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SUMMARY: Inkjet printing technology has developed 
in recent years, and inkjet machines for print production 
are now on the market. Inkjet printing at high speed puts 
new demands on the paper. In this work, pilot papers with 
known content were produced in a pilot paper machine. 
Inkjet printing was carried out with waterbased inkjet ink 
and dimensional stability and print quality were 
evaluated. 
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Introduction 
High speed inkjet puts severe constraints on the 
combination of inkjet technology, paper and ink (Kettle 
et al. 2010). The colorant of the inkjet ink should stay 
close to the surface in order for the printing system to be 
able to reproduce saturated colors, whereas the carrier 
liquid of the inkjet ink should rapidly vanish from the 
surface to avoid color-to-color bleeding, wicking, and 
coalescence of droplets on the paper surface. The 
relatively large amount of carrier liquid deposited onto 
the paper surface in the inkjet printing process is 
furthermore causing fiber swelling, which occurs mainly 
in the cross direction of the fibers. The swelling of fibers 
during liquid uptake is affecting the dimensional stability 
of the paper and may cause cockling, a small scale out-
of-plane deformation of the paper. In addition to visually 
unsatisfying print results originating from the out-of-
plane deformation; cockling may furthermore cause 
misplacement of the inkjet ink droplets relative to each 
other when printing several colors as well as runnability 
problems in the inkjet press. 

Pilot papers were produced to study, firstly, the 
influence of the paper content on the dimensional 
stability of the papers in inkjet printing. The fiber 
composition, the beating, the sizing and the filler content 
was varied, and the hygroinstability, the cockling of the 
papers after printing and drying in air, and the print 
quality on the papers was evaluated. 

Materials and Methods  
Paper 
Nine pilot papers with different content were produced in 
a pilot paper machine (MoRe Research). The papers are 
listed in Table 1. The composition of paper 1 is similar to 
the composition of a regular copy paper. In the 
production of Papers 2-9, only one paper content 
parameter was varied for each trial point compared to 
Paper 1. All pilot papers contained short fibers 
(hardwood, HW) and long fibers (softwood, SW). The 
pilot papers all contained the same starch, filler and 
retention agent. Paper 2 was internally sized, Paper 3-5 
had various amounts of HW/SW/filler content and Paper 
6 contained eucalyptus fiber as HW fiber. Paper 7 and 8 
contained HW, SW exposed to varying degrees of 
beating. Paper 9 contained pulp that had not been dried 
before paper production. The pilot papers were produced 
at a paper production speed of approximately 1 m/s. 
Neither of the papers was surface sized, calendered, nor 
coated. 

Table 1. Pilot papers produced and used in the study.  
Paper Code Comment 

1 Ref Reference 
2 Sized Sized 
3 HW L Low HW content 
4 HW H High HW content 
5 Fill H High filler content 
6 Euca Different pulp 
7 Beat L Low beating SW, low beating HW 
8   Beat H Low beating HW, high beating SW 
9 Wet Wet pulp 

Print quality 
Inkjet printing was made using a Kodak Versamark DP 
5240 print head (240 dpi) and waterborne dye ink 
(FD1007 black ink, Kodak) at a paper feeding speed of 1 
m/s in a high speed inkjet experimental setup (Rehberger 
et al. 2009).). The inkjet printouts were analyzed in terms 
of line quality (raggedness, blurriness, perimeter and line 
width) by scanning of the print samples using an Epson 
GT 30000 flatbed scanner and by using software for print 
quality analysis according to ISO 13660. Optical density 
and print-through and mottling of the print samples were 
determined as well. 

Results and discussion 
The final print result was evaluated in the form of print 
quality parameters and measurement of dimensional 
stability. Shown in Fig 1 is the maximum cockle height 
for each of the nine pilot papers. Data shows that internal 
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