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U. 8. Department of Agriculture

INTRODUCTION

This report is an analytical summary of the returns
from a questionnaire on the use requirements of papers and
paperboards issued by the Technical Association of the Pulp
and Paper Industry and the Forest Products Laboratory and sent
to the manufacturers of these products. It is a reflection of
the necessary properties as required by the users of paper and
paperboard tempered with the point of view and experience of
the manufecturers. 1In view of the present fragmentary
knowledge of the significance of the various sheet properties
relative to use, it is perhaps the most accurate source of
these fundamental data available. Nothing better can be had

except by direct use analysis.

1l Presented at the fall meeting of the Technical Association
of the Pulp and Paper Industry, Appleton, Wis.,
Sept. 26-28, 1933.

2 Chairman, Use Requirements Committee, Technical Association
of the Pulp and Paper Industry.

3 Maintained at Madison, Wisconsin, in cooperation with the
University of Wisconsin.
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The objectives of the Committee on Use Reguirements
of the Technical Association of the fulp and Paper Industry
are: (1) To delineate the general sheet properties of papers,
(2) to determine these properties in order of importance for
each kind of paper and paperboard, (3) to select (or to
request development of by the proper committee, where not now
available) a standard test method for each property, and
(4) to set maximum and minimum values for each property for
each specified paper, after having established approximate
commercial values.

In compliance with the second objective of the
research program of this committee, the writer as chairman
of the committece, issued and received the returns of a
questionnaire on the use analysis for fifty-four sheet
properties as applied to about one-hundred grades of papers
made in the United States and Canada. This-report
recommends action as to the proper order in which methods
should be developed or perfected for use in writing

specifications.
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METHCD OF ATTACK

The following steps were taken in this study:

(1) A gquestionnaire, with instructions covering the
fifty-four selected propertiecs was circulatcd and the respon-
dents were asked to rate these properties in order ef
importance for each of their products; (2) returns were
classified as to classes and grades according to the
outline given in "Classification and Definitions of Paper"
1988, p. 7, published by the Lockwood Trade Journal Company
Inc., New York; (3) arbitrary values for unrated prOpertiesi
(respondents were asked to rate only those properties
considered important in their product) were assigned, and
the statistical means and ratings were selected for each
grade; (4) all classes of papers were summarized for a grand
rating for each property, pointing out the order of importance
for the fifty-four fundamental and empirical sheet properties

considered.

4 The rating value for all properties not reported by a
respondent for any grade but reported by other respondente
was arbitrarily set at the next higher numerical value
above the highest reported by that respondent. This is
not a precise method for getting the average above the.
lowest high rating for the class and it affects
principally the properties of less importance. Exact
values could only be obtained where all respondents
rated all properties on all grades.
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RESULTS

Returns were received from about 25 percent of the
mills solicited, which is considered a good return and should
be an excellent sample of the universe to be studied in the
simple statistical manner set forth here. These results are
confined to the relative ratings for each class and grade of
paper covered in the survey.

The classes of papers analyzed, the number of
properties rated out of the total, and the corresponding

table numbers showing detailed rating follow:

Class of Properties rated Table
paper o No. No.
Absorbent 33 1
Boards 43 3
Building 25 3
Cardboard _Y 4
Cover 17 5
News 31 8
Printing 38 i
Tissue 26 8
Wrapping 33 9
Bag 23 10
Writing 34 11
Specialties 34 12
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Table 3.--Building paper o158t
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Table 4.--Cardboard clase
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lawie 5,--Cover paper class
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Table 6.--News class
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Grade ratings § Properties H ClaBBT
% Vel : : b 5 é te g =
| T P . . = . H i
¥ . 20 . d@ . 8 o L o . :Hid:g
s BEERE S SN Wl G 0g L R - DE TS
BE LEAd BRl cman R e R N SRS
ne . ST &7 | 8F [ 6% | EP | mE BN B R oy
PhiCknERE |, i iwm s s als it : 79 @ 9.9 14
Aoparent deneity ........ O] Rt T o e s
BEE 2 falh b il o B SO B
Footage : Lol L S
Sheetage W it 9.6 : 12
Ream Weight . ...cv.agse-nl 6.0 % 5
Formation ... .coveavas N808 it L6 : 2
1215 - SN Sl PN AR st .
BEnieh . e et B s i
(3 T e e P T (A 7
TWo-Bidedness ...uvvercnetonnsvniBasinaaioranns
o] <ro R § L R 2 O e 10680 35
Oleanliness , § 10 Bt 2
Tensile strength ,.......: 39 ¢ Lo 3
Tearing strength ,.......: &2 : 10.2 : 12
Bureting strength ,......: B7 : T.1:
Felding etrength ........ il s P
Bending strength ........! i
Elongstion at rupture
Wet strength ....onvivmunt
{ ) Btrength ....%...
Elastic properties ,.....%....
Moisture content ........: 9.
Water abBOTDENCY ...cveeal S
011 abeoTbenoy ..u.i.n . H I
Writing ink absorbency :
Printing ink sbsorbency..: &7 : 10.9 : 26
Blood 0T Dt SDEOTBONTY . « b ivesibaien s ot e e o
) abeorbency.. :
Water penetration .......!

Turpentine penetration ..
¥Writing ink oenetration..:..
Printing ink penetration.:
Weter vapor penetration..
) vapor penetration.:.
Ink wetebility ........
PoTORILE L i bl Y
Alr resletance .......,..!
Expansion (temperature)..:..... H
Expansion (moisture) s
o g SAE g e e
Lignin content .........
Alpha cellulose ........::
Aehicontent .., .. cveansstoiie

PETmanence ...,...........: 83 1 10,4 : 20

Electrical reslietance ...:......f v vnvatunnnas
Reat inenlatlon .....ceeeeboras S
(o1 1 E NS R e S e ai .
ARt -RATHION o et B it S
Erasure resislance ... ..etiaveedticanaett vasil
Hardnese .......... e Rl T B S

ZM226J6F



ALETTLWT

RREYED

&

2L

.
.

WD P~ 0
oy (33

SO W~

o O P,
=l 5y

o se owm e ae

e a4 mE me mE mw ws es WE wm S5 s 4= ew S we s

T peeeasesnnasssess gpoUDIBE

frrt OUEBTEAI BINERIY

fessssgpesisvsievest pgTnIge-gany
fassrwsassaaenanana -+ zop0

911

H

H

.
t

®r % ms s as S= wm Ee me we mr HE Eb AE S5 4% e wrowe

Teerees mupleIHsUl jEel
' SOUEINTESI TEBOTS3091d
Fooad: «.nsu._u-.___ sousuTEiagd
YU pessdp

Tt opatTid
crrece paEig
Sietesacssies auainon gay
es0TnTIs0 BUALY
* juejuos wjudyl
*rtt (sanisiom) uojsuUBAXY
_nunﬁpdu edmey ) ucjsuedyyg
. goURLE1EAT ITY
sercar farsolod
Tresesecee fapIQBIaM U
ruorqeijeusd todea ( )
*ruotyeijsucd zodga Iajmy
‘uoT3easeuasd jur Bujiuiid
‘uojjeijeuad yUy JuTRTIy
-+ woyjeajsusd sujjuedany
*or goyjeijeuad Iejmy
f++e+ fousqiosq® (eEEaIp)
*+*fousqiosqy 3ej JI0 pOOIg
++ fiousqIosqe yul Bujruizd
** Lousgaosqe yui Fuyiriy
SN e ‘e fousqIosq® 1I0
semsesss fOousqICEQE I83EY
*rr quallod eIn3eloN
* gsfqisdoxd oTA8ELE
y3dusaie ( )
BT .ﬂﬂw..—ﬂka.n 394
* sangdna 3% uopyEsuClE
‘*=* g3Busxjys Jujpusg
*+r yyBusxye Sutpiod
sreeres yalualje Suijeing
serrrere uaBuslge Burrse]
*r* gidualza SITsUAL

R

en e ES e ®E EE EE EE TN i ms 6 BE AT 48 88 B8 an ge @8 60 NE ES G4 ST GF S8 84 Ks @8 A 44 er e 2 e

g1

i1

s wm we we mn e s as se as

B L e T T}

= me ee owe wmoas e

B

s 3o e AR A R 232UpPSpTE-0M] ok b e e
g1 ¢ YT OALE 47 Fertrtit gsotg e
£ SRR T Trerttt mepuld TR i SR e
4 m_.m : Mm i Lottt 2070) PN A g gt e
g g i gg frretreeretiercs uopywmIof : m.n S 2E
G M.h togl Ererrecctrcct audtom WESH H S0 AT T
1] 2T ¢ £3T itcrrirrUUioroocC a¥wiaeug PRI e e
1§ :G%er ¢+ GBT i°° = Tttt 9Be3004 e b :
.:ﬂ uwu.ﬁﬂh WHH il R R R ] a.ﬂ.ﬂ—m - mﬂ s R gL al A H T
91 s 021 ¢ 021 precier s fyysusp guaiwddy Ry L m L fi s At
Al e SRR e R S D At e
MG b Rk P oqw P 4w P oam ! g ! owm ! oom !
B 3 % P EE Y GR 3R g RE
R RERPRE (52 BR" 881 BE
H t E t gn 1. . Ry A 3 ® 1
¢ : : : Ba s : e : ;
SEE10 : sofgredord : B9UT38 epedD

BSB10 da0wd Sutddeij--'6 8TqEL




Table 10.-<Bag paper class
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Table 13.--Grand ratinge of sheet properties for all papers
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For the present purpnces, no weighting of averages
for grades or classes has been attempted. At some future time
it might be advisable to weight the various averages for a
grade or class by any or all of several methods, such as
tonnage, number of mills, number of significant properties
controlled or number of respondents depending upon the
particular purpose of the analysis. It is questionable, however,
whether the conclusions for weigh'2{ averages would be greatly
altered from those obtained from the present stetistiecal analysie
of the sample at hand. An entirely comprehensive analysis,
of course, would be possible only with complete returns on all
properties for all grades and classes by all menufacturers.

Even with such treatment of the problem the seme general order
of significent properties would no doubt be obtained, and,
consequently, would not greatly change the sequence of
developing the desired test methods —- the basic purpose of
the survey.

The rating for proverties of specialties (table 13)
wag arbitrarily assigned in order to complete the grand ratings
of properties. The rating therefore has no particular
significance because the various grades included are unrelated
in their use requirements.

An average of 2- properties out of a total of 54

were rated when all papers are oonsidered.
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The average clagss figure#& are put adjacent to the

class ratings because occagienally two or more steps in

ratings may differ but slightly in average values and again

they may differ very significantly.

Detailed irnferences and differences of the various

grades and classes will not be attempted in this paper but

will be left for the reader's individual study. By way of

illustration, the relative rating for the various sheet

properties of standard newsprint are as follows:
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10.

Finish

Formation

Color

Cleanliness
Bursting strength

. Ream weight

Tensile strength

. Opacity
. Printing ink penetration

Thickness

In table 13 the grand ratings are given for all

properties as applied to all classes and grades. The first

twenty significant properties follow in order of their

importance:

. Finish

Color

. Bursting strength
. Ream weight

. Formation

. Cleanliness

. Tearing strength
. Folding strength
. Tensile strength
. Bulk
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11.
12.
13.
. Opacity
15
i I8
17 .
18.
19.
20.

Thickness
Moisture content
Apparent density

Porosity

Sizing

Water penetration
Printing ink penetration
Hardness

Gloss




CONCLUSIONS

An analysig of a survey on the use requirements
of papers as expressed in sheet properties indicated:

1. The specific properties considered
of importance in setting proximate specificatiouse
for each class and grade of paper.

2. The order of importance or rating for
each of the selected properties for each grade and
class.

3. The grand order of importance or rating
for each property as related to papers and

paperboards (all classes as & group).
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RECOMMENDATIONS

These data indicate which standard test methods
should be perfected first in order to expedite the
establishment of proximate specifications of pavers and
paperboards according to the third general objective of
the progrem of the Technicasl Association of the Pulp and
Paper Industry.

Specifically, it is here recommended that standard
test methods be perfected for the sheet properties in the
order shown in the grand ratings for all classes. Test
methods for ten of the first twenty properties listed are or
could easily be put into tentative standard form. It is
after the first twenty properties, in general, that unusual
properties to meet special requirements of use enter into
a sheet of paper. Therefore, in all probability it will
never be necessary to specify more than twenty properties for
proximate specifications unless a completely specified sheet

is desired for a very special purpose.
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