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Questions:

l) Explain the mechanisms by vector diagrams, how does the jet and wire velocity
difference affect fibre orientation. (5 p.)

Tarkastele vektorikaavioiden avulla miten huulisuihkun ia viiran vcilinen nopeusero
v ai kut t aa kuituo r i e nt a at i o o n. (s p.)

2) How do the drying shrinkage and wet strain affect the elastic modulus of paper? Explain

the reasons for this behaviour. Compare the effect of drying shrinkage on elastic modulus

between chemical and mechanical nulos.

Miten kuivatusjcinnitys ja mrirkdvenytys vaikuttavat paperin kimmokertoimeen ? Selosta
my o s syy t t d h d n kriy t t dy ty m i s e e n. V e r t a i I e kuiv a tu sj dnn i ty ks e n v ai kutus t a
kimm o ker t o i m e e n ke m i all i s e n i a m e ka ani s e n m a s s an v ril i I I ci.

(5 p.)

3) What is the essential principal difference between the Kubelka-Munk and Scallan-Borch

optical theories of paper. What parameters are used in these theories for calculating the
(macroscopic) optical properties of paper. (5 p.)

Mikri on olennainen periaatteellinen ero Kubelkn-Munkin ja Scallan-Borchin paperin

optisia ominaisuuksia kuvaavien teorioiden vcililki? Mitd parametreja nciissri teorioissa

kciytetaan paperin (malwoskooppisten) optisten ominaisuuksien laskentaan. (s p.)

4) What is meant by paper's hygroexpansion? How it is defined and measured? Compare

hygroexpansion in paper's machine (MD) and cross direction (CD). (5 p.)

Milci tarkoitetaan paperin hygroekspansiolla? Miten se mciciritellaan ja mitataan?

Vertaile hygroexpansiota paperin kone- ja poikkisuunnassa. (5 p.)
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5) Water is applied on an uncoated paper surface by a wet roller. Explain the various

moisture transport mechanisms that take place within paper after the application. (5 p.)

Vettc) applikoidaan pdrillystdmdttomcin paperin pinnalle mcircillci telalla. Selosta

kosteuden (veden) kuljetusmekanismit, jotka tapahtuvat paperissa applikoinnin jcilkeen. (5

p')

6) Low-consistency refining of chemical pulp causes several fibre level effects which then

affect paper quality. What are the most important fibre level refining effects and why?
(sp)

Kemiallisen massan matalasakeusjauhatus aiheuttaa useita kuitutason muutoksia, jotka

uaikuttaaat paperin laatuun. Mitri oaat trirkeimmrit kuitutason jauhatusaaikutukset ja miksi?
(s p.)

Evaluation criteria:

0...5 points are given for each answer depending on the level. The grade is determined based on the sum
of the points as follows:

Points Grade
26.5.. .30.0 5(k)
22.5... <26.5 a(eh)
1.8.5... <22.5 3(h)
15.0. . .  <18.5 2(et)
12.0.. .  <15.0 1(g
0.. .<12.0 fai l


