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MAC MILLAN BLOEDEL
Your machine is identified
in this report by the
following code.

Pine Hill Machine #1 Y3

NOTICE & DISCLAIMER

Note: The Institute of Paper Science and Technology (IPST) has provided a high standard of professional service and has
exerted its best efforts within the time and funds available for this project. The information and conclusions are advisory
and are intended only for the internal use by any company who may receive this report. Each company must decide for
itself the best approach to solving any problems it may have and how, or whether, this reported information should be
considered in its approach.

IPST does not recommend particular products, procedures, materials, or services. These are included only in the interest
of completeness within a laboratory context and budgetary coinstraint. Actual products, procedures, materials, and
services used may differ and are peculiar to the operations of each company.

In no event shall IPST or its employees and agents have any obligation or liability for damages, including, but not timited
to, consequential damages, arising out of or in connection with any company's use of, or inability to use, the reported
information. IPST provides no warranty or guaranty of results.
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THE INSTITUTE OF PAPER SCIENCE AND TECHNOLOGY

Atlanta, Georgia

CONTINUOUS BASE-LINE STUDY (MODIFIED)
(MILL LINERBOARD DATA FOR JAN-FEB, MAR-APR, MAY-JUN, 1989)

SUMMARY

PART 1: SUMMARY OF MOISTURE CONTENT DATA
(JAN-JUN, 1989)

Roisture Content,2X

Linerboard Grade ¥t. JAN=FES RAR=APR NAY=-JUN
20 Lo Rax. 7.0 P 6.6
fin. 4.3 3.7 3.4
Ave. 5.5¢16) S.4C16) 5.4€18)
33 Lo Rax. 7.2 T 6.8
nin. 6.2 4.2 4.0 .
Ave. 5.6(29) $.6025) 5.7¢24)
38 Lb Rax, 6.6 6.7 6.7
nin. “.9 5.0 4,9
Ave. $.2021) 5.6(1$) .21
42 Lo mx. 7.1 2.0 6.9
rin. bob b § 4,9
Ave. 5.9(63) 5.9(e0) 5.9¢42)
ey Lo Raxa 7.5 .o 7%
Min. 5.2 S.2 5.3
sve. £.2030) e.4(27) 6.3(26)
90 Lb : nax. 8.3 6.3 8.5
min. 5.6 5.9 $.8
Ave. 6.5¢13) 6.7¢13) 6.7€(11)

Max and Min. values are current machine averages.
Av. value is current F.K.B.G. average, number of machines is indicated
in parentheses.




Project 2694-1

PART II:

Linerboard Grade Wt.

26 Ld

33 Lb

38 Lo

42 Lb

% Lbd

90 Lb

Report One Hundred Five

SUMMARY OF ADJUSTED BASIS WEIGHT DATA

(JAN-JUN, 1989)

Acjustec Basis Weight, Lb/% sq ft

JAN-FEB MAR-APR MAY=JUN
Max. 28.1 27.6 28.1
nin. 25.3 ©25.3 25.6
Ave. 20.4€16) 26.3¢17) 26.447)
Rax. 35.1 " 3acs 34.5
Min. 32.7 32.5 32.4
Ave. 33.4(29) 33.4€27) 32.3(26)
Max. 41.4 TTh0.3 40.8 -
nin. 35.8 37.5 17.7
Ave. 38,4021 25.4020) 38.5¢12)
Max. W3e  43.6 ase
Mine “la6 L1.3 41.5
ave. L2.3043) 42.4€21) 42.3¢a1)
Rax-  70.9 70.9 25,5
Min. 58.4 65.3 $3.1
ave. 35.6C20) 69.4(25) 69.4¢27)
Max. 91.9 T e2u0 52.1
Nine 90.1 89.6 85.9
Ave. 90.6¢13) 90.7¢13) 90.6€11)

Max. and Min. values are current machine averages.
Av. value is current F.K.B.G. average, number of machines

in parentheses.

is indicated
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PART III:

Linerdoard Grade Wt.

20 Lb
33 Lo
38 Lb
42 Lo
£9 Lb

90 Ld

SUMMARY OF CALIPER DATA

(JAN-JUN, 1989)

Caliper, ait

Report One Hundred Five

JAN-FED MAR-APR MAY=JUN
Nax. 8.3 8.7 3.5
nin. 6.§ _ T 6e9 6.9
Ave. 7.6€16) 7.6¢17) 7.6¢17)
max.  10.5 10.9 19.7
Min. 8.6 8.7 Bad
Ave. 9.6(29) 9.5¢27) 9.6€26)
Rax. 1.7 1.6 11.6
Nin. 9.8 9.0 5.8
Ave. 10.7¢20) 10.5(€20) 10.7¢13)
wax. | 12,8 T12.9 12.8
Pin. 12.5 10.5 10.7
Ave. 11.8¢63) 11.5Ce1) 11.7¢43)
waxe 0.5 zo.s  z0.3
Ain. 17.0 16.9 17.0
Ave. 19.1¢30) 15.00z8) 12.9¢27)
nax. 2646 e ze7
Nin. 22.1 22.8 22.7
Ave. 26.9013) 24.9¢13) 24.8(11)

Max. and Min. values are current machine averages.
Av. value is current F.K.B.G. average, number of machines is indicated

in parentheses.
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PART 1IV:

Linerboard Grede ¥t,

26 Lb

33 Ld

35 Lb

&2 Lb

69 Lo

90 Lb

Report One Hundred Five

SUMMARY OF BURSTING STRENGTH DATA
(JAN~JUN, 1989)

Bursting Strength, psij

JAN=FEB HAR=APR MAY=JUN
Max. 8y 36 89
fin. 6f‘ 66 67
Ave. 74¢18) 75¢17) 7017y
fax. 106 104 104
nin. 77 81 76
Ave. 87¢29) 88(27) 88€2¢6)
Rax. - 118 125 110
Ain. 92 86 89
Ave. 100¢21) 1C0¢20) $8¢18)»
Fixe 120 124 125 -
Min. 101 99 101
Ave. 1366 2) 107¢e1) 107¢1)
“ax. - 1;; ---.212 184
Ain. 131 131 12¢
Ave. 147¢30) 169¢28) 17027)
Nax. 199 194 204
nin. 156 152 146
Ave. 128¢13 177¢13) 177¢11)

Max. and Min. values are current machine averages.
Av. value is current F.K.B.G. average, number of machines is

indicated in parentheses.
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PART V: SUMMARY OF CD RING CRUSH DATA
(JAN-JUN, 1989)

€0 Ring Crush, b

Linerboard Grade wt. JAN-FEB WAR=APR AAY-JUN
26 Lb max. 54.0 “$2.5 49.0
min.  31.9 30.0 26.5
Ave. 41.3C10) °  41.1C10) 39.5¢10)
331b Mox. 78.0 76.0  73.0
nin. 46.0 46.0 45.0
Ave. 57.2¢18) 57.8€16) 57.6(15)
38 Lb Max. es.4 .7 31.0-
nin. 56.0 S6.4 55.6
Ave. 70.2¢15) 65.2€15) 66.5(14)
42 Lb Max. 93.8  102.5 99,3
rin. 66.0 65.0 61.0
Ave. 79.6¢25) 80.4C21) 79.1021)
69 Lo nax. 155.0 167.0 1w
Ain. 101.0 110.9 111.0
Ave. 128.4017)  129.4016)  123.1016)
90 Lb Max. 196.1 T19n.2 198.9
nin. 138.0 141.0 148.0
Ave. 167.5¢ D 166.7C 70 1T11.9¢ 7

Max. and Min. values are current machine averages.
Av. value is current F.K.B.G. average, number of machines is
indicated in parentheses.
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PART VI: SUMMARY OF CD STFI DATA
(JAN-JUN, 1989)

€O STFI, Lb/in

Linerbosrd Grade Vt. © JAN-FEB MAR-APR NAY-JUN
26 Lo Nox. 14.9 15.5 15.3
nin. 9.8 10,5 w2
Ave. 13.9C 6 13.008) 12.8¢ 8) ’
33 Lo Nax. 18.3 1.5 18.0
nin. 12,2, 1.6 12.5 )
Aves . 15.7013)° 16.4C13)  15.8(13)
38 Lb Rax. 12140 210 'zo.;':‘—~
Min. 15.4 17.1 s,
Ave. 19.4C 9 18.9¢ &) 19.0¢ 7)
42 Lo Nax. 23.9 2as 240
Min. 16.6 16.9 17.9
Ave. 20.3¢22) 20.1¢22) 20.4€22)
69 1> Max. 35.9 34.0 34.4
Win. 26.2 25.5 28.6
Ave. 31.2015) 30.6¢15) 31.9¢12)
90 b Nax. 4.2 43.0 44,3
nin. 36.0 9.0 41.3

Ave. 41.1¢ 5)- 41.1C 5) 43.0¢ &)

Max. and Min. values are current averages.

Av. value is current F.K.B.G. average, number of machines isg
indicated in parentheses.
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TWO-YEAR TREND PLOT FOR CALIPER
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Coliper-mils

Coliper-mils
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TWO-YEAR TREND PLOT FOR CALIPER
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TWO-YEAR TREND PLOT FOR BURST
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Burst-psig
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TWO-YEAR TREND PLOT FOR BURST
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TWO -YEAR TREND PLOT FOR CD RING CRUSH
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TWO-YEAR TREND PLOT FOR CD RING CRUSH
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TWO -YEAR TREND PLOT FOR CD STFI
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TWO-YEAR TREND PLOT FOR CD STFI
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INTRODUCTION

The continuous base-line study (modified) is a compilation of bimonthly
averages of mill test data obtained routinely on six major grade weights of
linerboard manufactured in the member mills of F.K.B.G. Mill data are included
for moisture content, basis weight, caliper, bursting strength, C.D. ring crush
and C.D. STFI tests made on the production of individual machines which produced
at least 500 tons of one or more of the following six major grade weights during
a given period: 26, 33, 38, 42, 69, and 90 lb. Participating mills are asked
to report reel moisture content, basis weight, and moisture content
corresponding to the basis weight measurement. The latter two measurements are
used to compute the adjusted basis weight corresponding to a moisture content
of 7.8%. Only the reel moisture content and the adjusted basis weight are

included in the report.
PRESENTATION OF DATA

For the six major grade weights of linerboard referred to earlier, mill
test averages for moisture content, adjusted basis weight, caliper, bursting

strength, C.D. ring crush, and C.D. STFI are compiled in the following tables:

Table Number Description
I-II1 Mill Test Averages on 26-1b Linerboard
1v-vI Mill Test Averages on 33-1b Linerboard
VII-IX Mill Test Averages on 38-1b Linerboard
X-XI1 Mill Test Averages on 42-1b Linerboard
XIII-XV Mill Test Averages on 69-1b Linerboard

XVI-XVIII Mill Test Averages on 90-1lb Linerboard
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Project 2694-1 -31- Report One Hundred Five

TABLE VIII (coAT)
-AVERAGES OF mILL QUALITY DATA FOR NAR-APR, 1989 - 3£ (p KRAFT LINERBOARD

BURST . €D RING €O STFI
s16 CRUSH, 18 . UB/IN

CODE  CuR. Cum.  Iwp. CUR.  ctum.  Iwp. CUR. Ccum.  InD.
. av. v, - AV, v, *p AV. AV, *8
81 100 102  101.0 68.0 71.7  97.3

1 92 97 92.9 59.0 63.5  84.4 18.8 188  97.4
N1 98 98  99.0 64.0 19.0 98.4
T 107 98 108.1 .

w1 109 106 110.1 79.0  75.3  113.0

n 103 77.6

b2] 125 126.3 18.8 97.4
A2 95 100 .96.0 $8.0 60.5  &3.0 17.8  17.8  92.2
82 11¢ 63.2

€2 99, . 15.0

42 96 195, .
Q2 98 1064 99,0 20.5  21.1  106.2
w2 9?7 98.0 73.0 104.4

x2 106 95 107.1 81.0  80.1  115.9

v2 103 100 104.0 63.3  63.4  90.6

22 86 9  8e.9 7.1 21.0  8s.¢
83 101 S 18.4

£3 9% . 19.4

K3 100 9%  101.0 65.0 S6.9  93.p

L3 96 19.6

n3 98 99 99,0 77.0  73.9  110.2 21.0  20.9  108.8
v3 93 % 93,9 73.0  78.3  111.6

X3 110 18.8

Y3 105 106  106.1 66.0 68.0  94.4 17.9  18.4  g2.7
23 95 92 96.0 S8.0 63.2  83.0

Ad % 99  97.0 81.7  83.5  116.9

E4 116 . 19,1

He 102 96  103.0 S6. 4 “80.7

Ne 94 93 94.9 74.5  70.2  106.6
Fxpe 100 99  101.0 69.2 69.9 99.0 18.9 19.3  97.9

NOTE 8 IS GIVEN IN APPENDIX.




Project 2694-1 -32- Report One- Bundred Five

TABLE IX
AVERAGES OF MILL QUALITY BATA FOR NAY=JUN, 1989 = 32 LE KRAFY LINERBOARD

WOISTURE CONTENT ADJ. SASIS ¥T. *A CALIPER
PERCENT L8/n 3@ T [ 3 {3
CODE €uR,. CUA. Ind. €Uk, CUR, JNb. Cur. CUA. INd.
"l "l .. .‘I ... ‘. .‘. .‘. .W
81 S.5 S.4 9.8 38.3 38.9 ”.7 9.4  11.9  1056.5
31 3.9 38.1 10.5 .
«l S.3 5.3 1.4 38.5 38.4 100.3 40.2 0.8 5.3
kg S.6 ‘38.0 39%0 99.0 10.7 90.4 300.0
ut 3.7 6.0 2.3 35.3 33.6 102.3 90.¢ 10.9 9.1
vi 5.6 39.0 9.4
A2 6.0 6.0 103.4 38.1 38.0 $9.2 $0.8 10.9 100.9
2 S.4 39.5 11.2
£2? Te4. 38.4 1.5
i 6.0 6.0 103.4 38.2 38.1 10.5 10.2 94,19
&2 6.0 6.4 103.4 37.7  38.2 10.4 10.4 97.2
w2 Set 38.3 11.0
x2 5.7 3.9 9”7.3 39.3  38.8 0.8 10.6 100.%
v2 S.6 5.7 9.6 3.2 38.1 10.4 10.5 97.2
22 6.7 6.2 115.5 35.3 38.4 11.1 11.2 1C3.7
£3 6.2 37.0 10.0
€3 6.7 35.1 16.4
«3 5.3 3.2 1.4 39.9 39.0 101.? Tu.8 13.0 10C.9
L3 6.9 38.1 10.0
n3 5.7 $.7 95.3 3e.0  38.2 $9.0 10.7 10,7 19C.0
v3 5.9 $.9 101.7 3.3 33.3 9.7 $.0 10.0 .0
x3 5.7 38.2 %0.8
3 6.0 5.8 103.4 38.4 38.3 100.0 0.2 10.9 5.3
13 4.9 Seé 84.5 40.8 40.7 1068.2 11.6 1.2 108.4
Ad 6.3 6.2 108.6 38.6 33.6 100.0 M. 1.2 103.7
E4 5.3 38.2 . 9.8
13 5.3 S.3 1.4 3.5 33,3 100.3 10.2 10.4 9.3
né 6.5 6.2 112.1 38.1 38.1 9.2 10.¢  10.4 9.1
143 11 5.8 S.8 100.0 3.5 3.4  00.3 10.7 0.7 100.0C

ROTES A AND B ARE GIVEN I APPENDIX.
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TABLE IV} (CoxT)
AVERAGES OF RMILL QUALITY DATA FOR JAN-FES, 1529 = $0 L& KRAFT LINESR2CARD

"BURST €0 RING ce STF1

. rs16 CRUSH, L® LE/IN
14113 CuR. CUNn. Ind. cur, LUn. INdD. CUR. Cun, D,

AV, Av. L] AV. AVe 3 av. AV, L1
41 166 164 93.4 176.4 159.4 110.1
11 73 170 99.4 36.0 39.2 88,2
K2 178 174 102.3 42.C 42.2 102.9
T2 173 168 9.4
ve 169 m 7.1 174.0 177.5 108.6
w3 185 186  106.3 135.0 140.8 86.1
¥3 186 186  106.9 158.0 140.3 92.6 42.C 39.1 132.9
13 ‘154 153 8E.5 170.0 102.5 109.9
(2} 180 169 103.4 66,2  42.3 103.3
14 19%0 1178 109.2 149.0
Jb 186 188  106.9 41.1 41,9 100.7
L1} 199 179 11404 196.1 193.0 121.2
(T 174 to0s 130.0 156.0 Tes.? 97.4
({31 178 127« 152.2 167.5 160.2 1oées «1.1 4C.3 1C5.7

NCTé B 1S GlViN IN APPENDIX,
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TABLE XVIiI
AVERASES OF MILL SUALITY DATA FOR MAR“APR, 1529 = 92 LE KO&FT LINEALCARD

RIISTUKE CONTENTY ADJ. BASIS V1. °a CALIPZR
PERCENT Le/n S22 FY [ 2 {}

4-1-13 cur. tun. ‘IND. Cur, CUR. Ind. cut, cun. InZ.

AV. av. 3 &V, ave. L av. ave. L
41 6.9 6.7 103.0 90.4 90.5 9.9 24.8 25.2 97.6
21 6.8 6.9 101.5 8%.6 90.6 $9.0 25.C 26.0 99.6
"2 * Teo Teé 13.4 90.5 92.3 $C2.0 24.9 25.2 99,2
T2 7.6 7.1 1M3.4 1.0 §$3.3 160.2 2e.4 25.7 105.2
e2 6.2 S.6 92.5 90.4 ”°0.6 §9.9 27.4 20,1 W2
w3 -3 8.4 123.9 9.4 90.2 1C1.0 26.0 26.7 1C3. ¢
5 6.7 [ X% 102.0 $0.3  §0.2 $9.2 23.¢ g2.@ 94,0
13 6.7 7.2 100.0 90.2 Se5 $9.7 2¢.5  &5.2 125.¢
té 5.7 6.0 8.0 90.9 $3.2 1Cl.4 et éset §e.C
14 6.3 6.4 94.0 91.1 91.8 1cc.7 23.&E <ct.0 84,2
db S.¥% 6.7 g88.0 90.3 9.1 99.2 <3.¢ 24,0 9s5.2
(23 5.9 5.7 8s.C 93.6 ¥la0 1C0.1 288 25.¢ 93,8
Ve S.¥ 6.0 3,0 St $1.C 101.4% LT ST P 93.e
oo 6.7 6.7 129.5 Vue? V2.5 L E T dbhev 5.1 Vv. 2

A0T2S & ARD = AR BIVEN IN APPENDIX,
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TABLE XVII (CONT)

AVERAGES ‘OF MILL QUALITY DATA FOR MAR-APR, 1925 - 90 LE KRAFT LINERBOARD

BURST to RING ¢o STFI

_ 3 CRUSH, LB LE/IN

CODE CUR.  Cun. IND. CuR.  CUM. IND. CUR.  CUM. IND.
AVer  AV. *B AV. AV. *B AV, AV, -8

1 166 164 94.8 165.9 165.2 - 102.5
11 169 170 96.6 : 39.0 38.9 95.4
K2 192 173 109.7 43.0 42.2 105.1
T2 173 172 98.2
w2 172 m 98.3 153.0 176.3 94.6
w3 183 186 104.6 141.0 140.3 g7.1
Y3 180 186 102.8 147.0 149.2 90.8 39.4 39.3 96.3
23 152 154 86.8 193.0 1o3.4  119.3
c4 178 171 101.7 42.2 4z.3 103.2
14 188 180 107.4 149.0 -
34 188 190 107.4 : 42.0 40.6  102.7
ns 194 185  110.8 197.2 194.3 121.9
U T2 166 98.3 156.0 163.0 96eb
FKBG 176 175 101.7 164.7 151.8  101.32 41.1  40.9  109.5

NOTE 8 1S GIVEN IN APPENDIX.
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TASLE XVIII

AVERAGES OF MILL QUALITY DATA FOR MAY-JUN, 1955 = 9C LE KRAFT LINEREOARD

MOISTURE CONTENT ADJd. BASIS HTa. *A CALIPER
PERCENT LB/M SO FT rIL
CODE  CUR.  CUN. IND. CUR.  Cum. IND. CUR.  CUM. IND.
AV. AV. -2 AV, AV. *g AVe AV. .3
J1 6.9 6.8 103.0 $3.5 90.5 - 100.0 24.3  25.0 96. 8
21 6.8 90.4 25.8
K2 7.6 7.5 113.4 90.4  90.4 §9.9 26,5  25.2 97.¢
12 7.2 7.2 107.5 50.3  SC.4 59.8 25.2 25.9 100.4
w2 5.8 5.3  86.6 90.6  90.5  1C0.1 26.7  zc.b  105.4
3 8.5 B.b  126.9 90.4 0.4 §9.9 251  26.7  106.C
Y3 bekh 6.k 95.5 90.6  90.2  1C0.1 23.¢  23.6 9440
23 6.8 7.2 101.5 89.9  90.3 $9.3 25.2 25.4  100.¢4
cé 6.0 90.4 . 24.0
14 6.5 6.6  97.0 92.1  91.6 101.8.  25.0 25.4  99.¢
" 6.0 6.0  89.6 90.3  93.1 §9.8 23.&  28.0  94.8
[ 8.0 5.7 89,6 9C.2  90.6 99.7 2:.7  23.0 9.4
us 6.0 5.9  85.5 91.7  91.3  1C1.3 25.2 24.7  100.4
‘ FK35 6.7 6.7 10C.0 9J.0  90.5  1CC.1 4.5 25.1 93.%
NOTES A AND 2 ARE GIVEN IN APPINDIX.
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AVERAGES OF RMILL QUALITY DATA FOR RAY-JUN, 1925 = OC LE KRAFT LINEAEOLRD

CODE

‘u.'
‘v.

160
204
175
m
190
174
146
183
185
190
152
177

5 IS 8lVen

BURSTY

F$16

Cun.
ave.

165
172
175
m
m

18¢
184
154
172
135

191
188
157

17

IN APFENDIX,

INdD.
L

90.9
115.9
§9.4
7.2
105.0
96.9
83.0
104.0
105.1
111. 4
$5.4

130.6

({9
Av.

123.0

157.0
945.9

166.0
191.5

195. 7
159.C

1721.9

€ RING
CausH, LP

CuK.
Av.

1€5.0

170.5
149.3
159.7
108.3
152.0
150.9
1e2.2

163.2

InNt.
op

112.1

96.2

92.7
101.7
"°7.3

CUR.
av.

42.0

443

462
41.5

‘3. ;

€O $TF1

LalsiN
(411
AV.

3:.9
42.9

40.2

42.4

40.5

el

1m02.7

103.3

102.1
101.5
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Data submitted.by the participating mills relative to conditioning and
testing environments are summarized in Table XIX. The procedures used in
calculating adjusted basis weight, cumulative machine averages, machine factors,
machine indexes, and F.K.B.G. indexes are described in the Appendix.

It should be explained that the number of machines for which data are
compiled in each table for a specified period varies for these reasons: A
machine must have (a) produced at least 500 tons of Fhe pertinent grade weight
during the specified period, or (b) produced 500 tons of the pertinent grade

weight during any one or more of the 12 months prior to the specified period (so

that a cumulative average is available), to be included in a given table.
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APPENDIX

NOTES A AND B USED IN TABULATIONS OF MILL DATA

Notes A and B used in the tables of mill data are given below; these
notes define the procedure used in calculating adjusted basis weight, machine
index, and F.K.B.G. index. It should be stressed that each formula is
applicable only to a specific physical property of a specific grade weight of

linerboard.

Note A: Adjusted basis weight (ABW) = reported weight (RBW) adjusted to moisture
content of 7.8%:

(100 - reported moisture content, %)
(100 - 7.8)

ABW = RBW

Current machine average
Cumulative F.K.B.G. average

Note B: Machine index (%) = 100

where
CFKBGA'sP for previous 6 periods
Cumulative F.K.B.G. average = 2 excluding CFKBgA for current period
. _ Current F.K.B.G. average .
F.K.B.G. index (%) Cumulative F.K.B.G. average 100
where

CMA's@ for current period
for all machines
Number of machines

Current F.K.B.G. average = )

8CMA = current machine average for a specific physical property of a specific
linerboard grade weight obtained during a given period on a specific machine.
¢ DCFKBGA = current F.K.B.G. average for a specific physical property of a specific
linerboard grade weight obtained during a given period.
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