSILE BREAKINO STRENGTH. KILeNEWTaNS PER METER
TAPPI STANDARD TA04 as=76, TENSILE BREAKING STRENGTH aP PAPER AND PAPEIBaARD ( PENDULDM=TYPB TESTER)

lab MEANS ceaRDINATES AVO
C0DB P J04 J06 MAJ0B MINaR R. SDR VAR PR0PERTY°= = TEST INSTRUMENT•==-=C0NDlTI0NS

L£1 1 0 2.81 4.99 =1. 50 .40 .82 20 £ TENSILE STRENGTH, PRIRAPILY PRINTING PAPERS, PENDULUM TESTER
L££ 2 0 3.28 5.53 ^ • 62 .17 .96 20B TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L585 6 3«32 5.71 “ . 64 . 2i .71 20V TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L599 0 3.40 5. 70 <=•. 62 .12 1.22 20V TENSILE STRENGTH, PRIMARILY PRINTING PAPERS. PENDULUM TESTER
Li C2 0 3.47 6.20 1 3 .25 1.15 20* TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER

L285 0 3.50 4.77 “1. 44 = .32 .52 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L2i 3 fl 3.51 6. 22 «=. 10 .22 1.00 20T TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L484 e 3.53 5.51 74 = .07 1.23 20U TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
LI 24P e 3.54 5.93 35 .08 1.07 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L2 4 9 0 3.64 5.96 29 .01 1.25 20P TENSILE STRENGTH, PRIMARILY PR INTI NG PAPERS. PENDULUM TESTER

L2 7 5 0 3. 66 6.47 • 19 .17 1 .30 20 R TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L376 0 3.68 5.72 ^ • 50 = .13 1.08 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
Li &2L 0 3.69 6.07 17 .00 1.07 20T TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L33C 0 3.69 6.22 “ . 03 .06 1.15 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L£4 2 0 3.70 5.66 54 = .17 1.16 20Y TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER

LI 0 8 0 3.70 6. SC . 24 .15 .68 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
LS 4 8 0 3.73 6.03 16 = .05 .73 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS. PENDULUM TESTER
L362 0 3.75 6.32 . 06 .04 1.16 20R TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L3i 1 0 3.78 5.51 64 = . 30 . 89 20V TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L370 0 3.79 6.46 • 23 .06 .74 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER

LI 2 8 0 3.81 6. 34 . 13 = . 01 .80 20T TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L21 8 0 3.81 6, 33 . 12 = .01 .72 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L2 6 2. 0 3.62 6, 88 63 .19 .76 20R TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
Li 9 5 0 3.63 6.17 «=. 02 = .io .72 20R TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L279P 0 3.84 6. 85 • 61 .15 1.63 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER

LI 0 3 0 3.88 6.46 . 28 = .02 .59 20R TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
LI 91 P 0 3.90 6.50 . 31 = .03 . 88 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
LI 21 0 3.90 6.28 . 11 = .11 .99 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L393 0 3.95 6.46 • 30 = .09 .80 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L£5 4 6 3.98 6.75 • 57 = .01 .90 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER

L259 0 4.00 6.30 . 1 6 = .20 1.15 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L356 a 4.C2 6.45 . 31 = .16 1.04 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
Lsesp 0 4.04 6. 78 . 62 = .05 1.04 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
Ll 89 a 4.06 6.83 . 68 = .05 1.16 20R TENSILE STRENGTH, PRIMARILY PRINTING PAPERS, PENDULUM TESTER
L556 0 4.13 6.27 • 16 = .33 1.25 20P TENSILE STRENGTH, PRIMARILY PRINTING PAPERS. PENDULUM TESTER

GUEAN S : 3.75 6.22 1.00
95% :ELLIPSE: 1. 11 .38 WITH GAMUA - 67 DEGREES
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REP6RT NS. 55S SEPTEMBER 1976TAPPI C6LLABdRATI VE REFERENCE PReCRAM
ANALYSIS T2S<=1 TABLE 1

TENSILE ENERGY ABSeRPTIGN, J60LES PER SQUARE METER = PACKAGING PAPER
TAPPI STANDARD T494 GS=70, TENSILE BREAKING PRSPERTIES GF PAPER A PAPBRBeARD ( CGNSTANT RATE 6F ELaNGATIGN)

SAMPLE PRINTING SAMPLE PRINTING TEST r>• • 20

LAB JIS 149 GRAMS PER SQUARE METER E3i 105 GRAMS; PER SQUARE METER
C0DB MEAN DEV N.DEV SDR R. SDR MEAN DEV N.DEV SDR R.SDR VAR F LAB

LI 22 132.2 10.5 .93 11.3 .90 60.2 4.1 .51 9.5 .94 25P 0 Li 22

LS26 121.1 = .5 = .05 9.1 .73 76.6 .5 .07 9.9 .98 25G 0 LI 26

Ll5i 124.6 3.0 .27 17.4 1. 39 62.5 6.4 .61 13.4 1.32 25F 0 Li 51

Li 82 11 5.3 = 6.4 = .S6 10.7 .85 71.5 = 4.6 = .58 9.1 .90 25B 0 LI 82

L£34B 123.0 1 .4 .12 14.8 1.16 87.3 11.2 1.40 11.4 1.12 25B 0 L234B

L237B 107.5 = 14. 1 = 1.24 10.7 .66 69.2 0 • o = .87 10.1 1.00 25H 0 L237B
L24 3 120.0 = 1.7 = .15 9,0 .72 74.2 = 1.9 = .23 6.9 .66 25Z 0 L243
L264 111.1 = 10.5 = .93 15.6 1.24 66.5 =9.6 = 1.20 10.4 1.03 25F 0 L264
L267 124.7 3.0 .27 11.8 .94 83.2 7.1 .89 7.7 .76 25F 0 L267
L273 136.4 14.6 1.30 13.1 1.04 85.6 9.5 1.19 10.3 1 .02 25F 0 L273

L2 80 106.7 = 14.9 = 1.31 18.4 1.47 69.4 =6.7 = .84 12.6 1.26 25B 0 L280
L31 2 147.1 25.4 2.24 12.3 .96 87.5 11.4 1.43 10. 8 1.07 25J 0 L312
L3i 8 129,3 7.7 .68 12.1 .97 76.4 .3 .03 6.6 .85 25A 0 L31 8

L580 11 5.6 =6.0 = .53 11.7 .93 68.1 = 6.0 = 1.00 6.1 .61 25C 0 L580
L604 67.2 =34.4 = 3.03 14.6 1.16 72.0 = 4.2 = .52 12.4 1.23 25A 0 L604

L676 109.9 = 11.7 = 1.03 10.0 . 60 63.3 =12.6 = 1.60 14.7 1.46 25F 0 L676

UEAK • 121.6 JOULES/SQ M GRAND MEAN - 76.1 JOULES/SQ M TEST DBTBRMZNATieNS 20

SD VEANS - 11.3 JOULES/SQ M SD OF MEANS - 8.0 JOULES/SO M 15 LABS IN GRAND MEANS
AVERAGE SDR - 12.5 JOULES/SQ M AVERAGE SDR - 10.1 J0ULES/SQ M

GR. 'flSAN - 6.332 FT. LB/SQ FT GRAND MEAN - 5.214 FT.LB/SO FT
TOTAL NUMBER OF LABORATORIES REPORTING - 16

Best values: J15 120 + 16 joules per square meter
K31 76 + 11 joules per square meter

The following laboratories were omitted from the
grand means because of extreme test results: 606

REPORT NO, 55S SEPTEMBER 1976TAPPI COLLABORATIVE REFERENCE PROGRAM
ANALYSIS T25'’l TABLE 2

TENSILE ENERGY ABSORPTION, JOULES PER SQUARE METER = PACKAGING PAPER
TAPPI STANDARD T494 03«=70, TENSILE BREAKING PROPERTIES OF PAPER 4 PAPERBOARD (CONSTANT RATE OF ELONGATION)

LAB
C0DB F

MBANS
J15 K31

COORDINATES
MAJOR MINOR

AVG
R. SDR VAR PROPSRTTooeTBST INSTRUMENT®®•OC0NDITI0N3

L604 0 87,2 72,0 =31.0 15.5 1,20 25A TENSILE ENERGY ABS. .PACKAGING PA PER . FLAT/FLAT JAWS
L280 0 106,7 69,4 =16.1 2.6 1,36 25B TENSILE ENERGY ABS. . PACKAGING PAPER. LINE/FLAT JAWS
L237B 0 107.5 69,2 = 15.6 1.9 .93 25H TENSII*E ENERGY ABS, . PACKAG ING PAP2H,2=PIN STRAIN GAGE
L676 0 109.9 63,3 =16.8 =4.2 1.13 2SF TBNSILB ENERGY ABS.. PACKAGING PAPER. LINB/FLAT JAWS
L2 64 0 111,1 66.5 =14.1 =2.2 1,13 25F TENSILE ENERGY ABS. .PACKAGING PAPER. LINB/FLAT JAWS

Li 82 0 115.3 71,5 =7.8 = .4 ,88 25B TENSILE ENERGY ABS. .PACKAGING PAPER. LINB/FLAT JAWS
L580 0 115,6 68,1 =9.4 =3.4 .77 25C TENSILE ENERGY ABS. .PACKAGING PAPER. LINB/LINB JAWS
L243 0 120,0 74.2 =2.4 = .6 .70 25Z TENSILE ENERGY ABS. .PACKAGING PAPER. LINE/LINB JAWS
Li 2 6 0 121.1 76,6 = .l .7 .85 25G TENSILE ENERGY ABS. .PACKAGING PAPER. LINB/LINB JAWS
L234B 0 123.0 87.3 7.3 8.6 1,15 25 H TENSILE ENERGY ABS. .PACKAGING PAPER. 2«PIN STRAIN GAGE

LlSl 0 124,6 82,5 6. 1 3.7 1.36 25F TENSILE ENERGY ABS. .PACKAGING PAPER, LINB/FLAT JAWS
L267 0 124.7 83,2 6.4 4.3 .85 25F TENSILE ENERGY ABS, . PACKAGING PAPER. LINB/FLAT JAWS
L31 8 0 129, 3 76.4 6.5 = 4.0 .91 25A TENSILE ENERGY ABS, .PACKAGING PAPER, FLAT/PLAT JAWS
Li 22 0 132.2 80.2 11.0 =2.4 .92 25P TBNSILB ENERGY ABS, . PACKAGING PAPER. PATTERNED FLAT JAWS
L273 0 136. 4 65.6 17.5 = .2 1.03 25F TENSILE ENERGY ABS, . PACKAGING PAPER, LINB/FLAT JAWS

L?12 0 1 A7.1 87.5 27.5 =4.4 1.03 25J TENSILE ENERGY ABS, .PACKAGING PAPER. LINB/FLAT JAWS

GMEANS

:

121.6 76,1
95* ELLIPSE: 38.3 10.6

1.00
WITH GAMMA • 33 DEGREES
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REPORT NO. 55S TAPPI COLLABORATIVE HEFBRBNCB PROGRAM SEPTEMBER 1978
ANALYSIS X26»l TABLE 1

TENSILE ENERGY ABSORPTION. JOULES PER SQUARE METER = PRINTING PAPER
TAPPI STANDARD T494 0S«70. TENSILE BREAKING PROPERTIES OF PAPER A PAPERBOARD (CONSTANT RATE OF ELONGATION)

SAMPLE PRINTING SAMPLE PRINTING TEST I).-• 20

LAB J04 73 GRAMS PER SQUARE METER J08 85 GRAMS PER SQUARE METER
CODE MEAN DBV K.DEV SDB K. SDK MEAN DBV N.DEV SDR R.SDR VAR F LAB

LI 00 34. 8 = 2.9 =1.12 3.9 .96 78.0 2.1 .32 6.1 .82 26A 0 LlOO

U22 39.9 2.2 . 84 3.5 .87 79.2 3.4 .51 10. 8 1.44 26L O LI 22

LI 39 36.0 = 1.8 = .6S 5.9 1.46 68.6 = 7.3 = 1.09 7.6 1.03 26H 0 LI 39

LI 59 40.3 2.6 1.00 4.2 1.04 82.0 6.2 .93 8.6 1.15 26F 0 LI 59

L2 63 36.5 = 1.2 = .48 4.1 1.01 78.9 3.1 .46 5.5 .73 26J 0 L163

LI 67 40.2 2.5 .97 2.2 .54 66.7 =9.1 = 1.37 5.0 .67 26D o LI 67

LI 85 34.5 =3.2 = 1.24 5.4 1.34 69.9 =5.9 = .89 7.8 1.04 26C 0 LI 85

L255 43.2 5.5 2.14 3.3 .82 87.3 11.4 1.72 5.9 . 80 26P 0 L255
L309 36.2 .5 .21 5.5 1.35 69.8 =6.0 =.90 5.4 .72 26J 0 L309
L31 8 38.4 .7 .26 3.5 .87 72.2 = 5.

6

= .54 1C.

9

1.46 26A 0 L316

L3 93 36.3 = 1 .4 = .54 3.5 .87 80.8 5.0 .75 5.0 .67 26V 0 L393
L442 38.6 .9 .34 3. 8 .93 81.7 5.9 .89 9.2 1.23 26B 0 L442
L575 36.6 = 1.1 = .43 4.5 1.11 79.8 4.0 .60 7.4 1 .00 26A 0 L575
L587 3 5.4 =2.3 = .91 5.0 1.24 N0 DATA SEPORTED FOR SAMPLE J08 26C M L587
L592 34.5 =3.3 = 1.27 3.4 .85 66«6 =9.2 = 1.38 9.2 1.24 26H a L592

GR. MEAN - 37.7 JSULSS/SQ M GRAND KEAN - 75.8 J0ULES/SQ M TEST DETERMINATIONS - 20

SD MEANS 2.6 J0ULES/SQ M SD OF MEANS - 6.6 J0DLBS/SQ M 14 LABS IN GRAND MEANS
AVERAGE SDR - 4.1 JOULE S/SQ M AVERAGE SDR • 7.4 JOULBS/SQ M

GH. MEAN • 2.564 FT.LB/SQ FT GRAND MEAN • 5.194 FT.LB/SQ FT
TOTAL NUMBER OF LABORATORIES REPORTING • 15

Best values: J04 38 + 5 joules per square meter
JOS 76 + 10 joules per square meter

REPORT NO. 55S SEPTEMBER 1976TAPPI COLLABORATIVE REFERENCE PROGRAM
ANALYSIS T26»l TABLE 2

TENSILE ENERGY ABSORPTION, JOULES PER SQUARE METER « PRINTING PAPER
TAPPI STANDARD T494 0S»70, TENSILE BREAKING PROPERTIES OF PAPER A PAPERBOARD (CONSTANT RATE OP ELONGATION)

LAB MEANS COORDINATES AVG
CODE F J04 J08 MAJOR MINOR R. SDR VAR PR0PBRTY°®®TBST INSTRUMENT*“^CONDITIONS

L592 0 34.5 66.6 =9.6 1.4 1.04 26H TENSILE ENERGY ABS. , PRINTING PAPERS. RoPIN STRAIN GAGE
LI 85 0 34,5 69.9 =6.4 1.9 1.19 26C TENSILE ENERGY ABS, , PRINTING PAPERS. LINE/LINE JAWS
LlOO 0 34. 6 78.0 1.5 3.2 .89 26A TENSILE ENERGY ABS, , PRINTING PAPERS. FLAT/FLAT JAWS
L567 u 35. 4 1.24 26C TENSILE ENERGY ABS. , PRINTING PAPERS. LINB/LIN6 JAWS
Li 3 9 0 36.0 68.6 =7.5 .3 1.24 26H TENSILE ENERGY ABS. .PRINTING PAPERS. 2=PIN STRAIN GAGE

L393 a 36. 3 80. 8 4.6 2.3 .77 26V TENSILE ENERGY ABS. .PRINTING PAPERS. LINE/FLAT JAWS
LI 63 0 36.5 78.9 2.8 1.8 .87 26J TENSILE ENERGY ABS« , PRINTING PAPERS. LINB/FLAT JAWS
L575 0 36. 6 79. 8 3.7 1.9 1 .03 26A TENSILE ENERGY ABS. .PRINTING PAPERS. FLAT/FLAT JAWS
L309 a 38.2 69.8 = 5. 8 = 1.7 1.03 26J TENSILE ENERGY ABS. . PRINTING PAPERS, LINB/FLAT JAWS
L31 8 6 38. 4 72.2 =3.4 = 1.4 1.17 26A TENSILE ENERGY ABS, .PRINTING PAPERS, FLAT/FLAT JAWS

L442 0 38.6 81.7 6.0 .3 1.08 26B TENSILE ENERGY ABS. .PRINTING PAPERS, LINB/PLAT JAWS
LI 22 a 39. 9 79.2 3.7 = 1.4 1.16 26L TENSILE ENERGY ABS. .PRINTING PAPERS. PATTERNED FLAT JAWS
LI 6 7 0 40.2 66.7 = 8.5 =4.2 . 60 26D TENSILE ENERGY ABS. . PRINTING PAPERS. 2=PIN STRAIN GAGE
LI 59 e 40.3 82.0 6.6 = 1.3 1.10 26F TENSILE ENERGY ABS. .PRINTING PAPERS. LINB/FLAT JAWS
L255 0 43.2 87.3 12.3 = 3. 1 .81 26P TENSILE ENERGY ABS. .PRINTING PAPERS. PATTERNED PLAT JAWS

GMEANS

:

37.7 75. 8 1 .00
95% ELLIPSE: 19.6 6.5 WITH GAMMA - 76 DEGREES
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REPORT NO, 55S SEPTEMBER 1978TAPPI CaLLAB6KATIVE REFERENCE PR0OBAM
ANALYSIS T28°l TABLE 1

ELONOATieN TO BREAK. PERCENT = PACKAGING PAPER
TAPPI STANDARD T494 6S°70. TENSILE BREAKING PROPERTIES 6P PAPER A PAPERBOARD (CONSTANT RATE OF ELONGATION)

SAMPLE PRINTING SAMPLE PRINTING TEST D. • 20
LAB J15 149 GBAUS PEB SQUARE METER K31 105 GRAMS1 PER SQUARE METER
CODE MEAN DEV N.DEV SDR R. SDR MEAN DEV N.DEV SDR R.SDR VAR F LAB

LI 00 2.005 -.113 “1.42 .100 .69 1 .375 “.082 “1.07 .107 .97 28A e LI 00
LI 22 2. 253 .135 1.70 .122 . 84 1.473 .016 .21 .099 .90 26P 0 LI 22
LI 2 6 2.096 -.022 “.27 .113 .78 1.421 “.036 “.47 .113 1.02 28C 6 L126
U5I 2.280 .162 2.C4 .228 1.58 1 .860 .403 5.29 .235 2.13 26B • LI 51

Li 82 2.096 -.021 “.27 .130 .90 1.376 “.081 “1.06 .102 .93 26B 0 LI 82

L243 2.0 84 -.033 “.42 .094 .65 1.354 “.102 “1.34 .076 .69 28C 0 L243
L264 2.065 -.033 “.41 .211 1 . 46 '1.405 “.052 “.68 .143 1.30 28B a L264
L26 5 2.034 “.084 “1.05 .134 .92 1.522 .065 .85 .116 1 .06 28A 0 L265
L267 2.200 .082 1.03 .138 .96 ^ 1.554 .098 1.28 .084 .76 28B 0 L267
L280 2.219 .102 1.28 .285 1.97 1.554 .098 1.28 .091 .82 28B 0 L280

L3J 2 2. 565 .447 5.61 .139 .96 1.750 .293 3. 85 .119 1.08 28fi 0 L312
L31 8 2.464 .347 4.35 .108 .74 1.546 .089 1.17 .121 1.10 28A 0 L318
L32A 2.020 -.098 “1.23 .083 .58 1.390 “.067 “.88 .079 .71 28P 0 L324
L336 2.124 .006 .08 .153 1.06 1.461 .005 .06 .165 1.49 28A 0 L336
L5 8C 2.055 -.063 “.79 .164 1.^3 1.415 “.042 “.55 .131 1.19 26C 0 L580

L5 8i 2.208 .091 1.14 .128 .89 1.577 .120 1.58 .106 .96 2 6A 0 L581
L582 2.167 .050 .62 .171 1.18 1.517 .060 .79 .132 1.20 28A 0 L582
L676 2.645 .527 6.62 .170 1.17 2.090 .633 8.30 . 506 4.59 26B 0 L6 76

GR« mean • 2.118 PERCENT GRAND MEAN - 1.457 PERCENT TEST DBTERMINATieNS • 20
SD MEANS • .0 80 PERCENT SD 6F MEANS .076 PERCENT 14 LABS IN GRAND MEANS

AVERAGE SDR • .145 PBBCBNT AVERAGE SDR • .110 PERCENT
TOTAL NUMBER OF LABORATORIES REPORTING - 18

Best values: J15 2.15 +0.14 percent
K31 1.45 + 0.12 percent

The following laboratories were omitted from the
grand means because of extreme test results: 151,
312, 318, 676
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BEP0BT N0. 58 SBPTEHBBB 1978TAPPI C0LLAB0BATIVB BBFBBBNCS PBMBAli
ANALYSIS T2S«1 TABLB 2

BLONOATISN T0 BBBAZ. PBBCBNT - PACKAOINO PAPBB
TAPPI 3TANDAHD T494 08-70. TBN8ILB BSBAKINO PB0PBBTIBS 0P PAPBB 4 PAPBBBOABO (CONSTANT BATB 0F EL0NOATI0N)

LAB MEANS CO0BDINATB8 AVO
C0DB F J15 K31 MAJOB MINOB B.8DB VAB PB0PBBTT—-TEST IN8TB0MBNT—CONDITIONS

LI 00 e 2.0CS 1.375 -.138 .017 .83 28A ELONGATION. PACEAOI NO PAPBB. LOAD CELL. FLAT/FLAT JAWS
L324 2.020 1.390 -.117 .018 .65 28P ELONGATION. PACKAOINO PAPBB. LOAD CELL. PATTBBNED FLAT JAWS
L265 6 2.034 1.522 -.016 .105 .99 28A ELONGATION. PACKAOINO PAPBB. LOAD CELL. FLAT/PLAT JAWS
L58C 0 2.055 1.415 -.074 .012 1.16 28C ELONGATION. PACKAOINO PAPBB. LOAD CBLL.LIHB/LINE JAWS
L243 o 2.084 1.354 -.094 -.052 .67 28C ELONOATION. PACKAOINO PAPBB. LOAD CBLL.LINB/LINB JAWS

L264 0 2.085 1.405 -. 059 -.015 1.38 28B ELONGATION. PACKAOl NO PAPBB. LOAD CBLL.LINB/FLAT JAWS
U26 0 2.09 6 1.421 -.040 -.011 .90 28C ELONOATI ON. PACKAOlNO PAPBB. LOAD CBLL.LINB/LINB JAWS
U82 « 2.096 1.376 -.071 -.044 .91 28B ELONGATION. PACKAOINO PAPBB. LOAD CBLL.LINB/FLAT JAWS
L336 a 2.124 1.461 .008 -.001 1.28 28A BLONOATION. PACKAOINO PAPBB. LOAD CELL . FLAT/FLAT JAWS
L582 a 2.167 1.517 .077 .010 1.19 28A ELONGATION. PACKAOINO PAPBB. LOAD CBLL. FLAT/FLAT JAWS

L2S7 G 2.200 1.554 .127 .015 .86 288 BLONOATION. PACEAOINO PAPBB. LOAD CBLL.LINB/FLAT JAWS
L581 a 2.208 1.577 .148 .025 .93 28A ELONGATION. PACKAOl NO PAPBB. LOAD CELL.FI.AT/FLAT JAWS
L28C a 2.219 1.554 .141 .002 1.40 28B BLONOATION. PACKAOINO PAPBB. LOAD CBLL. LINE/PLAT JAWS
U22 a 2.253 1.473 .110 -.081 .87 28P BLONOATION. PACKAOINO PAPBB. LOAD CELL. PATTBBNED FLAT JAWS
LISS 2.280 1.860 .394 .183 1.85 28B ELONGATION. PACKAOINO PAPE B. LOAD CBLL.LINB/FLAT JAWS

L31 8 • 2.464 1.546 .314 -.172 .92 28A ELONOAT ION . PACKAO I HO PAPBB. LOAD CBLL. PLAT/FLAT JAWS
L31 2 2.565 1.750 .527 -.092 1.02 28B BLONOATION. PACKAGING PAPEB.LOAD CBLL.LINB/FLAT JAWS
L676 2.645 2.090 .818 .101 2.88 28B ELONGATION. PACKAOlNO PAPBB. LOAD CBLL.LINB/FLAT JAWS

GKEAN3; 2.118 1.457 1.00
9SS ELLIPSE: .294 .125 WITH OAMUA - 43 BBOBEES

35



ELONGATION TO BREAK, PACKAGING PAPER

SAMPLE J15 r 2.12 PERCENT SAMPLE K31 = 1.46 PERCENT
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BEP0BT N0. ESS TAPPI C0LLAB0BATI VB REFBBENCE PBOOBAM SEPTEWBEB 1978
AHALTSIS T29-1 TABLE t

BL0NOATI0N TO BBBAK. PBBCEMT - PBINTINO PAPBB
TAPPI STANDABO T494 OS-70. TENSILE BBBAKINO PBOPBBTIBS OP PAPBB A PAPBBBOABD (CONSTANT BATE OP ELONGATION)

SAMPLE PBINTINO SAMPLE PBINTINO TEST D,«• 20
LAB J04 73 OBABS PEB SQUABE METBB JOB 85 OBAMS PEB SQUABE METBB
caDB MEAN DEV N.DBT SDB B. SDB MEAN DET KI.DEV SDB B.SDB VAB F LAB

uoo 1.470 -.070 0.35 .142 1.19 1.855 .013 .07 .094 .63 29A a LI 00
L105 1.075 0.465 o2.32 .143 1.20 1.437 -.405 2.22 .197 1.31 29A a LI 05
LI 22 1. 560 .021 .10 .089 .74 1.912 .070 .39 .160 1.06 29P a Li 22

L141T 1.495 «=.045 0.22 .107 .90 1.766 -.076 -.42 .140 .93 29D a LX41T
LI 76 1.465 -.075 0.37 .179 1.50 1.914 .072 .40 .158 1 .05 29B a LI 76

14 65 1.454 °.086 0.43 .148 1.24 1.758 -.084 -.46 .111 .74 29C a LI 85
1490B 1.541 .001 .01 .091 .77 1.779 -.063 -.35 .168 1.12 29A a L190B
L255 1.785 .245 1.22 .081 .68 2.125 .283 1.55 .089 .59 29P a L255
L278 1.592 .052 .26 .132 1.11 1.945 .103 .57 .155 1.03 29A a L278
L309 1.778 .238 1.19 .160 1.35 2.042 .200 1.10 .114 .76 29A a L309

L31 8 1. 712 .172 . 86 .120 1.01 1 .979 .137 .76 .157 1.05 29A a L318
L344 1.437 0.1 02 0.51 .138 1.15 1.662 -.180 -.99 .211 1.41 29A a L344
L372 1.246 0.294 01.46 .067 .57 1.513 -.329 1.81 .223 1.49 29B a L372
L376 1.920 .381 1.89 .152 1.28 1.974 .132 .73 .216 1.44 29A # L376
L442 1.657 .117 .58 .106 .89 1.987 .145 .80 .130 .87 29B a L442

LS75 1.497 O.043 0.21 .116 .97 1.904 .062 .34 .131 .87 29A a L575
L567 1.460 O.080 O.40 .127 1.07 NO DATA BBPOBTED POB SAMPLE JOS 29C M L587
L592 1.492 -.047 0.24 .089 .75 1.759 -.083 -.45 .163 1.08 29D a L592

GR, IfEAN - 1.540 PEBCBNT OBAND BEAN • 1.842 PEBCENT TEST DET2BMINATI0NS • 20
SD tf^ANS • .201 PEBCBNT SD BP MBANS • .182 PEBCENT 17 LABS IN GRAND MFANS

AVEBAOE SDB • .119 PEBCENT AVEBAOE SDB • .ISO PEBCBNT

L242 1.920 .380 1.89 .182 1.53 2.070 .228 1.25 .172 1.15 2 9R L242
L464 1.460 O.080 O.40 .229 1.92 1.750 -.092 -.50 .238 1.58 29R L4 84
TOTAL NUBBEB OP LABOBATOBIES EEPOBTINO - 20

Best values: J04 1.50 + 0.28 percent
JOS 1.86 + 0.34 percent
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REPORT NO. 5SS SEPTEMBER !97eTAPP I COLLABORATIVE REFERENCE PROGRAM
ANALYSIS T29°l TABLE 2

ELONGATION TO BREAK. PERCENT ° PRINTING PAPER
TAPPI STANDARD T494 0S=70. TENSILE BREAKING PROPERTIES OF PAPER i PAPERBOARD (CONSTANT RATE OF ELONGATION)

LAB MEANS C60SD1NATES AVG
CdDE F J04 J08 MAJOR MINOR R. SDR VAE PRePEHTY===TBST INSTRDMENT===CaNDITieNS

Li 05 0 I .075 1.437 = .616 .009 1.25 29A ELONGATlGN, PRINTING PAPESS«L0AI> CELL. FLAT/FLAT JAWS
L372 0 1.246 1.513 =.439 = .049 1.03 29B BLONGATIflN. PRINTING PAPBES.L0AD CELL, LINE/FLAT JAWS
L3A4 0 1.437 1.662 =.196 = .065 1.28 29A ELONGATION. PRINTING PAPBES.L0AD CELL, FLAT/FLAT JAWS
Lies 0 1.454 1.758 =.120 = .005 .99 29C ELONGATION. PRINTING PAPBRS«L0AD CELL.LINB/LINE JAWS
L484 1.460 1.750 =.121 = .015 1.75 29R ELONGATION. PRINTING PAPB£S«PENDOLUM« PLAT/FLAT JAWS

L587 U 1 .460 1.07 29C ELONGATION, PRINTING PAPERS. LOAD CELL. LINE/LINE JAWS
Li 76 0 1.465 1.914 = .008 .104 1.28 29B ELONGATION. PRINTING PAPERS. LOAD CELL. LINE/FLAT JAWS
Li 00 0 1.470 1.855 =.043 .056 .91 29A ELONGATION.PRINTING PAPERS. LOAD CELL. FLAT/FLAT JAWS
L592 0 1 .492 1.759 =.090 = .030 .92 29D ELONGATION. PRINTING PAPERS. LOAD CELL.2=PIN STRAIN GAGE
LI4iT 0 1.495 1.766 = .084 = .026 .92 29D ELONGATION. PRINTING PAPERS. LOAD CELL.2=PIN STRAIN GAGE

L575 0 1 .497 1.904 .010 .074 .92 29A ELONGATION. PRINTING PAPERS. LOAD CELL, FLAT/FLAT JAWS
Li90E 0 1.541 1.779 = .041 = .048 .94 29A ELONGATION. PRINTING PAPERS. LOAD CELL, FLAT/PLAT JAWS
U2£ 0 1.560 1.912 .062 .039 .90 29P ELONGATION, PRINTING PAPERS. LOAD CSLL, PATTBRKED FLAT JAWS
L278 0 1.592 1.945 .108 .042 1.07 29A ELONGATION. PRINTING PAPERS. LOAD CELL, FLAT/FLAT JAWS
L442 0 1.657 1 .987 .184 .030 .88 29B ELONGATION. PRINTING PAPERS. LOAD CELL,LIKB/FLAT JAWS

L31 8 0 1 .712 1.979 .220 = .012 1.03 29A ELONGATION. PRINTING PAPERS. LOAD CBLL« PLAT/FLAT JAWS
L3 09 0 1 .778 2.042 .311 =.010 1.05 29A ELONGATION, PRINTING PAPERS. LOAD CELL, FLAT/FLAT JAWS
L255 0 1.785 2.125 .371 .047 .64 29P ELONGATION. PRINTING PAPERS. LOAD CBLL« PATTERNED FLAT JAWS
L242 1.920 2.070 .435 = .084 1.34 29B ELONGATION. PRINTING PAPERS. PBNDDLDM. FLAT/FLAT JAWS
L3 7 8 1.920 1.974 .372 =.155 1.36 29A ELONGATION. PRINTING PAFBRS«L0AD CELL* FLAT/FLAT JAWS

CUBANS

:

S.S40 1.842 1.00
95% ELLIPSE: .740 .173 WITH GAMMA - 41 DEGkESS
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PERCENT

ELONGATION TO BREAK. PRINTING PAPER

SAMPLE J04 = 1 .54 PERCENT SAMPLE JOS = 1 .84 PERCENT
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REPORT NO. 55S TAPPI COLLABORATIVE REFERENCE PROORAN SEPTEMBER 1978
ANALYSIS T30°I TABLE 1

F0LDINO ENDURANCE (MIT). DOUBLE FOLDS
TAPPI STANDARD T5II SU°69

SAMPLE PRINTING SAMPLE PRINTING TEST D. - 15
LAB J29 102 GRAMS PER SQUARE METER J3X 86 OSAMS PBS SQUARE METES
cars MEAN DEV N.DEV SDR R. SDR MEAN DEV N.DEV SDR R. SDR VAB F LAB

LiOOM 16«4 =7.9 = 1.13 4. 3 .46 69.1 =3.9 = .26 12.5 .70 30M O LIOOM
LI DON 15.9 =8.4 = 1.20 2.4 .26 77,3 4.3 .29 8.0 .46 30N 0 LIOON
LI 05 22,2 =2.1 = .29 14.8. 1.59 c 75,2 2.3 .15 9.3 .52 30M 0 Lies
LI 21 24.5 .2 .03 21.

0‘
' 2.24 76,6 5.7 .38 IS. 1 .84 30M e LX21

LI 22 3X.8 7.5 1.08 21.5 2.30 68,5 = 4.4 = .29 35.3 1 .97 30M 0 LX 22

LI 2 4 26.9 4.7 .67 19.0 2.03 62,7 =10.2 = .68 10.7 .60 30N 0 LX24
LI 50 30.6 6.3 .91 17.9 1.91 80,4 7.5 .50 22.4 1.26 30M o LI 50

LI 59 38.9 S4. 6 2.09 25.5 2.72 85,4 12.5 .83 21.0 1.17 30N 0 L159
LI 62 22.7 = 1 .6 = .23 12.5 1.33 64,8 = 8.1 = .54 22.3 1.24 30M 0 Lies
LX 63 30.7 6.4 .92 10.4 1.11 55,3 =17.7 = 1.17 19.1 1.07 30N 0 LX 63

LI 76 27.0 2.7 .39 5.0 .54 67,9 = 5.0 = .33 13.8 .77 30N 0 LI 76
LXa2U 28.5 4.3 .61 22.2 2.37 92.9 19.9 1.32 19.6 1 .09 30M o LX 62M
LX 8 5 23.9 = .4 = .06 7.5 .80 81,5 8.5 .57 15.7 .88 30N 0 LX 85
Li 90C 29. 3 5.0 .72 4.5 .48 72.1 = .8 = .05 18.7 1.05 30N 0 LX 90C
L2X2 18.8 = 5.5 = .78 5.2 .56 62,3 =10.6 = .70 11.4 .64 30M 0 L2X2

L223F 21.2 =3.1 = .44 9.0 .97 73,7 .8 .05 16.8 .94 30M o L223F
L230 19.

5

= 4. a = .69 5.9 .63 64,9 = 8.0 = .53 22.0 1.23 3 ON 6 L230
L2 32 26.0 3.7 .54 7.7 .82 92,9 19.9 1.32 31.6 1.77 30N 0 L232
L236 X 8.3 = 6.0 = .86 5.3 .57 60,4 7.5 .50 11.2 .63 30N 0 L236
L236A 21.2 =3.1 = .44 6.0 .64 62.8 =10.1 = .67 25.1 1.40 30N 0 L238A

L238B 16.0 = 8.3 = 1.18 5.0 .53 58,0 =14.9 = .99 13.2 .74 30D o L238B
L2 43 24.3 .0 .00 7.5 .80 93.2 20.3 1.34 18.5 1.03 30D 0 L243
L25A X3.4 = 10.9 = 1.56 4.3 .46 47,2 =25.7 = 1.71 11.9 .66 30M 0 L254
L262 20.x =4.1 = .59 6.0 .64 70,3 =2.6 = .17 14.6 .82 SON 0 L262
L2 7 5 1 8.7 = 5.6 = .eo 5.9 .63 92,9 20.0 1.33 21.2 1.19 SON 0 L275

L278 15.

6

= 8.7 = 1.24 2.8 .30 46,1 =24.9 = 1.65 12.7 .71 30C 0 L278
L279 20.3 =4.0 = .57 8.4 .90 50,6 =22.3 = 1.48 30.7 1.72 SON 0 L279
L285A 23.9 = .3 = .05 7.4 .79 81.5 8.6 .57 17.3 .97 SON 0 L265A
L2 85B 22.4 =1.9 = .27 7.7 .82 92,1 19.2 1.27 30.9 1.73 SON 0 L2 85B
L299 20.8 =3.5 = .49 6.2 .66 79.1 6. 1 .41 17.4 .97 SON 0 L299

L32C 43.x 18.9 2.71 33.7 3.61 83,8 1 0.8 .72 26.2 1.47 30N * LS20
L326N 16.3 =7.9 = 1.13 4.7 .50 43,7 =29.2 = 1.94 14.7 .82 SON 0 L326N
L339 18.9 = 5. 3 = .76 4.8 .52 69,0 = 3.9 = .26 13.4 .75 SON 0 L339
L3 6 6A 25.7 1.5 .21 6. 8 .73 74,0 1.1 .07 25.4 1 .42 SON 0 L366A
L3 76 16.1 = 8.2 = 1.17 4.5 .48 56,1 =16.9 = 1.12 10.8 .60 SON 0 L376

L378 23.2 = 1.1 = .15 5.7 .61 93,9 20.9 1.39 14.9 .83 SON o L378
L388 22. 8 = 1.5 = .21 5.2 .55 86,3 13.3 .88 12.5 .70 SON o L368
L390 25.7 1.4 .20 14.3 1.53 72,7 = .2 = .01 29.3 1 .64 SON 0 L390
L393 17.3 =6.9 = .99 3.5 .38 61,1 =11.9 = .79 1 8.4 1.03 SOM 0 L393
L396M 33.1 8.9 1.27 7.7 .83 113.5 40.5 2.69 24.3 1.36 SON • LS96M

L565 28.0 3.7 .54 1 3.7 1.47 59,4 =13.5 = .90 13.5 .75 SON a L565
L589 35.2 10.9 1.57 22.7 2.43 62.1 = 10.8 = .72 9.1 .51 SON 6 L589
L599 27.1 2.9 .41 8. 8 .94 91,1 1 8.2 1.21 21.1 1.18 SOC 0 L599
L622 5X.1 26. 8 3.84 33.6 3.60 86,9 14.0 .93 26.1 1 .46 SOM X L622
L670 40.9 16.7 2.39 32.4 3.47 60.8 -12.1 = .81 22.5 1.26 SON • L670

GB. UBAN •

Si> MEANS -
24.3
7.0

DOUBLE FOLDS
DOUBLE FOLDS

AVEEUOE SDR - 9.3

GRAND MEAN •

SD OF MEANS -

DOUBLE FOLDS

72,9
15.1

DOUBLE FOLDS
DOUBLE FOLDS

AVERAGE SDR •

TEST DETERMINATIONS - 15
44 LABS IN GRAND MEANS

17,9 DOUBLE FOLDS

Li 82S 25.8 1.5 .22 27.8 2.98 146,9 76.0 5.04 44.7 2.50 SOS LX 82S
L190D 26.7 2.5 .36 6.9 .74 156,0 85.1 5.65 40.1 2.24 SOS LX 90D
L280 1 5.8 = 8.5 = 1.21 4.0 .43 49,8 =23. 1 = 1.54 15.3 .86 SOS L2d0
L326S 22.3 =2.0 = .28 6.0 .64 120,3 47. 3 3.14 32.8 1.83 SOS L326S
L396S 23.3 = 1.0 = .14 3.7 .39 29,9 =43. 1 = 2.86 6.8 .38 SOT L396S
TOTAL NUMBER OF LABORATORIES REPORTING - 50

Best values: J29 23 double folds
J31 75 double folds

The ISO (International Standards Organization) Is

proposing that MIT folding endurance be reported
as the logarithm (to the base 10) of the double
fold Instead of the double fold as in the past.

Please see page 43 of this report for a demon-
stration of this proposal.
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BEPaST Na. sss SBPTBUBBB 1978TAPP I caLLABaBATIVB BBPBBBNCE PBaCRAM
ANALYSIS T30°l TABLE 2

paLDINO BKDDBANCE (HIT). oaOBLE PBLDS
TAPPI STANDAKB T511 SU°69

LAB HEANS CaaBDINATBS AVO
caoE P J29 J31 MAJOB HIN8B K. SDB VAB PHGPBRTY»o«TBST :INSTBUMBNT===CONDITION S

L254 G 13.4 47.2 =27.3 5.9 .56 30M FOLDING BNDU RANGE, MIT, WITH CENTRIFUGAL PAN
LE76 0 15.6 48.1 =26.0 3.9 .51 30C FOLDING ENDURANCE, MIT, CIBCULATING FAN IN CEILING
L280 15.8 49.8 =24.3 4.1 .64 30K FOLDING BNDU RANGE, KOHLEB=HOLIN
LIOON e 15.9 77,3 2.7 9.0 .35 30 N FOLDING ENDURANCE, MIT, NO CENTBIFOGAL FAN
L238B G 16.0 58.0 =16.2 5.4 .63 30 D FOLDING ENDURANCE, MIT, MODIFIED DBIVE TO BBDUCE HEATING

L376 G 16.1 56.1 =18.1 5.0 .54 30N FOLDING ENDURANCE, MIT, NO CENTBIFDGAL FAN
L326N G 16.3 43.7 =30.2 2.4 .66 30N FOLDING ENDURANCE, MIT, NO CBNTBIPUGAL PAN
UOOH G 16.4 69. 1 =5.2 7.0 .58 30H FOLDING ENDURANCE, MIT, WITH CENTBIFUGAL FAN
L393 G 17.3 61.1 =12.9 4.6 .70 30H FOLDING ENDURANCE, MIT, WITH CENTBIFUGAL FAN
12 3 6 G 18.3 80.4 6.2 7.3 .60 30 N FOLDING ENDURANCE, MIT, NO CENTBIFUGAL FAN

L275 G 18.7 92.9 18.6 9.2 .91 30N FOLDING BNDU RANGE, MIT, NO CENTBIFUGAL FAN
L212 G 18.8 62.3 =11.4 3.4 .60 30 M FOLDING ENDURANCE, MIT, WITH CENTBIFUGAL FAN
L339 G 18.9 69. 0 =4.8 4.5 .63 30 N FOLDING ENDURANCE, MIT, NO CENTBIFUGAL PAN
L230 G 19.5 64.9 =8.7 3.2 .93 30N FOLDING ENDURANCE, MIT, NO CENTBIFUGAL FAN
L2 62 G 20.1 70.3 =3.3 3.6 .73 30N FOLDING BNDU RANGE, MIT, NO CENTBIFUGAL FAN

L279 O 20.3 50.6 =22.7 = .2 1.31 30N FOLDING ENDURANCE, MIT, NO CENTRIFUGAL FAN
L299 e 20.8 79.1 5.4 4.5 .82 30N FOLDING ENDURANCE, MIT, NO CENTRIFUGAL FAN
L223F a 21.2 73.7 . £ 3.1 .95 30H FOLDING ENDURANCE, MIT, WITH CENTBIFUGAL FAN
L238A G 21.2 62. 8 =10.5 1.1 1.02 30N FOLDING ENDURANCE, MIT, NO CENTRIFUGAL FAN
U05 G 22.2 75.2 1.8 2.4 1.05 30M FOLDING ENDURANCE, MIT, WITH CENTRIFUGAL FAN

L32 6S 22.3 120.3 46.2 10.6 1.24 30S FOLDING ENDURANCE, SCHOPPEB. LEIPZIG
L28SB G 22.4 92.1 18.5 5.3 1.28 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL FAN
LI 62 G 22.7 64. 8 =8,3 .1 1.29 30M FOLDING ENDURANCE, HIT, WITH CENTRIFUGAL PAN
L388 a 22.8 86.3 12.8 3.9 .63 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN
L378 a 23.2 93.9 20.4 4.9 .72 30N FOLDING ENDURANCE, HIT, NG CENTRIFUGAL FAN

L396S 23.3 29.9 =42.5 =6.9 .39 30T FOLDING ENDURANCE, SCHGPPER, TMI
U 85 a 23.9 81.5 8.3 1.9 .84 30N FOLDING ENDURANCE, HIT, NG CENTRIFUGAL PAN
L2 85A a 23.9 81.5 8.4 1.9 .88 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL FAN
L243 a 24.3 93.2 19.9 3.7 .92 30 D FOLDING ENDURANCE, HIT, MGDIFIED DRIVE T6 REDUCE BEATING
LI 21 a 24.5 78.6 5.6 .8 1.54 30M FOLDING ENDURANCE, MIT, WITH CENTRIFUGAL PAN

L390 G 25.7 72.7 .1 =1.4 1.58 30N FOLDING ENDURANCE, MIT, NO CENTRIFUGAL PAN
L366A G 25.7 74.0 1.3 =1.3 1.07 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL FAN
L182S 25.8 148.9 75.0 12.4 2.74 30S FOLDING ENDURANCE, SCHOPPEB, LEIPZIG
L190D 26. 7 1 58.0 84.1 13.2 1.49 30 S FOLDING ENDURANCE, SCHOPPEB, LEIPZIG
LI 76 G 27.0 67.9 =4.4 =3.6 .65 30 N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN

L599 a 27.1 91.1 18.4 .5 1.06 30C FOLDING ENDURANCE, MIT, CIBCULATING FAN IN CEILING
L232 a 28.0 92.9 20.3 =.o 1.29 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN
L565 G 28.0 59.4 =12.6 =6.2 1.11 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL FAN
U 82M a 28.5 92.9 20.4 = .6 1.73 30H FOLDING ENDURANCE, MIT, WITH CENTRIFUGAL PAN
U24 G 28.9 62.7 =9.2 = 6.5 1.32 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN

L190C G 29.3 72.1 .1 -5.1 .76 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN
LI 30 G 30.6 80.4 8.5 =4.9 1.58 30H FOLDING ENDURANCE, MIT, WITH CENTRIFUGAL PAN
LI 63 G 30.7 55.3 =16.2 =9.5 1.09 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN
LI 22 a 31.8 68.5 =2.9 -8.2 2.13 30 M FOLDING ENDURANCE, MIT, WITH CENTRIFUGAL PAN
L396M • 33.1 113.5 41 .5 =1.3 1.09 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL FAN

L589 0 35.2 62. 1 =8.6 = 12.7 1.47 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL FAN
LI 59 o 38.9 85.4 14.9 = 12.1 1.95 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN
L670 * 40.9 60. 8 =8.9 = 18.6 2.36 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL FAN
L320 » 43.1 83.8 14.1 ”16.6 2.54 30N FOLDING ENDURANCE, MIT, NG CENTRIFUGAL PAN
L622 X 51.1 86.9 18.7 -23.8 2.53 30M FOLDING ENDURANCE, MIT, WITH CENTRIFUGAL PAH

GMEANS: 24.3 72.9 1.00
95% ELLIPSE: 39.2 16.7 WITH GAMMA • 79 !DECREES
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DOUBLE

FOLDS

FOLDING ENDURANCE [ MIT )

SAMPLE J29 = 24. DOUBLE POLOS SAMPLE J31 = 73. DOUBLE FOLDS
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«BP6RT Ne. 55S SEPTSMBBR 1978TAPPI C0LLAB0fiATI VE BEFBRENCE PB0ORAU
ANALYSIS Y30°2 TABLE 1

F0LSINO ENDURANCE (MIT)
DATA IS L0O(BASB 10) 0F THE D0UBLE FOLD MEASUBEMENT

LAB
SAMPLE

J29
PRINTING SAMPLE

102 OBAMS PER SQUARE METER J31
PRINTING

86 GRAMS PER SQUARE METER
TEST 15.- 15

CODB MEAN DEV N.DEV SDR R. SDR MEAN DEV N.DEV SDR R.SDB VAR F LAB

LIOOH 1.202 = .141 = 1.26 .110 .71 1.833 =.006 = .06 .078 .66 50M O LI OOM
LI OON 1.196 = .147 = 1.31 .066 .42 1.886 .047 .49 .044 .38 30N 0 LI OON
LI 0 5 1.291 = .051 = .46 .207 1.33 1.873 .034 .36 .053 .45 30M 0 H05
LI 21 1.296 = .046 = .41 .264 1.70 1.888 .049 .50 . 088 .75 30M 0 LI 21
LI 22 1.429 .087 .78 .254 1.64 1.760 -.078 = .81 .295 2.51 30M 0 L122

LI 24 1.392 .050 .45 .242 1.56 1 .791 =.047 = .49 .077 .65 3CN 0 LI 24
LI 50 1.428 .085 .76 .226 1.46 1 .888 .050 .51 .128 1 .09 SOM 0 LI 50
L159 1.523 .181 1.62 .234 1.50 1.919 .081 .83 .107 .91 SON 0 LI 59
LI 62 1.3C7 = .036 = .32 .203 1.31 1.785 =.053 = .55 .162 1.38 SOM 0 LI 62
LI 63 1.467 .124 1.11 .131 .84 1.718 =.121 = 1.25 .152 1.30 30N 0 LI 63

LI 76 1.424 .082 .73 .081 .52 1.823 =.015 = .16 .091 .78 30N 0 LI 76
L162M 1.389 .047 .42 .219 1.41 1.959 .121 1.25 .088 .75 3CM 0 LI 62M
Li 8 5 1.356 .014 .12 .145 .93 1.903 .064 .67 .087 .74 30N 0 LI 85
L; 90C 1.461 .119 1.07 .068 .44 1.847 .008 .08 .100 .85 30N 0 LI 90C
L212 1.259 = .084 = .75 .121 .78 1.788 =.051 = .52 .078 .67 SOM 6 L212

L223F 1.303 = .040 = .35 .134 . 86 1.858 .019 .20 .095 .81 SOM 0 L223F
L230 1.270 = .072 = .64 .135 .87 1.792 = .046 = .48 .132 1.13 SON 0 L230
L2 32 1.433 .091 .82 .110 .71 1.931 .092 .95 .210 1.78 SON 0 L2 32
L2 3 6 1.246 = .096 = .86 .116 .75 1.901 .063 .65 .059 .50 SON 0 L236
L2 3 8A 1.309 = .033 = .30 .127 .82 1.761 =.078 = .81 .195 1.66 SON 0 L238A

L23 8B 1.183 = .159 = 1.43 .145 .93 1.752 = .087 = .90 .109 .93 SOD 0 L238B
L243 1.368 .026 .23 .123 .79 1.962 .123 1.27 .085 .73 SOD 0 L2^ 3

L254 1.1C4 = .238 =2.13 .150 .96 1.662 =.177 = 1.83 .105 .89 SOM 0 L254
L2 62 1.286 = .056 = .50 .128 .82 1.839 .000 .00 .086 .73 SON 0 L262
L275 1.253 = .089 = .80 .126 .81 1.957 .118 1.22 .105 .90 SON 0 L275

L278 1.186 = .156 = 1.40 .080 .52 1.668 -.171 = 1.77 .113 .97 30C 0 L278
L279 1.275 = .067 = .60 .168 1.08 1.621 -.217 = 2.25 .289 2.46 SON 0 L279
L2 85A 1.361 .018 .17 .129 .83 1 .898 .059 .61 .123 1.05 SON 0 L2 85A
L285B 1.329 = .014 = .12 .140 .90 1.937 .098 1.01 .169 1.44 SON 0 L285B
L299 1.299 = .043 = .39 .135 .87 1.887 .048 .50 .107 .91 SON 0 L299

L32 0 1.519 .176 1.58 .319 2.06 1.897 .058 .60 .170 1.45 SON 0 L320
L326H 1.197 = .145 = 1.30 .119 .77 1.620 =.219 =2.27 .138 1.18 SON 0 L326N
L339 1.264 = .078 = .70 .110 .71 1.832 =.007 = .07 .081 .69 SON 0 L339
L366A 1.395 .053 .47 .124 . 80 1.847 .008 .09 .142 1 .21 SON 0 L366A
L376 1.189 = .153 = 1.37 .126 .81 1.742 = .097 = 1.00 .078 .66 SON 0 L376

L378 1.353 .011 .10 .107 .69 1.967 .129 1.33 .070 .60 SON 0 L376
L388 1.348 .005 .05 .097 .63 1.932 .093 .96 .061 .52 SON 0 L388
L390 1.369 .027 .24 .177 1.14 1.834 = .005 = .05 .155 1.32 SON 0 L390
L393 1.230 = .112 = 1.00 .089 .57 1.765 = .074 = .76 .142 1.21 SOM 0 L393
L396M 1.509 .166 1.49 .106 .68 2.046 .207 2.15 . 089 .76 SON 0 L396U

L565 1.405 .063 .56 .190 1.23 1.763 = .076 = .78 .101 . 86 SON 0 L565
L589 1.466 .124 1.11 .268 1.73 1.789 =.050 = .52 .065 . 56 SON 0 L589
L599 1.412 .070 .63 .141 .91 1.949 .110 1.14 .099 .84 30C 0 L599
L622 1.634 .292 2.61 .254 1.63 1.918 .079 .82 .150 1 .28 SOM » L622
L670 1.487 .145 1 .30 .341 2.20 1.755 =.083 -.86 .166 1.41 SON 0 L670

GR. I££AN • 1.342 L0G( 10 ) F0LD GRAND MEAN • 1.839 L0O< 10 ) F0LD TEST DBTERMINATI6KS • 15
SD MEANS • .112 LeO<lO) FOLD

AVERAGE SDR -
SD 0F MEANS •

.155 L0G(1O) F0LD
.097 L6G< 10 ) FOLD

AVERAGE SDR .117
45 LABS
L6G( 10 )

IN GRAND
FOLD

MEANS

LI 82 S 1.312 = .031 = .27 .251 1.61 2.154 .316 3.27 .133 1.13 SOS Ll 82S
Li 90D 1.412 .070 .63 .120 .77 2.185 .346 3.58 .113 .97 SOS • L190D
L280 1.185 = .157 = 1.41 .113 .73 1.670 = .169 =1.74 .177 1.51 SOK L2 80
L326S 1.332 = .010 = .09 .122 .79 2.063 .224 2.32 .131 1.11 SOS L326S
L396S a*36£ .019 •17 .068 .44 1*464 ®*374
T'3TAL NUWBER 6F LABORATefilBS SEP6RTINO - 50

The ISO (International Standards Organization) is proposing that
MIT folding endurance be reported as the logarithm (to the base
10) of the double fold instead of the double fold as in the past.

Analysis T30-1 in this report is the same as in the past with no
changes. This analysis, T30-2, shows the data as the ISO proposes.
This analysis used the raw data reported for T30-1. The raw data
are converted to the logarithm (base 10) as shown in the example to
the right, and then the mean of the converted data is calculated
and reported as ISO folding endurance.
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=3.87 .101

Raw data
(Folding number
in double folds)

207
166
151

332
260
137

199
230
210

mean of raw data

. 86 SOT » L396S

log (base 10)

of raw data

2.32

2.22
2.18
2.52
2.41
2.14

2.30
2.36
2.31

mean of logs

"Folding endurance"



SEPdfiT Nd* 55S XAPPI COLLABaRATIVE BEFBSENCE PB6GRAM
ANALYSIS T30«B TABLE 2
PeLDING ENDURANCE < HIT

)

DATA IS L0O( BASE 1 0 ) 6P THE DOUBLE FOLD NBASURENBNT

SEPTEUBBB 1978

LAB MEANS COeRDINATBS AVG
C4DE F J29 J31 UAJeR RIN0R R. SDR VAR PROPERTY®»oTEST

L2S4 0 i .i04 1.662 <=.296 = .006 .93 30M FOLDING ENDURANCE,
L238B O 1.183 1.752 •=.180 .022 .93 30D FOLDING ENDURANCE,
L280 * 1.185 1.670 .22 6 = .046 1.12 30K FOLDING ENDURANCE,
LZ78 0 1.186 1.668 =.226 = .048 .74 30C FOLDING ENDURANCE,
L576 0 1.189 1.742 •=.181 .010 .74 30N FOLDING ENDURANCE,

LIOON 0 1.196 1.886 =.092 .124 .40 30N FOLDING ENDURANCE,
L326N 0 1.197 1.620 =.245 = .094 .97 30N FOLDING ENDURANCE,
LIOOM 0 1 .202 1.833 =.118 .077 .69 30 M FOLDING ENDURANCE,
L393 6 1 .230 1.765 =.134 .005 .89 30M FOLDING ENDURANCE,
L2 3 6 0 1 .246 1.901 = .042 .107 .62 30N FOLDING ENDURANCE,

L2 75 0 1 .25 3 1.957 = .0C4 .148 .85 SON FOLDING ENDURANCE,
L2I2 0 1.259 1.788 = .098 .008 .72 30M FOLDING ENDURANCE,
L339 0 1.264 1.832 = .068 .040 .70 30N FOLDING ENDURANCE,
L230 0 1.270 1.792 = .086 .004 1.00 BON FOLDING ENDURANCE,
L279 0 1.275 1.621 =.181 = .138 1.77 30N FOLDING ENDURANCE,

L262 0 I .286 1.839 =.046 .033 .78 30N FOLD I NG ENDURANCE,
Lies 0 1.291 1.873 = .022 .058 .89 BOM FOLDING ENDURANCE,
Likl 6 1.296 1 . 888 = .009 .0 66 1.22 BOM FOLDING ENDURANCE,
L299 0 1.299 1.887 = .007 .064 .89 BON FOLDING ENDURANCE,
L223F 0 1.303 1.858 = .021 .039 .84 BOM FOLDING ENDURANCE,

LI 62 0 1 .307 1.785 = .C60 = .023 1.34 BOM FOLDING ENDURANCE,
L2 38A 0 1.309 1.761 = .072 = .044 1.24 BON FOLDING ENDURANCE,
LI 823 1.312 2.154 .159 .275 1.37 BOS FOLDING ENDURANCE,
L285B 0 1.329 1.937 .046 .088 1.17 BON FOLDING ENDURANCE,
L326S 1.33 2 2.063 .122 .188 .95 BOS FOLDING ENDURANCE,

L388 0 1 .348 1.932 .058 .073 .57 BON FOLDING ENDURANCE,
L378 0 1.353 1.967 .084 .098 .64 30N FOLDING ENDURANCE,
LI 85 0 1.356 1.903 .049 .044 .84 BON FOLDING ENDURANCE,
L2 85A 0 1.361 1.898 .049 .037 .94 BON FOLDING ENDURANCE,
L396S * 1.362 1.464 = .202 = .316 .65 30 T FOLDING ENDURANCE,

L24 3 0 1. 368 1.962 .092 .0 85 .76 BOD FOLDING ENDURANCE,
L390 0 1.369 1.834 .019 = .019 1.23 BON FOLDING ENDURANCE.
LI 82

M

0 1.389 1.959 .108 .071 1.08 BOM FOLDING ENDURANCE,
LJ24 0 1.392 1.791 .013 = .068 1.10 BON FOLDING ENDURANCE,
L366A 0 1 .395 1.847 .048 = .024 1.00 BON FOLDING ENDURANCE,

LS65 0 1 .405 1.763 .007 = . 098 1.04 BON FOLDING ENDURANCE,
L599 0 1.41 2 1.949 .121 .0 49 .87 30C FOLDING ENDURANCE,
H90D 1.41 2 2.185 .258 .241 .87 BOS FOLDING ENDURANCE,
H76 0 1.424 1.82 3 .058 = .060 .65 BON FOLDING ENDURANCE,
LI 50 0 1 .428 1.888 .098 = .009 1.27 BOM FOLDING ENDURANCE

Li 22 0 1 .429 1.760 .025 = .114 2.07 30M FOLDING ENDURANCE,
L2 32 0 1.433 1.931 .128 .022 1.25 BON FOLDING ENDURANCE
Li 90C 0 1.461 1.847 .101 = .063 .64 BON FOLDING ENDURANCE,
L569 0 1.466 1.789 .072 = .112 1.14 BON FOLDING ENDURANCE,
Li 63 0 1 .467 1.718 .031 = .171 1.07 BON FOLDING ENDURANCE,

L67C 6 1 .487 1.755 .070 = .l 52 1.81 30N FOLDING ENDURANCE,
L396U 0 1.509 2.046 .256 .072 .72 BON FOLDING ENDURANCE,
L320 0 1.519 1.897 .177 = .055 1.75 BON FOLDING ENDURANCE,
Li 59 0 1.523 1.919 .194 = .040 1.21 BON FOLDING ENDURANCE
L622 « 1.634 1.91 8 .283 = .105 1.46 BOM FOLDING ENDURANCE,

GMEAN3

:

1.342 1.839 1.00
95» ELLIPSE; .322 .200 WITH GAMMA • 35 DEGREES

[NSTBUMENT«««CONDITIdN3

MIT, WITH CENTRIFUGAL FAN
MIT, MODIFIED DRIVE TO REDUCE HEATING
KOHLER^ MOLIN
MIT, CIRCULATING FAN IN CEILING
MIT, NO CENTRIFUGAL FAN

HIT, NO CENTRIFUGAL FAN
MIT, NO CENTRIFUGAL FAN
MIT, WITH CENTRIFUGAL FAN
MIT, WITH CENTRIFUGAL PAN
MIT, NO CENTRIFUGAL FAN

MIT, NO CENTRIFUGAL FAN
MIT, WITH CENTRIFUGAL FAN
MIT, NO CENTRIFUGAL FAN
MIT, NO CENTRIFUGAL FAN
MIT, NO CENTRIFUGAL FAN

MIT, NO CENTRIFUGAL FAN
MIT, WITH CENTRIFUGAL FAN
MIT, WITH CENTRIFUGAL FAN
MIT, NO CENTRIFUGAL FAN
MIT. WITH CENTRIFUGAL PAN

MIT,
MIT,

WITB CENTRIFUGAL FAN
NO CENTRIFUGAL FAN

SCHOPPER, LEIPZIG
MIT, NO CENTRIFUGAL FAN
SCHOPPER, LEIPZIG

MIT, NO CENTRIFUGAL FAN
MIT, NO CENTRIFUGAL PAN
MIT, NO CENTRIFUGAL FAN
MIT, NO CENTRIFUGAL FAN
SCHOPPER. TMI

MIT, MODIFIED DRIVE TO REDUCE HE
MIT, NO CENTRIFUGAL FAN
MIT, WITH CENTRIFUGAL PAN
MIT, NO CENTRIFUGAL PAN
MIT, NO CENTRIFUGAL FAN

MIT, NO CENTRIFUGAL PAN
MIT, CIRCULATING FAN IN CEILING
SCHOPPER, LEIPZIG
MIT, NO CENTRIFUGAL FAN
MIT, WITH CENTRIFUGAL PAN

MIT,
MIT.
MIT,
MIT,
MIT,

MIT,
MIT.
MIT,
MIT.
MIT,

WITH CENTRIFUGAL PAN
NO CENTRIFUGAL FAN
NO CENTRIFUGAL FAN
NO CENTRIFUGAL FAN
NO CENTRIFUGAL FAN

NO CENTRIFUGAL FAN
NO CENTRIFUGAL FAN
NO CENTRIFUGAL PAN
NO CENTRIFUGAL FAN
WITH CENTRIFUGAL PAN
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L0O(1O)

FOLD

FOLDING ENDURANCE (NIT)

SAMPLE J29 3 1.34 LOG! 10) FOLD SAMPLE J31 = 1-84 LOG(lO) F0LQ

L0G(1O) FOLD
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BEP0RT N0. ESS TAPPI C0LLAB0SATI VB BEFBBEMCS PKOOBAM SBPTEHBEB 1978
ANALYSIS T35°l TABLE 1

O0BLBT STIFFNESS
RESULTS EXPRESSED IN STANDABD ODBLET UNITS; UILLIOBANS FOB A 1X3 INCH SPECIMEN (ACTUAL LENGTH 3.5 INCHES)

SAMPLE PBINTINO SAMPLE PRINTING TEST D,- 10
LAB H69 96 OBAMS PEB SQUABE METER J25 103 GRAMS PER SQUARE METER
C0DB MEAN DEV N.DEV SDR R. SDR MEAN DEV N.DEV SDR R.SDR VAR F LAB

LI 00 445. =7. = .24 15. .71 244. 3. .17 10. .72 35G e Li 00 [

LS2& 498. 46. 1.68 15. .71 268. 26. 1.57 15. 1.09 35G 0 LI 21

LS3a 396. =56. =2.01 25. 1.18
,

236. -6. = .34 8. .63 35G » Li 32
Li 59 442. = 10. = .35 12. .60 250. 8. .48 17. 1.26 35G 6 LI 39
Li 4 6 445. = 6. = .22 16. .78 236. -5. = .32 IS. 1.14 35G 0 LI 46

LI 59 437. = 15. = .53 19. .93 229. =13. =.77 16. 1.15 35G 0 LI 59
Li 62 5. =447. =16.14 0. .01 5. =237. -14.13 0. .02 35G « LI 62
Li 63 442. =10. = .34 37. 1.78 227. = 14. = .es 23. 1.66 35G 0 Li 63
LI 83 517. 66. 2.38 31. 1.50 268. 26. 1.55 16. 1.17 35G 0 LI 63
L190C 394. “57. =2.07 15. .74 195. = 47. =2.78 12. .91 3SG * L190C

LI 95 493. 42. 1.50 36. 1.75 276. 34. 2.03 13. .99 35G 0 LI 95
L212 448. = 3. = .11 30. 1.44 252. 10. .60 10. .71 35G 0 L212
L223 433. = 18. = .66 15. .71 230. = 11. = .67 8. .62 350 0 L223
L224 470. 19. .67 17. .79 252. 10. .59 18. 1 .37 35G 0 L224
L232 473. 21. .76 19. .90 235. =6. = .38 12. .89 35G 0 L2 32

L236 415. = 36. = 1.30 28. 1.36 207. =34. =2.06 11. .82 35G 0 L236
L249 458. 7. .24 28. 1.34 249. e. .47 14. 1.04 35G 0 L249
L254 4&1. =41. = 1.46 15. .70 222. =20. = 1.19 6. .46 35G 0 L254
L260 444. = 8. = .27 14. .67 244. 2. .11 5. .38 35G 0 L260
L285 435. = 16. = .58 23. 1.12 261. 20. 1.18 11 . .63 3£G O L265

L291 463. 12. .42 19. .93 246. 1 4. .23 23. 1.67 350 0 L291
L308 461 • 9. .33 35. 1.67 237. =4. = .27 14. 1 .02 350 0 L306
L356 443. = 8. = .30 22. 1.C6 226. = 16. = .96 8. .57 350 0 L356
L376 469. 17. .61 18. .85 245. 3. .20 23. 1.72 350 0 L376
L376 443. =9. = .31 18. .85 237. = 5. -.28 25. 1.85 3SG 0 L376

L302 467. 1 5. .55 21. .99 247. 5. .30 13. .98 350 0 L382
L390 460. 8. .29 27. 1.30 242. 0. .01 9. .68 350 0 L390
L396 445. = 7. = .24 15. .70 246. 7. .40 9. .69 350 0 L396
L600 465. 13. .48 12. .57 245. 4. .21 8. .56 350 0 L600
L648 489. 38. 1.37 13. .60 252. 11. .64 6. .43 350 0 L646

L650 443. = 9. = .31 14. .68 244. 2. .11 20. 1.50 350 0 L650

GR« iffiAN • 452. GURLEY UNITS GRAND MEAN • 242. GURLEY UNITS TEST DETERMINATIONS - 10
SD MEANS - 28. GUBLEY UNITS 30 6F MEANS • 17. GURLEY UNITS 30 LABS IN GRAND MEANS

AVERAGE SDR • 21. GURLEY UNITS AVBBAOB SDR • 13. OURLBT UNITS

L2i3 477. 26. .94 31. 1.51 235. -7. -.41 9. .67 35H . L213
T0TAL NUMBER 0F LAB0RAT0RIBS BEPOBTING - 32

Best values: H69 450 + 50 Gurley units
J25 240 + 30 Gurley units

Data from the following laboratories appear to be
off by a multiplicative factor: 162
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BEF0BT N0. 55S SEPTEHBEB 1978TAPPI C0LLAB0RATIVE BBPBBBNCB PB0ORAH
ANALYSIS T35ot TABLB 2

OOKLBT STIFFNESS
BBSULTS EXPBBSSED IN STANDABD OORLBY UNITS: MILLIORAHS FOB A 1X3 INCH SPBCIMBN (ACTUAL LENGTH 3.5 INCHES)

LAB MBANS COORDINATES AYO
CODE F H69 J2S MAJOR MINOR R. SDR VAR PB0PERTY= = = TBST INSTRUMBHT==<=C0NDITI0NS

LI 6 2 0 5, 5. <=506. =1. .01 350 STIFFNESS, OUfiLET (UNITS: M0/1X3 “ACTUALLY 3.5= TEST PIECE 1

LI 90C * 394, 195. =72. = 14. .S3 350 STIFFNESS, GUBLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

Lt 2 2 • 396. 236. -52. 21 . .90 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L254 e» 411. 222. -45. 1. .58 350 STIFFNESS, GURLEY (UNITS: M0/1X3 “ACTUALLY 3.5= TEST PIECE )

L236 0 41S. 207. -48. = 14. 1.09 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L223 0 433. 230. -21. =2. .66 350 STIFFNESS, GURLEY (UNITS: M0/1X3 “ACTUALLY 3.5= TEST PIECE )

L265 a 435. 261 . -5. 25. .97 350 STIFFNESS, GURLEY (UNITS: MO/IX3 “ACTUALLY 3.5= TEST PIECE )

U 59 a 437, 229. <=19. = 5. 1.04 350 STIFFNESS, GURLEY (UNITS: MG/IX3 “ACTUALLY 3.5= TEST PIECB)
U J9 a 442. 250. “5. 12. .93 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

U 63 a 442. 227. =15. = 8. 1.73 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE

)

L650 a 443. 244. =7. 6. 1.09 350 STIFFNESS, GURLEY (UNITS: M0/1X3 “ACTUALLY 3.5= TEST PIECB )

L376 a 443. 237. =10. = 0. 1.35 350 STIFFNESS, GURLEY (UNITS: MO/1X3 “ACTUALLY 3.5= TEST PIECB)
L356 a 443. 226. =15. = 10. .81 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE

)

L2 6 0 a 444. 244. =6. 5. .52 350 STIFFNESS, GURLEY (UNITS: M0/1X3 “ACTUALLY 3.5= TEST PIECE

)

L396 a 445. 24 8. = 3. 9. .69 350 STIFFNESS. GURLEY (UNITS: MG/IX3 “ACTUALLY 3.5= TEST PIECE )

LI 00 a 446. 244. = 4. 6. .71 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE >

LI 48 a 445. 236. = 8. -2. .96 350 STIFFNESS, GURLEY (UNITS: M0/1X3 “ACTUALLY 3.5= TEST PIECB

)

L2^2 a 448. 252. 2. 10. 1.08 350 STIFFNESS, GURLEY (UNITS; MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L2 49 a 456. 249. 10. 4. 1.19 350 STIFFNESS, GURLEY (UNITS: MG/IX3 “ACTUALLY 3.5= TEST PIECE

)

L390 a 460. 242. 7. =4 . .99 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L308 a 46i . 237. 6. = 8. 1.35 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L291 a 463. 246. 12. =2. 1.30 350 STIFFNESS, GURLEY (UNITS; MO/1X3 “ACTUALLY 3.5= TEST PIECB )

L600 a 465. 245. 13. =3. .57 350 STIFFNESS, GURLEY (UNITS; HC/1X3 “ACTUALLY 3. 5= TEST PIECE )

L382 a 467. 247. 16. = 3. .99 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L376 a 469. 245. 17. -5. 1.29 350 STIFFNESS. GURLEY ( UNITS : HO/1 X3 “ACTUALLY 3.5= TEST PIECE )

L224 a 470. 252. 21 . 0. 1.08 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L232 a 473. 235. 16. = 15. .90 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

L213 477, 235. 20. =18. 1.09 35 H STIFFNESS, GURLEY (traiTS; MG/1X3 TEST PIECB). 20 C. 65* RH
L64 8 0 469. 252. 39. =8. .52 350 STIFFNESS, GURLEY (UNITS: M0/1X3 “ACTUALLY 3.5= TEST PIECE )

LI 9 5 0 493. 276. 53. 11. 1.37 350 STIFFNESS, GURLEY (UNITS; MG/1X3 “ACTUALLY 3.5= TEST PIECE

)

LI2I 0 498. 268. 53, 2. .90 350 STIFFNESS, GURLEY (UNITS; M0/1X3 “ACTUALLY 3.5= TEST PIECE )

L&83 0 517, 268. 70. = 8. 1.34 350 STIFFNESS, GURLEY (UNITS: MG/1X3 “ACTUALLY 3.5= TEST PIECE )

GKBAK3: 452. 242. 1.00
95% ELLIPSE: 81. 25. WITH OAMMA * 27 DBOBBBS
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GURLEY

UNITS

160

1
80

200

220

240

260

280

300

320

STIFFNESS GURLEY

SAMPLE H69 = 452- GURLEY UNITS SAMPLE J25 = 242. GURLEY UNITS

GURLEY UNITS
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REPORT NO. 5SS TAPPl COLLABORATIVE REFERENCE PROORAM
ANALYSIS T36=l TABLE I

TABER STIFFNESS
TAPPl STANDARD T489 0S°76, RESULTS EXPRESSED IN GRAM CENTIMETERS

SEPTEMBER 1978

LAB
SAMPLE

JIO
PBINTING

149 GRAMS PER SQUASB MBTBR
SAMPLE

J69
PRINTING

149 GRAMS PER SQOARB MBTER
TEST D. - 1C

CODE MEAN DEV N.OFV SDR R. SDR MEAN DEV N.DEV SDR R. SDR VAR F LAB

LiC^A 16.63 .11 .10 1.18 1.56 6.52 .56 .55 .17 .49 36T 0 LI OTA
LlZi. 15.76 = .76 = .75 .54 .72 6.34 .38 .37 .42 1 .22 36T 6 LX 22
LI? 3 16.20 = .32 = .32 2.04 2.71 6.80 .84 .82 .63 1.83 36T ft L: 23
L&2 6 15.65 = .87 = .86 .32 .42 4.50 =1.46 =1.43 .18 .53 36T 6 LX 26
LS 50 16.70 .18 .17 .82 1.09 6. 60 .64 .63 .52 1 .50 36T 6 LI 50

L: 6 3 17.00 .48 .47 .41 .54 5.43 = .52 = .51 .30 .68 36T 6 LX 63
U73B 15.40 = 1.12 = 1.10 .52 .68 6.20 .24 .24 .42 1.22 36T e LX 73B
LI 7 6 17.10 .58 .57 .39 .52 5.04 = .92 = .90 .13 .37 3 6T fi LX 76

LI 0? 17.22 .70 .68 .75 .99 6.16 .20 .20 .26 .76 36T G LX 82
L?07 16.89 .37 .36 .57 .75 6.93 .97 .95 .44 1.29 36T G L207

L?1 ? 1 4. 85 = 1.67 = 1.64 .53 .70 4.95 =1.01 = .99 .14 .42 36T G L2X 2

L22 6 17.30 .78 .76 1.34 1.77 10.60 4.64 4.54 .84 2.44 36T # L228
L230 18.20 1.68 1.65 2.20 2.91 6.00 .04 .04 .82 2.36 36T G L230
L23e 61 .00 34.48 33. 88 2.67 3.53 21. 4C 15.44 15.11 1.17 3.40 36T 0 L236
L2A? 16.35 = .17 = .17 .65 . 86 6. 30 .34 .34 .20 .57 36T 0 L242

L2 4 3 16.86 .33 .32 .88 1.17 8.05 2.09 2.05 .13 .37 36T 0 L243
L260 16.67 .15 .15 .35 .47 5.92 = .03 = .03 .17 .49 36T 0 L260
L2 62 17 .90 1.38 1.35 1.05 1.39 6.90 .94 .92 .21 .61 36T 0 L262
L2d^ 17.12 . 60 .59 .34 .45 4.87 =1.08 = l.oe .25 .72 3CT e L28X
L3& 8 15.62 = .90 = .86 .49 .65 6.12 .17 .16 .21 .62 36T 0 L3X 8

L324 17.45 .93 .91 .50 .66 4.66 =1.10 = 1.07 .14 .41 36T G L324
L339 15.18 = 1.34 = 1.32 .36 .51 3.98 =1 .98 = 1.94 .59 1.70 36T G L339
L388 27.45 10.93 10.74 3.13 4.15 15.70 9.74 9.53 1.69 4.68 36T » L388
L44£ 16.56 .04 .04 1.26 1.67 6.77 .81 . 80 1.07 3.10 36T G L4 42
L484 13.98 =2.54 = 2.50 .64 .85 3.86 =2.06 =2.03 .19 .56 36T 0 L4 04

L570 18.00 1.48 1.45 .67 .88 7.00 1.04 1.02 .00 .00 36T 0 L570
L580 17.40 . 88 .86 .70 .93 6.40 .44 .43 .52 1.50 36T 0 L5 80
L61 6 22.00 5.48 5.38 2.49 3.30 5.80 = .I6 = .15 .79 2.28 56T • L6X6
L65I. 16.40 = .12 = .12 .70 .93 6.40 .44 .43 .52 1 .50 36T 0 L6 5X

Gfi« ftlFAN

SD MEAKS
- 16.52
- 1 .02

TABER UNITS
TABRR UNITS

GRAND MEAN
SD 0F MEANS

- 6.96
- 1.02

TABER UNITS
TABFR UNITS

TEST DETERMINATIGNS “ ?C
?5 LABS IN GRAND MEANS

AVEHAOF SDR
TOTAL NUUUER OF LABORATORIES REPOSTING •

Best values: JIO 16.6 +1.5 Taber units
J69 6.1 + 1.6 Taber units

.76 TABER UNITS
29

AVERAGE SDR • ,35 TABER UNITS

Tlie following laboratories were omitted from the
grand means because of extreme test results; 228,
388, 616

Bata from the following laboratories appear to be
oft by a multiplicative factor: 236

49

I



BEPOBT Ne, 5SS SBFTBMBEB 1976TAPPI C6U.AB0BATI VB REFBBBNCB PBCK3RAM
ANALYSIS T36°l TABLE 2

TABEB STIFFNESS
TAPPI STANDABD T469 0S°76. BESCLTS BXPBBSSBD IN OBAM CENTIMBYBBS

LAB MEANS C80BDINATBS AVG
CODE F JIO J69 UAJ0B UINOB B. SDB VAfi PRePBRTY® =>«TEST INSTRUMENT®—CaHDITIOKS

L464 e 1 3.98 3«88 =3.27 .34 .70 36T STIFFNESS, TABER
L£&2 a 14.85 4.95 =1.89 .48 .56 36T STIFFNESS, TABER
L339 e 15.18 3.98 =2.35 = .44 1.10 36T STIFFNESS, TABER
LI73B 0 15.40 6.20 =. 62 .97 .95 36T STIFFNESS, TABER
L3J. 0 0 15.62 6.12 =.51 .76 . 63 36T STIFFNESS, TABER

La 26 a 15.65 4.50 = 1.65 = .41 .48 36T STIFFNESS, TABER
La 22 a 1 5.76 6.34 = .26 .81 .97 36T STIFFNESS, TABER
LS 2 3 a 16.20 6. 80 .37 .82 2.27 36T STIFFNESS, TABER
L242 a 16.35 6.30 .12 .36 .71 36T STIFFNESS, TABER
L65i a 16.40 6.40 .23 .40 1.21 36T STIFFNESS, TABER

L442 a 16.56 6.77 . 60 .55 2.38 36T STIFFNESS, TABER
L&07A a 16.63 6.52 .47 .32 1.02 36T STIFFNESS, TABER
L260 a 16.67 5.92 .08 = .13 .48 36T STIFFNESS, TABER
La SC a 16.70 6.60 .58 .33 1.29 36 T STIFFNESS, TABER
L243 a 16.85 8.C5 1.72 1.24 .77 36T STIFFNESS, TABER

L207 a 16.89 6.93 .95 .42 1.02 36T STIFFNESS, TABER
La 63 a 17.00 5.43 = .04 = .7i .71 36T STIFFNESS, TABER
La 7 6 a 17.10 5.04 =.25 = 1.05 .44 36T STIFFNESS, TABER
L2ea a 17.12 4. 87 = .35 = 1.19 . 58 36T STIFFNESS, TABBR
Li 62 a 17.22 6.16 .63 = .35 .88 36T STIFFNESS, TABER

L22 8 » 17.30 10.60 3. 84 2.72 2.11 36T STIFFNESS, TABER
L580 a 17.40 6.40 .93 = .31 1.21 36 T STIFFNESS, TABER
L324 a 17.45 4. 86 = .13 = 1.43 .54 36T STIFFNESS. TABES
L262 a 17.90 6.90 1.64 °.31 1.00 36T STIFFNESS, TABER
L570 a 1 8.00 7.00 1.78 = .31 .44 36T STIFFNESS, TABBR

Lc3 0 a 18.20 6.00 1.21 = 1.16 2.64 36T STIFFNESS, TABER
L6a 6 22.00 5. 80 3.74 = 4.00 2.79 36T STIFFNESS, TABER
L368 27.45 15.70 14.61 = .90 4.51 36T STIFFNESS, TABBR
L236 51 .00 21.40 35.24 =13.61 3.46 36T STIFFNESS, TABER

CUEAN S : 1 6.52 5.96 1.00
95* :ELLIPSE: 3, 32 1.96 WITH GAMMA - 45 DE6SBES
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TRBER

UNITS

STIFFNESS, TABER

SAMPLE JIO = 16.5 TABER UNITS SAMPLE J69 =6.0 TABER UNITS
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REPORT N6« 55S TAPPI CeLLABdEATI VE REFERENCE PSaGRAV SEPTEMBER 1976
ANALYSIS TA9=i TABLE 1

SURFACE PICK STRENGTH, IGT

SAMPLE PBINIING SAMPLE PRINTING TEST D. • 4

LAB H79 1 51 GPJIMS PER SQUARE METER B60 68 GRAMS PEB SQUARE METER
CODE MEAN DEV N.DEV SDB R. SOB MEAN DEV N, DEV SDR R.SDR VAR F LAB

LI 22 49. 8 = 36,9 =.72 2.0 .39 40,5 =34.9 = .71 2.0 .41 490 ti LI 22
LI 49 68.6 = 1 8,1 = .3S 6.6 1.33 61 ,9 =13,6 = .28 4.8 .96 49L 0 L149
LI 821 26.1 “60,6 = 1.18 .6 .11 17,5 =57,9 = 1.18 .7 .15 490 0 L182Z
L190C 56.3 = 30,4 = .59 2.1 .41 45,2 =30,2 = .62 2.8 .57 49T 0 LI 90C
L207 92.0 5.3 .10 4.3 . 66 NO DATA REPORTED FOE SAMPLE E60 491 M L207

L242 50.7 “36,0 = .70 5.5 1.10 38,5 =37.0 = .7S 4.0 .83 49P 0 L242
L2 4 3 103.2 1 6, 6 .32 8.3 1.65 81 ,5 6. 0 .12 7.1 1.47 49T 0 L243
L2 8 0 3.7 = 83.0 = 1 .61 .0 .00 3.7 =71.8 = 1.47 .0 .00 49U 0 L260
L291 88,7 2.0 .04 4.3 .86 59.5 =15.9 = .33 2.9 .60 491 0 L2 9I

L368 IS 8.8 32.1 .62 8. 8 1.76 140,4 64.9 1.33 8.8 1 .81 490 0 L388

L484 1^60.0 1373,3 26. 69 40.0 8.00 1135,0 1059,5 21.63 86.6 17.00 49P « L4 64
L564 *2,8 = 43,9 = .85 3.2 .65 45,6 =29.9 = .61 4.6 .94 49D 0 L5 64
L598 187,2 100,5 1.95 7.8 1.56 165.9 90, 5 1.85 10.7 2.20 49P 0 L598
L6i 6 182.5 95, 8 1.86 11.9 2.38 202,5 127.0 2.59 8.7 t .76 49M 0 L616
L643 161.2 74. 6 1.45 5.8 1 .5 7 133,5 58.0 i.ie 5. 1 1.04 491 0 L643

L65 1 400.0 313,3 6. 09 .0 • oo 400,0 324.5 6.63 .C • o o 49F 0 L651

GR. MEAN - 86,7 KP CM/SEC GRAND MEAN • 75,5 KP CM/SEC TEST DETERMINATIONS 4

SD MFANS - 61,5 KP CM/SSC SD OF MEANS - 49.0 KP CM/SEC 11 LABS IN GRAND MEANS
AVERAGE SDR - 5,0 KP CM/SBC AVERAGE SDR • 4.9 KP CM/SEC

TOTAL NUMBER OF LABORATOftlBS REPORTING • 16

Data from the following laboratories were omitted
from the grand means because no viscosity values
were reported: 48A, 616, 651

Data from the following laboratories were omitted
from the grand means because the values were
outside the range of the instrument: 280

REPORT NO. 55S TAPPI COLLABORATIVE REFERENCE PROGRAM SEPTEMBER 1978
ANALYSIS T49<=1 TABLE 2

SURFACE PICK STRENGTH, IGT

LAB WEANS C00RDINATFS AVG
C0DE F H79 £60 MAJOR UINeR R, SDR VAR PR0P2RTY=»= TEST INSTRUMENT®*" CONDITIONS

L280 « 3. 7 3.7 =109,6 S.l • 00 49U SURFACE PICK STRENGTH, IGT, 0IL
L182I 0 26, 2 17,5 = 83.8 = .3 ,13 490 SURFACE PICK STRENGTH, IGT, IGT 01L
L564 0 42, e 45, 6 = 52.4 8.6 .79 49D SURFACE PICK STRENGTH, IGT. IKK
L122 0 49, 8 40.5 = 50. B .1 .40 490 SURFACE PICK STRENGTH, IGT, IGT 0IL
L242 0 50,7 38.5 = 51 .5 =2.0 , 96 49 P SURFACE PICK STRENGTH, IGT, IGT 0IL

LI 90C 0 56, 3 45.2 =42,9 = 1.0 .49 49T SURFACE PICK STRENGTH, IGT, I PC FLUID
LI ^ 9 0 ee, 6 61,9 = 22.5 2.6 1,15 49L SURFACE PICK STRENGTH, IGT, PIB FLUID
L291 0 88, 7 59,5 =9,5 = 13.0 .73 491 SURFACE PICK STRENGTH, IGT, PIB FLUID
1207 M 92,0 • 86 491 SURFACE PICK STRENGTH, IGT, PIB FLUID
L2 4 5 0 103,2 81.5 16.2 = 7.0 1,56 49T SURFACE PICK STRENGTH. IGT. I PC FLUID

L380 0 116,8 140,4 66, 0 25.0 1,79 490 SURFACE PICK STRENGTH, IGT, IGT OIL
L643 0 161,2 133. 5 94,0 = 9.3 1.11 491 SURFACE PICK STRENGTH, IGT, PIB FLUID
L6S 6 « 1 82. 5 202, 5 157.0 26.1 2,08 49M SURFACE PICK STRENGTH. IGT. PIB FLUID
L598 ! 87,2 165. 9 135. 2 = 3.6 1,88 49P SURFACE PICK STRENGTH. IGT. IGT OIL
L65i « 400, 0 400,0 450, 7 19.5 • 00 49F SURFACE PICK STRENGTH, IGT, INK

L484 0 3460,0 1 1 35,0 1725.4 =177,6 1 2. 90 49P SURFACE PICK STRENGTH, IGT. IGT OIL

GMEANS

:

86, 7 75.5 l,C0
95* ELI IPSE: 21 6, 3 31.1 WITH GAMMA - 43 DEGREES
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EEP6RT Me, SEPTEMBEB 1%76. ESS TAPPI COLLABdRATIVB BEPBKBNCB PB0OKAM
ANALYSIS TSO-l TABLE t

SDBPACB PICK STBBNOTB. WAX NUMBER
TAPPI STANSABU T4S9 0S°75. SURFACB STBBNOTB OF PAPER (WAX PICK TEST)

SAMPLE PBINTINO > SAMPLE PRINTING TEST D, •» 5

LAB H79 151 OBAMS PBA SQUARB MBTEB J51 89 GRAMS PBB SQUARE MET6S
C6DE MEAN DET N .DET SDR B. SDR MEAN DBV N[.DEV SDR R.SDR VAR F LAB

LI 0 5 10.40 .71 .94 .55 1.15 9.40 .45 .47 .55 1.21 SOW o Lies
LI 2 2 9.00 = .69 = .93 .00 .00 8.20 = .75 = .78 1.10 2.41 SOW e Li 22
Lies 11.00 1.31 1.74 .00 .00 9.00 .05 .05 .00 .00 SOW « Li 62
Li 73A 8.40 = 1.29 1.73 .55 1.15 - 7.20 -1.75 1.82 .45 .99 SOW 6 Li 73A
Li 82 W IC.^U . SI .68 1.10 2.29 ’’ 8.60 = .35 -.37 .55 1.21 SOW 6 LI 62«

LI 83 9.80 .11 .14 .45 .94 9.00 .05 .05 .00 .00 SOW o LI 63
Li 95 9.20 =.49 = .66 .45 .94 9.20 .25 .26 .45 .99 sow a L; 95
L2i 3 1C.20 .61 .68 .45 .94 10.00 1.05 1.09 .00 .00 sow a L213
L225 1C. 00 .31 .41 .71 1.48 9.40 .45 .47 .55 1.21 sow a L225
L2ae 10.00 .31 .41 .00 .00 7.00 -1.95 2.03 .00 .00 50 w a L226

L2 3 0 9.00 =.69 = .93 .00 .00 9.20 .25 .26 .84 1.84 sow a L2 30
L£3 6 10.20 .51 .68 .45 .94 9.40 .45 .47 .55 1 .21 sow 0 L2 36
L2 4 3 8.40 = 1.£9 1.73 .55 1.15 8.60 -.35 -.37 .55 1.21 sow a L2A3
L2 85 10.20 .51 .68 1.10 2.29 9.40 .45 .47 .55 1.21 sow a L265
L339 9,£0 = .49 = .66 .45 .94 8.00 -.95 -.99 .71 1.56 sow e L339

L366 9.20 = .49 = .66 .45 .94 9.80 .85 .88 .45 .99 sow a L266
L378 10.40 .71 .94 .89 1.87 10.80 1.85 1.92 .45 .99 sow e L376
L6i 6 11.20 1. 51 £.01 1.30 2.73 13.60 4.65 4. 84 .55 1 .21 sow L616

Gfi. MEAN • 9.69 WAX NUMBEB GRAND MEAN • 8.95 WAX NUMBER TEST OBT3BH1NATI0NS • 5
SD MEANS • .75 WAX NUMBER SD OF MEANS • .96 WAX NUMBER 17 LABS IN GRAND MEANS

AVBBAGE SDR • .48 WAX NUMBEB AVERAGE SDR • .45 WAX NUMBER
TflTAL NUMBER 0F LABeEATOBIES BEPORTINO

Best values: H79 9.8 + 1.3 wax number
J51 9.0 + 1.7 wax number

18

The following laboratories were omitted from the
grand means because of extreme test results: 616



KFP0BT N0. ess

TSPPl

TATPl CSlXASmUTITS nPBBBMCB PR0OSAM
ANALTStS T80«l TABLE t

SUBPACB PICE STUlKin. VAX NOMBBR
STANBABB TABS 0S°7B. BUBPACB BTRBMOTB «P PAPBR (VAX PICE TBST)

8BPTBMBBR 1976

LAB
CODS F

MBANS
H79 JSt

COORDINATBS
BAJVB aiBOB

ATO
R.aOR TAR PROPSRTT—> TBST IMSTRUMBVT—CONDITIONS

LXA 3 0 8.A0 e.«o -.98 .96 1.18 BOV SURPACB PICE 8TVBH0TH. VAX ( TAPPI T6B9 0875)
LI 73A O 8. AO 7.20 -2.17 .26 1.07 BOV BURFACB PICE STBBNOTH. VAX ( TAPPI T6S9 0875)
LS30 0 9.00 9.20 -.13 .72 .92 BOV SURFACS PICE STRBHOTH. VAX (TAPPI T689 0S75)
List 0 9.00 8. 20 -1.00 .22 1.21 BOV BURFACB PICE 8TRBHOTB. VAX ( TAPPI T6S9 0S7S)
L366 0 9.20 9.80 .69 .88 .96 BOV SORFACB PICE STRBHOTH, VAX (TAPPI T6S9 0875)

L339 0 9.20 8.00 -1.07 -.08 1.28 BOV SURPACB PICE STRBHOTH, VAX ( TAPPI T669 0S75 )

U9S 0 9.20 9.20 -.03 .88 .96 BOV SURFA<ai PICE SIRBHOTH, VAX (TAPPI T689 0875)
U83 0 9.80 9.00 .09 -.07 .67 BOV BURFACB PICE STRBHOTH, VAX (TAPPI T689 0S75)
LX£8 0 10.00 7.00 -l.BA -1.26 .00 BOV SURPACB PICE STBBNOTH, VAX ( TAPPI T689 0S75)
LX2S 0 10.CO 9. AO .BA -.06 1.36 BOV SURPACB PICE STRBHOTH, VAX ( TAPPI T6S9 0875)

Liexv 0 10.20 8.60 -.08 -.61 1.78 BOV SURPACB PICE STRBHOTH, VAX ( TAPPI T6S9 OS7S)
L213 0 10.20 10.00 1.16 .09 .67 BOV SURPACB PICE STBBNOTH, VAX (TAPPI T689 0S75)
LX36 0 10.20 9. AO .66 -.21 1.07 BOV SURPACB PICE STBBNOTH, VAX (TAPPI T6S9 0S75)
LX65 0 10.20 9.A0 .66 -.21 1.78 BOV SURPACB PICE STBBNOTH, VAX (TAPPI T689 0875)
L378 0 lO.AO 10.80 1.9S .31 1.63 BOV SURFACE PICE STBBNOTH, VAX ( TAPPI T689 0S75)

Lies 0 lO.AO 9. AO .76 -.39 1.18 BOV SURFACE PICE STBBNOTH, VAX ( TAPPI T6S9 0875 )

L162 0 11.00 9.00 .69 -1.11 .00 BOV SURPACB PICE STBBNOTH, VAX ( TAPPI T689 0875)
L616 • 11.20 13. 60 6.78 1.02 1.97 BOV SURPACB PICE STRBHOTH, VAX (TAPPI T6S9 0S75)

GMEANS

:

9.69 e.9B
9S« BLLIPSBl 2.96 1.72

1.00
VITB OAHMA • 69 OBORBB8
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BFP^'RT NO SEPTEMBER 1978• 55S TAPPl COLLABORATIVE REFERENCE PROGRAM
ANALYSIS T91®1 TABLE I

CONCORA (CORRUGATING MEDIUM TEST°CMT )

TAPPl STANDARD T809 0S®71

SAMPLE LINERBOARD SAMPLE KRAFT TEST D, - 10
LAB E72 127 GRAMS PER SQUARE METER E83 126 GRAMS PER SQUARE METER
CODE MEAN DEV N. DEV SDR R. SDR MEAN DEV N. DEV SDR R.SDR VAR F LAB

LI 76 235. 1 0. .62 19. 1.47 306. 6. .20 16. .92 91P 0 LI 76
LI 82 234. 9. • 54 16. 1.25 321. 21. . 66 8. .45 91N 0 LI 6£
LI 85 243. 17. 1.10 15. 1.17 344. 45. 1.42 12. .69 91A 0 LI 65
L23 8 1 90. = 35. “2.23 11. . 82 276. = 21. = .67 16. .9! 91A 0 L218
L24t 24C. 15. .95 9. . 66 345. 46. 1.46 11. .65 91G 0 L2 42

L255 £13, = 12. -.77 9. .72 237. = 63. = 1.98 6. .33 91 P 0 L255
L269 215. = 10. *=.63 8. . 60 302. 3. .09 14. .82 91P 0 L269
L260 226. 1 . .07 14. 1.06 312. 13. .40 26. 1.46 91N o L2 80
L289 2 37. 12. .74 13. 1.02 248. = 52. = 1.63 30. 1.72 91 P 6 L2 89
L529 212. = 13. -.83 15. 1.15 301. 1. .04 36. 2.02 91P 0 L329

L393 212. = 13. -.83 14. 1.06 178. = 121. = 3.64 8. .46 91P 0 L393
L394 21 5. = 11 . <=.66 10. .78 281. = 19. = .59 15. .86 9iP o L394
L4 84 223. =2 . = .14 6. .48 305. 6. .18 14. .81 9&N 0 1.4 84
L6 21 211. = 14. -.69 19. 1.42 274. = 25. = .79 21 . 1.19 91 P 0 L62I
L62 2 244. 19. 1.18 18. 1*38 3C5. 5. .17 29. 1.63 91P 0 L622

L650 249. 23. 1.46 12. . 88 343. 44. 1.4C 14. . 8C 91N 0 L65C
L66 5 £16. = 8. <=,49 15. 1.14 288. = 12. = .37 13. .73 91 P 0 L665

GR, MEAN - 2,25. NEWT8NS GRAND MEAN • 299. NEWTeNS TEST DETERMINATIONS - 10
SD MEANS - 16. NEWTeNS SD OF MEANS - 32. NEWTONS 16 LABS IN GRAND MEANS

AVERAGE SDR - 13. NBWT6NS AVERAGE SDR • 18. NEWTONS
GR, MEAN - 50.67 POUNDS GRAND MEAN 67.29 POUNDS
TOTAL NUMBER OF LABORATORIES REPORTING • J7

Best values: E72 225 + 20 newtons
E83 300 + 50 newtons

The following laboratories were omitted from the

grand means because of extreme test results: 393

REPORT NO, 55S TAPPl COLLABORATIVE REFERENCE PROGRAM
ANALYSIS T9S“i TABLE 2

CONCORA (CORRUGATING MEDIUM TEST^CMT )

TAPPl STANDARD T809 0^71

SEPTEMBER 1978

LAB MEANS COORDINATES AVG
CODE F E72 E83 MAJOR MINOR R. SDR VAR PROPERTY®•=-TEST INSTRUMENT®-==C0NDITI0N3

L21 8 O 190. 276. =32. 27. .86 91 A FLAT CRUSH STRENGTH, CONCORA, INSTRON
L6CS 0 211 . 274. =28. 5. 1.31 9S P FLAT CRUSH STRENGTH, CONCORA, TMI/HINDB & DAUCH
L393 0 212. 178. =119. = 27. .76 91 P FLAT CRUSH STRENGTH, CONCORA, TMI/HINDB A DAUCB
L32 9 0 212. 301. =3. 1 3. 1.59 91 P FLAT CRUSH STRENGTH, CONCORA, TMI/HINDB A DAUCH
L255 0 213. 237. =63. = 9. .53 91P FLAT CRUSH STRENGTH, CONCORA, TMI/HINDB A DAUCH

L394 0 215. 281. =21. 4. .82 91P FLAT CRUSH STRENGTH, CONCORA, TMI/HIND3 A DAUCH
LI 69 0 215. 302. =1. 10. .71 91 P FLAT CRUSH STRENGTH, CONCORA, TMI/HINDS A DAUCH
L66S 0 218. 288. =13. 4. .93 91 P FLAT CRUSH STRENGTH, CONCORA, TMI/HINDE A DAUCH
L484 a 223. 305. 5. 4. .64 91 N FLAT CRUSH STRENGTH, CONCORA, TMI/HI NDB A DAUCH
L28C 0 226 . 312. 12. 3. 1.26 91N FLAT CRUSH STRENGTH, CONCORA, TMI/HINDB A DAUCH

Liei o 234. 321. 23. = 1 . .85 91 N FLAT CRUSH STRENGTH, CONCORA, TMI/HINDB A DAUCH
LI 76 0 235. 306. 9. =7. 1.20 91 P FLAT CRUSH STRENGTH, CONCORA. TMI/HINDB A DAUCH
LI89 o 237. 248. =45. = 28. 1.37 91 P FLAT CRUSH STRENGTH, CONCORA. TMI/HINDB A DAUCH
L242 0 240. 345. 49. 1 . .65 91 G FLAT CRUSH STRENGTH, CONCORA, GAYDON FLAT CRUSH TESTER
L: 85 0 243. 344. 43. = 2. .93 91 A FLAT CRUSH STRENGTH, CONCORA, INSTRON

L62I 0 244. 305. 11. = 16. 1.50 91 P FLAT CRUSH STRENGTH, CONCORA, TMI/HINDE A DAUCH
L650 0 24S. 343. 49. = 8. .84 91 N FLAT CRUSH STRENGTH, CONCORA, TMI/HINDB A DAUCH

GMSANS

:

225. 299. 1.00
95» ELLIPSE; 94. 35. WITH GAMMA * 70 DEGRESS
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32PTEMB5B t9?eRBPaRT SO. S5S TAPPI ceLLAB>1BATI VE RBPBKBNCE PR«K3RAM
ANALYSIS T96<=1 TABLE 1

BING CRUSH (C0MPRESSI0N RESISTANCE 0F PAPERBOARD)
TAPPI STANDARD T81 8 0»>76

SAMPLE LINERBGASD SAMPLE KRAFT TEST D* • 1 0

LAB E72 127 CRAMS1 PBS SQUARE MET6S E83 126 GRAMS PEB SQUARE METER
C6DE MEAN DEV N.DBV SDR R. SDR MEAN DEV N. DEV SDR R.SDR VAR F LAB

LI 07 367, 162. 6.29 2. .19 346. 192. 11.33 67. 6.62 96P 0 LI 07
Li 1 ** 174. = 31. •=1.20 16. 1.31 137. = 17. = .98 11. 1.08 96P fl LX 14
Li 22 20i. “4. = .16 10. .78 145. =9. = .54 9. .88 96P 0 LX 22
L3 2 4 I 74. =31. =1.22 23. 1.67 141. = 13. = .77 15. 1.49 96P fl LI 24
LS 2 6 1 96. =9. •=.36 14. 1.09 150. = 4. = .26 11 . 1.07 96P e L126

L141 218. 1 2. .46 11. . 38 169. 15. .89 6. .56 96P fl LS4J.

Li 76 170. = 36. = 1.39 16. 1.27 133. fl ro • = 1.25 17. 1 .64 96P 0 LI 76
LX 6 2 £20. 1 5. .58 a. .61 161. 7. .42 a. .81 96N 0 LI 62
L\91 iOS . = 4. =.16 28. 2.25 153. = 1. = .04 27. 2.68 96P 0 LI 93

L234 1 S6. <=49. = 1.91 12. .94 100. = 54. = 3.18 14. 1.42 96P 0 L2 34

L237 180. = 25. = .98 11. .89 145. =9. = .51 7. .69 96P 0 L2 37
L242 260. 55. 2.13 14. 1.11 183. 29. 1.70 17. 1.71 96G 0 L24?
L20 3 22S. 20. .76 11. .89 166. 12. .70 6. .58 96N 0 L303
L3C5 219. 14. .54 6. .44 144. = 10. = .62 8. .83 96P • L305
L329 £03. =2 . = .10 8. .67 154. =0. = .02 6. .63 96P fl L329

L333 1 78. = 27. = 1.05 7. .54 136. = 18. = 1.09 7. .66 961 0 L3 33
L336 1 88. =17. = .66 14. 1.14 134. = 20. = 1.19 5. .48 96P 0 L336
L350 218. 12. .48 11. .89 165. 11 . .67 7. .68 96P 0 L350
L4 84 188. = 18. = .68 12. .94 152. =2. = .13 9. .91 96R 0 L4 04
L553 £29. 23. .91 15. 1.18 175. 21. 1.22 17. 1.67 96P 0 L£ 53

L570 1 95. •o0 = .41 5. .43 134. = 20. = 1.19 6. .56 96P 0 LS70
L603 246. 40. 1 .57 17. 1.32 1 85. 31. 1.82 8. .78 96P 0 L60 3

L6X0 226. 21 . .80 10. .76 173. 18. 1.09 10. .99 96P 0 L6S0
L6l 7 178. =27. = l .06 22. 1.75 126. = 28. = 1.64 12. 1.21 961 0 L617
L621 161. =44. = 1.71 9. .73 137. = 18. = 1.04 8. .83 96P 6 L62S

L623 236. 31. 1.20 9. .74 178. 24. 1.40 8. .83 96P 0 L623
L649 225. 20. .77 5. .42 161. 7. .43 10. .95 96P 0 L649
L650 237. 31. 1.22 a. . 66 172. 18. 1.07 7. .67 96N 0 L65C
L663 197. = 8. = .30 11. .90 152. =2. = .12 10. .94 96P 0 L663

GR, MEAN - 205. NEWTONS GRAND MEAN 154. NEWTONS TEST DETERMINATIONS • 10
SD M^ANS - 26. NEWTONS SD OF MEANS • 17. NEWTONS 27 LABS IN GRAND MPANS

AVERAGE SDR - 13. NEWTONS AVERAGE SDR • 10. NEWTONS
GR. MEAN - 46.15 POUNDS GRAND MEAN • 34.66 POUNDS
TOTAL NUMBER OF LABORATORIES REPORTING • 29

Best values: E72 210 + 38 newtons
E83 160 + 25 newtons

The following laboratories were omitted from the

grand means because of extreme test results: 107,

236

59



REPORT NO, 55S SEPTEMBER 1976TAPPI COLLABORATIVE REFERENCE PROGRAM
ANALYSIS T96«l TABLE 2

RING CRUSH (COMPRESSION RESISTANCE OF PAPERBOARD)
TAPPI STANDARD T6S8 0S»76

LAB MEANS CeaBDINATES AVG
CODE F E73 E83 ILAJOB KINeB B. SDR TAR PROPERTTos bTBst instrument®*

L2 34 • 1 So. too. =70. =19. 1.18 96P RING CRUSH. TMI/HINDE & DAUCH
L62I 0 161. 137. =46. 9. .78 96 P RING CRUSH. TMl/HINDB A DAUCH
Li 76 0 1 70. 133. =42. 1. 1.4S 96 P RING CRUSH. TMI/HINDE A DAUCH
L124 0 174. 141. =34. 6. 1.68 96 P RING CRUSH. TMI/HINDE A DAUCH
Li 1 4 0 174. 137. =35. 2. 1.20 96 P RING CRUSH. TMI/HINDE A DAUCH

L61 7 o 178. 126. =38. = 9. 1.48 961 RING CRUSH. INSTRON
L333 0 178. 136. =33. = 1 . .60 961 RING CRUSH. INSTROK
L237 0 180. 14S. =26. 6. .79 96P RING CRUSH. TMI/HINDE A DAUCH
L464 o 1 88. 152. =16. 8. .93 96R RING CRUSH. REOMED
L336 0 1 38. 134. =25. = 8. .61 96P RING CRUSH. TMI/HINDE A DAUCH

L570 0 195. 134. =20. = 12. .50 96P RING CRUSH. TMI/HINDE A DAUCH
LI 2 6 0 1 96. 150. =10. 1. 1.08 96P RING CRUSH. TMI/HINDE A DAUCH
L663 0 197. 1 52. = 8. 2. .92 96P RING CRUSH. TMI/HINDE A DAUCH
Li 91 0 201 . 1£3. =4. 2. 2.47 96P RING CRUSH. TMI/HINDE A DAUCH
Li 22 0 201. 145. = 8 . = 5. . 83 96P RING CRUSH, TMI/HINDE A DAUCH

L32 9 o 203. 154. = 2. 1. .65 96 P RING CRUSH, TMI/HINDE A DAUCH
L350 0 218. 165. 16. 3. .78 96P RING CRUSH. TMl/HINDB A DAUCH
LI 4i 0 218. 169. 19. 6. .72 96 P RING CRUSH. TMI/HINDE A DAUCH
L305 « 219. 144. 6. = 16. .64 96P RING CRUSH. TMI/HINDE A DAUCH
LI 82 0 22C. 161 . 17. = 2. .71 96 N RING CRUSH, TMI/HINDE A DAUCH

L303 0 225. 166. 23. = 0. .74 96N RING CRUSH. TMI/HINDE A DAUCH
L649 0 225. 161 . 21. =4. .68 96 P RING CRUSH. TMI/HINDE A DAUCH
L61 0 0 226. 173. 27. 4. .67 96P RING CRUSH. TMI/HINDE A DAUCH
L553 0 229 . 175. 31. 5. 1.43 96 P RING CRUSH. TMl/HINDB A DAUCH
L62 3 0 236. 176. 39. 3. .78 96P RING CRUSH, TMI/HTKDB A DAUCH

L650 o 237. 172. 36. = I . .66 96 N RING CRUSH. TMI/HINDE A DAUCH
L6 0 3 0 246. 185. 51 . 4. 1.05 96P RING CRUSH, TMI/HINDE A DAUCH
L242 0 260. 183. 62. = 5. 1.41 96G RING CRUSH. GAYDON FLAT CRUSH
LS C7 0 367. 346. 240. 76. 3.40 96 P SING CRUSH. TUI/HINDB A DAUCH

CMEANS

:

205. iS4. 1.00
9S» ELLIPSE: 80. 16. WITH GAMMA • 32 DEGREES

BCONDITIONS

TESTER
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REPflRT N6. £5S TAPPI ceLLAB0RATI VE BEFSSENCE PB0GRAM SEPTEBBEB 1978 "

SUMUASY TABLE

SAMPLE GRAND SD 0F AVER REPL LABS LABS REPL
TEST METH0D CODE MEAN MEAN SDR CRP INCL PARTI

C

TAPPI REPEAT KEPRflD

BURSTING STRENGTH, MODEL C H63 X6.69 1.3?, 1.04 15 42 47 10 .91 3, 70
TiO=a PSI J39 28,89 2. IS 1.48 1.30 5, 68

BURSTING STRENGTH, MODEL C=

A

H63 xe,66 1.62 1.14 15 31 32 10 1.00 4,5-?

Tl 0=2 PSI J39 28,70 a. 93 1.47 1.29 5, 40

BURSTING STRENGTH, HIGH RANGE E77 74,6 3.3 5.0 15 35 45 10 4.4 9.4
Tll=l PSI K29 59,4 2.5 4.1 3. 6 7.1

TEARING STRENGTH, DEEP CUTOUT E76 85, 9 3. 8 2. 5 15 XX5 X25 10 2.2 X0.7
T? 5=:i GRAMS E80 57, 6 3.7 1.5 1.3 ;0,2

TEARING STRENGTH, NO CUTOUT J4!l 67,2 3.3 2.8 15 XX X2 10 2.5 9, 4

-n 7=s GRAMS KS9 X5i,5 10.3 8. 0 7.C £8.9

TENSILE STRENGTH, PACKAGING PAPERS Jl 5 8,58 .33 .32 20 45 48 12 .25 .93
Tl 9=^ KILONEWTON/M K3X 8,58 .30 .45 .36 .87

TENSILE STRENGTH, CRE TYPE J04 3,67 .S 8 .17 20 4X 49 32 .14 ,50
KILONEWTON/M JOB 6,09 .30 .37 .30 . 84

TENSILE STRENGTH, PENDULUM TYPE J04 3, 75 .21 .21 20 33 35 1 2 .17 .59
T£C=? KILONBWTON/M JC 8 6,22 .40 .43 .34 X,i2

T.E.A,

,

PACKAGING PAPERS JS5 12S.6 11.3 12. 5 20 X5 X6 12 10.

C

52.1
T25=X JOULES/SQ M K3l 76,

X

8.0 10.1 8.1 ^2.7

T. E.A. . PRINTING PAPERS J04 37,7 2.6 4.1 20 X4 15 12 3.2 7.4
T£6=S JOULES/SQ M J08 75, 8 6.6 7.4 6.0 18,6

ELeNGATIGN T0 BREAK, PACKAGING PAPER JJ5 2,iX 8 .080 .145 20 14 18 12 .116 .232
Tae=2 PERCENT K31 1.457 .076 .110 .088 .216

ELONGATION TO BREAK, PRINTING PAPER J04 X.540 .201 . 119 20 ! 7 20 12 .095 .560
T2 9=‘?. PERCENT J08 1.842 .182 .150 .120 . 51C

FOLDING ENDURANCE < MIT

)

J29 24,3 7. 0 9. 3 15 44 50 10 8.2 19.9
T3C = £ DOUBLE FOLDS J3i 72,9 15. 1 17.9 15.7 42,7

FOLDING ENDURANCE (MIT) J29 1.342 .112 .155 1 5 45 50 3 0 .136 .319
T3C = 2 L6G< ? 0 ) FOLD J3X 1. 839 .097 .117 . 1C3 .274

STIFFNESS, GURLEY H69 4 52, 28. 21. 10 30 32 10 18. 77,
T3 5=i GUPLEY UNITS J25 242. 17. 13. 12. 46,

STIFFNESS, TABSR JIO 16,52 1.02 .76 10 25 29 c .94 2. 90
T36=^ TABER UNITS J69 5.96 1.02 .35 .43 2. 65

SURFACE PICK STRENGTH, IGF H79 86, 7 53 .

5

5.0 4 IS 16 4 6.9 142,5
T49^i KP CM/SEC B60 75,5 49.0 4.9 6. 7 135,7

SURFACE PICK STRENGTH. WAX H79 9.69 .75 .48 5 17 18 5 .59 2.07
T50=I WAX NUMBER J51 8.95 .96 .45 .56 2,66

CONCORA ( CMT ) B72 225, 16. 13. 10 X6 17 10 11 . 44,
T9: = i NEWTONS S63 299, 32. 18. 15. 66.

RING CRUSH E72 2C5. 26. 13. 10 27 29 10 11. 71.
T9e=A NEWTONS E83 1 54, 17. 10. 9. 47,

3
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This diagram is composed of two full

size overlaid tracings. One tracing
was made from the Thwing-Elmendorf
tear tester with NO CUTOUT (old style)

I

The other tracing was made from the
Thwing-Elmendorf tear tester with
DEEP CUTOUT. The cross hatched area
represents the metal removed from the
swinging sector when the deep cutout
(new) style was created.

DEEP CUTOUT instrument
is 5/8 inch across

NO CUTOUT instrument
is 1 l/l| inch across

Note shape of pendulum
sector with respect to
an imaginary line drawn
across the top of the
specimen clamp

DEEP CUTOUT

NO CUTOUT

\
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