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Development of Dry Forming Mold for the Feasibility
Study of Dry Forming of Paper
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ABSTRACT

To examine the feasibility of dry forming technology for papermaking, a dry forming mold (DFM) was
developed and evaluated. Main forming section of DFM was a cylindrical tube, and at the top of the mold
a stirring equipment was placed to disperse dry fibers. These fibers were screened using a hole type screen
plate placed just under the stirring equipment and dropped freely on the forming wire located 0.9 m below
of the screen plate to form a dry fiber pad. The vertical and horizontal velocity of air flow in the forming
cylinder were evaluated and analyzed to find the most effective method of air flow control in the cylinder.
Humidification and pressing conditions to obtain a decent dry formed papers were examined. Results
showed dry formed papers can be prepared with this dry forming mold. And this mold can be used to ex-
amine the effect of the papermaking process factors including pressing pressure, drying temperature, hu-
midification on sheet quality of dry formed papers.
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Fig. 1. Schematic drawing of DFM.
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Fig. 2. Papermaking process with DFM.
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Fig. 4. Partly closed screen plate.
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Fig. 5. Plugging and deposit of fiber flocs in
the screen plate.
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Fig. 6. Phenomena when compressed air is
applied.
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Fig. 7. Permpendicular air velocities and their
variation in the forming zone when
the flow rates of the blower and the
compressed air were 4000 cm’/sec and

1650 cm’/0.5 sec, respectively.
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Fig. 8. Horizontal air velocities and their
variation in the forming zone when
the flow rates of the blower and the
compressed air were 4000 cm’/sec
and 1650 cm’/0.5 sec, respectively.
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Fig. 9. Fiber landing on the forming board by
switing flow.
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Fig. 10. Perpendicular air velocities and their
variation in the forming zone when
the flow rates of the blower and the
compressed air were 2400 em’/sec
and 1650 cm’/0.5 sec, respectively.
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Fig. 12. Air velocities to perpendicular and

horizontal directions in the forming
zone (Flow mrate by the suction
blower was 1250 cm®/scc).
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Fig. 13. Gradation of moisture contentsof fiber
pads as a function of humidifying time
and basis weight of fiber pads.

o) Mizh= Adj A o8 aua) 2] 9ttt

Fig. 14+= 715 ¢l forming board®] 3/9% A7)
T T FHY ARojth i 2 BE 99
FAY A A QYA A= Hak2 80 gsm ©] %]
t}. Figs. 159} 162 7H5 S QS 2 o] g2
Z+7Y 39%%} 13%Sith g0l 7k wat A ol
o B2 52 didol e o = oA &

£ 3% w2 e 24 E A1 A
3.6. UEE MRIi=ol 2

Figs. 17-18-& &gl A g B4 Hojy
Atk 39%9] 32 74 A-g ol = 56 kgflem® 2

B2 A 4RI E 9 B2 Fig 179 veht 9
oh. 13%9) §48S PN ARAEY B F mge

Fig. 14. Microscopic pictures of fiber pad on the forming board before humidification.
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Fig. 16. Microscopic pictures of the humidified fiber pad with 73% moisture content.
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Fig. 17. Microscopic pictures of the pressed fiber pad which had 39% moisture content. It was pressed
at a pressure of 56 kgf/cm2 for 3 min.
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Fig. 18. Microscopic pictures of the pressed fiber pad that had 73% moisture content. It was pressed

at a pressure of 56 kgf/cm2 for 3 min.
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