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ABSTRACT

A printing defect known as fluting(or waviness) of the web printed by heatset web offset printing process
is one of the chronically serious problems deteriorating print quality. In this paper, fluting occurrence on
uncoated papers was explored in terms of many printing conditions including drying temperature,
fountain solution amount, ink supply, and press configurations. For this purpose, fluting on prints from
real press runs was appraised in a quantitative manner. As results, ink supply was a distinctive factor for
fluting such that the lower ink amount, the milder fluting. However increase in fountain solution seemed
to make fluting severer while the effect of drying temperature was inconsistent for each paper. This result
might indicate variable drying requirements for each paper. Thereby it was suggested that the optimum
drying conditions related to the printabilities of each paper need to be established to minimize fluting
potential. A press with short dryer and drastic cooling unit produced higher fluting. Suggestions for future
work were given along with interpretation for the results.
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Fig. 1. Photographs of typical waviness and fluting in books (left) and individual page (right).
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Fig. 2. Diagram of typical heatset web offset printing process.

Table 1. Experimental conditions for real press run

Press X X Y
Parameters (1992) 1997) (2001)
Temp. / Humidity 19.2C / 23.2%RH
Fountain pH pH 5.79 (17.5C) pH 5.97 (17.37C) pH 5.39 (10.6C)
Conductivity 2,470 ps/cm 888 ps/cm 1,509 pus/cm
Ink Heatset web offset ink for uncoated (Kwangmyung)
Alcohol % IPA 3% | IPA 8% | IPA 5%
Fountain solution News Fount Plus 1388 DSC
Web width 880 mm 800 mm 880 mm
Dryer length S5m 9 m 8 m
Position Dryer | Paper Out Dryer | Paper Out Dryer | Paper Out
Drying Actual 203 ) 120 230 130 100 183 141 123
Temp, T Setting 230 260 140 80 210 80%
Speed Ave. 760 rpm (5.5~7.0 m/sec)
*Blanket cleaner runs every 30,000~35,000 revolutions
Remarks % . o S
No remoisturizing and silicone application
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Table 2. Temperature configurations in chilling units of the presses

Temperature, C

press X Y Chill rolls configurations
Spot (1992) (1997) (2001)

A 110 100 78

B - 95 24

C 34 70 -

D - 78 -

E 10 44 34

F 17 50 27

G 10 - -

H - 30 24

I 4 32 -

J 6 31 -

K 6 27 20 L

L 10 27 17

QUF-E-2 %17k 5 Alof ol A WAy
502, 3, 7o) o A S 5
st olE ¢3 33y FAF =4 7|(Dimensional
Stability Tester, Fibro, Sweden) S $-&5}o] 4=~X]5}%
32 HlolEE ¥ ¥ FFT= WHekslo] 5= mpio]
%1 Z(fluting amplitude)S ¥ 3L, ¢14E9] HH
2 A4 A tfu] FHEY F=5 Ao vle= A%
E(Relative Surface Length, %)< T3}t

Table 3. Experimental printing sequence and conditions

Actions
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Remark

Normal condition
Reduce drying Temp.

(Normal condition)
Increase water feed

(Normal condition)
Reduce ink feed

(Normal condition)

®© ® e 806f

Increase drying Temp.
Book Binding

Makeready for reference condition
lower Temp. (200 = 1507)
Back to 200T

20~30% up

Back to normal ink amount
20~30% down

Back to normal water feed

high Temp. (200C = 2507C)

to binding process
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Fig. 3. Distortions of the papers printed at various printing conditions (low temperature, reference condition,
high water feed, low ink supply, high temperature, from top to bottom, respectively).
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X (Year 1992)

X (Year 1997)

Fig. 5. Comparison for the distortions of the paper
C printed by different presses.
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