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Vigc xuét hign 89 quan ciia gidy va céc tong co thé gay bit loi cho qué trinh gia cong va do d6 cin phai
duoc do ludmg. DS quan cb thé xuét hign & gidy khi san xuét hogic c6 thé xut hign trong qua trinh st
dyng gidy. Tidu chufin nay mé t4 quy trinh duqc st dyng d& x4c dinh 6 quan clia mot tap gidy.



TIEUCHUANQUOC GIA TCVN 12312:2018

Gidy va cac tong - Xac dinh d6 quin khi treo mét mau thir theo
phwong thing dirng

Paper and board — Determination of curl using a single vertically suspended test piece

1 Pham vi 4p dung

Tigu chudn ndy dua ra quy trinh xéac dinh 46 quan clia gidy va cac téng sir dung mdt méu thir treo theo
phurong thiing dirng va dinh nghta cac thuat ng& duwoc sir dyung trong phép do d6 quan.

Tiéu chudn ndy c6 thé duqce siv dyng a8 do 49 quain bét ky khi:

- Dudng quén gdn nhu tao thanh mot cung trdn clia mdt vong trdn;

- Budng quan du 8n dinh & duy ti khong d8i trong thdi gian can thit & cAt cac mu thir va thye
hign cac phép do. Didu nay chii yéu bao gdm dudng quan cla gidy hodc cac tong nhir nhan dwoc

hoiic sau khi tiép xdc véi didu kign khi hau khong ddi, ching han nhir mot phong thir nghiém hogic clra
hang in &n.

CHUTHICH 1 Vigc lya chon khi hau didu hoa va théi gian didu hoa phy thugc vao muc dich il thir nghigm.

CHUTHICH 2 B6i véi gidy tring phil mdt it hogc gidy 1m nhén c6 phét keo, can thai gian it nhét 24 h, sau
Khi san xuét 68 gidy &n dinh treérc khi tién hanh bat ky phép thir 69 quan nao

2 Tailigu vién dan
Chc tai ligu vign dan sau rét cn thiét cho viée 4p dyng tiéu chudn nay. D8i voi cac tai ligu vign dan ghi

n&m cdng bé thi 4p dung phign ban dwgc néu. D6i voi cac tai ligu vign din khéng ghi ném cong bé thi
4p dyng phién ban m&i nhét, bao gm cé cac stza d8i, bd sung (néu c6).

TCVN 3649 (ISO 186), Gidy va céc tong - Ly mu d8 xéc dinh chét lrgng trung binh

TCVN 6725 (ISO 187), Gidy, c4c tdng va bot gidy — Mai trwedng chudn dé didu hoa va thir nghiém, qui
trinh kidm tra moi tnréng va dibu hoa mu
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3 Thuat ngir va dinh nghia

Tiéu chudn ndy st dung cac thuét ngie va dinh nghia sau:

34

% quén (curl)

D9 lach so véi mot mat phing

CHU THICH Phép do c6 3 yéu'th chinh:

- Bolon;

- G ciia tryc quan lien quan dén chidu doc clia gidy hodc cac tong;
- Mat dudng quain hwéng t6i

314

B3 1om (magnitude)

B9 Igch do dugc clia mét mau thir so voi mit mit phing
CHUTHICH 1 B I6m dugc thé hign bing sb nghich ddo dwomg cong clia mAu thir, tinh béng m-*

CHU THICH 2 Ban kinh dudng cong clia mAu thir quén |a khodng cach tlr cung trdn i tm clia véng trn ma
cung tron |2 mot phéin ciia vang trdn d6. Nghich do bén kinh (1/R) co gid tri [a *0" cho mot ti gidy phéng.

CHU THICH 3 D3 tinh quan clia giy va c4c tng phy thugc vao thai gian va 66 1én clia duong quan bét ky
N30 dugc hién thj co thd 14 tam thoi.

312

Goc clia tryc quén (angle of cur axis)

& (xem Phy luc A)

Goc gitra tryc quan va chidu doc ciia gidy hoic cac tong, nhin tiv phia lsm

CHUTHICH 1 B4 véi mdt dudmg quén cb tryc vudng goe véi chidu doc, @ = 90°; mot durng quan cb tryc song
song véi chidu doc, @ = 0°. Khi tryc clia dudng quan khang vudng géc hodc khdng song song véi chidu doc, a6
khi cdn duge goi 1 "quan chéo” (c6 khi duc goi 14 "quan khdng dbi xirng, "quan xoén" hodc "quan cubn”). Béi
v&i quain chéo, néu chidu doc dugc dinh vj theo huéng theo chidu kim ddng hd tir truc quan, thi duwee coi nhwr [
mét véng quay duong (+), nhieng néu theo huong ngurgre chidu kim ddng hd thi dugc col la mot véng quay am
(). Géc clia tryc quan o6 thé 12 duong hojic 4m gitra 0° aén 90°.

CHU THICH 2 Luuy ring chiu quay trong quan chéo dugc bao cao 14 theo chidu kim ddng hé (+) hodc ngugc
chidu kim adng hd (-) tir truc quan téi chidu doc, khdng phai tiy chidu doc toi tryc quan.

313

M3t I6m (concave side)

Mét ma gidy hosc cactong quan huéng to1

CHUTHICH Xem Phy lyc A.

6
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32
Quén nhén tao (induced curl)
Thay i clia 6 quén (3.1), g8y ra bdi mot sb tac dong toi mot hodc ¢ hai mét clia gidy hodc cac tong

CHU THICH Mot dwdng quin thurng dugrc 'tao ra’ trén mau thir 8 chi ra kha nang c6 thé xir Iy @81 voi gidy
ho#ic céc 18ng trong tinh huéng cudi ciing.

3.3
Quan kép (double curl)
Quan trwet (flipper curl)

M6t dang quan c6 xu huéng xen ké gitra hai mét khi thao tac nhe 18n to gidy

CHU THICH  Xu hiéng nay 13 mét hign tuong cé thé dugc mo tA I3 hai khéi quan dugc can bing chinh xac
trong cling m@t t& gidy hodc cac tng.

4 Nguyén tic

Mau thir gidy hodic cac tong durgc dua vio mdi trvémg thir nghiém mong mudn. B9 quan dwqc do trén
méu thir treo theo tryc quén thing ding.

5 Thiét bj, dung cu

6.4 Dung oy cAt cac mau thir mdt cach d& dang véi dudmg Kinh hodc Kich thuréc dugre cai dat. D6 voi
hinh trdn, dwémg kinh théng dung 12 112,8 mm £ 0,1 mm (100 cm?). Béi véi céc mau thir hinh vudng,
kich thuwéc théng dyng 1a (100 mm x 100 mm) + 0,1 mm.

CHU THICH Khuon cét a8 tao mAu thir hinh vudng va hinh trdn 8 kich thuéc 100 cm? @ dinh lugng gidly o6
s8n trén thi trudmg.

5.2 Dyng cy a8 k& miu thir trong qué trinh do, xem Phy lyc B.

5.3 Dyng cy d& do déy cung va khodng céch day cung ~ cung trén trong pham vi 0,5 mm (vi dy thwéc
kep da hiéu chinh, xem Phy lyc C).

5.4 Dyng cy dé do gbc quén, cb d9 chinh xac dén 1°.

CHU THICH Céc phuong phap ty ddng xac dinh a6 quain va goc clia truc quan c6 thé dugc str dung midn [a co
@6 chinh xac 16i thigu nhu phurong phap m 13 trong tigu chudn nay.

6 Laymau

Néu mét I gidy hodc cc tong dang dwoc danh gia do quan thi chon mau theo TCVN 3649 (ISO 186).
Bao quan mAu tranh cac thay ddi d6 &m néu dd quan s& duqc do nhw mu 6a nhan.

Néu thir nghigm duoe thye hign trén mdt loai mAu khac thi bao c4o ngudn géc mAu va quy trinh 1y
méu dugc st dyung, néu cb thé. Dam bao ring cic miu thir 1a dai dign cho mAu gidy hogic c4c tong.
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Sau khi l&y mau, can phai cin than dé dam bdo ring t4t ¢ cac miu dugc gitk theo ciing mét huéng
twong d8i.

7 Chuén bj miu the

Chon céc mAu khdng bj hi hdng, khdng c6 nép gp hoic nép nhan va tét nhét 1a khéng c6 hinh béng
nuée. Trong phén dién tich ma cac mau thir s& dugc cht, danh déu nhe chidu doc, néu c6 thé, danh
déu trén ciing mot mat cia mi mdu thie. Khi danh déu mAu thir, cAn than khong 1am cac déu in c6 thé
&nh hudng dén d§ quan. Miit nay clia méu thir sau dé s& duqc goi la "mét danh déu". Cét muei miu
1ht, trong cling mét théi didm, v6i déu chidu doc doc theo durémg tam clia mAu thie.

Céc méu thir hinh trdn thudmg duwoc wu tién hon. Tuy nhidn, cic méu thir vudng phil hop i kich
thurére ndu trong 5.1 cling duge chép nhén,

Didu rét quan trong 12 mdt mat dugc danh déu.

Mat danh d4u phai dwgc nhan dang bing mdt dac tinh ridng bigt, chang han vét wdi, trang phi, déu
nwéce, lam béng, v.v.., néu cb thd. Néu khong thé nhan dang durgc mat nay thi mét déi dign voi gidy goi
clia mt ram gidy ddng kin hogic mat trén clia t&r trén cling ciia mot tap gidy chwa dong goi, nén chen 13
mit dénh ddu.

8 Cach tién hanh
8.1 Quy djnh chung

Quy trinh duge quy dinh trong 8.2, gia dinh ring st dyng thwdc kep 4 higu chinh (xem Phy Iyc C).
Dyng cy ndy cb thé dugc sir dyng dé do dd dai day cung va khoang cach ddy cung-cung tron, tir 46
tinh dugrc céc thng sb @8 1én dwng quan (nhi nghich ddo ban kinh cita dudng cong). V& nguyén
tc, dung cy cb thé duroc s dung trong eBng thive 9.1 d& x&c dinh dd quan ciia mAu bét ky. Tuy nhién,
8 ¢6 nhirng han ché thyc té do hinh dang clia thiét bj do. VI dy hinh dang quan c6 thé thu dugc dugc
nhu trinh bay trong Phy luc A, cling cho thdy 49 dai day cung (C) va khodng cach ddy cung- cung trén
(h).

CHUTHICH Khoing c4ch day cung - cung tran I khodng céch téi da tir day cung dén cung tron, dirgc do bing
mét dudng vubng géc véi ddy cung.

8.2 Phwong phap thyc hign

8.21 D3t cac mau thir vao méi trwong thir nghigm

Treo méu thir trong mi trwdng thir nghiém béing méc hozic kep nhd d4t gln mép ciia miu thir doc
theo duwdng danh d4u chidu doc. Trong gidi han théi gian yéu cdu, quan sét wéc chirng tryc quan va
mét 1m. Gitr mdu thir trong mdi trudmg do, cén thén thao mAu thir va s dyng ghim c6 ddu nho, cb
dinh mAu & gia dé gitr theo chidu doc (xem 5.2) d& mat Iom dbi dign véi ngudi tién hanh. Xoay miu
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thir 48 tryc quéin thing dimg. O phia trén clia m3u thi, danh déu duwong tam clia tryc quan va sau d6,
tai diém nay, cb dinh dinh clia mau thir vi ga do biing ghim khac.

Néu xéc dinh @9 quan clia gidy hogc céc tong ma khong didu hoa méu (nghta 1a nhu khi nhén dugc)
thi quy trinh dura m3u vao do cin dugc thie hién cang nhanh cang tét dé giam thidu bét ky sy thay adi
déng ké nao dbi véi do quan.

CHU THICH1  Can cAn than khi Ip mAu thi vao bét ky thiét bj treo hogc g4 6o nao dé tranh lam mau thir bj
uén cong ma nhur vay d6 quén sé bi anh hudng.

CHUTHICH2 Cac mAu thir ¢ thé dugrc dura vao va do theo chidu ngang bing cach 63t cic méu thir trén mot mat
phéng v mat 1om bén trén, néu o6 thé thl chi ra ring c4c sai s thye nghigm vé trong lies khdng anh hueng déng ké
én két qua thir (cac méu thi c4c tong ndi chung k4 qu4 cizng @& bj 4nh huding dang k& bdi trong Iye.)

Trong trudng hop cdc mau thir hinh vudng cé duéng quan chéo dang k&, gay khé khan trong do ludng
th két qua nén duge xi Iy cn than.

8.2.2 Do dd dai day cung va khodng cach dy cung-cung tron

S dyng mau thir tron hoic vudng. Béo vé cac mau thir khéi lyc kéo trong qua trinh do. Str dung
thuéc kep da higu chinh, do d6 dai déy cung (C) qua tam clia mAu thir dén 0,5 mm gan nhét va do
khoang cach ddy cung-cung trdn (1) dén 0,5 mm gn nhét.

L3p lai quy trinh v&i cac mAu thir cdn lai.

CHU THICH 1 B4 cb dugrc phép do chinh xéc khi sir dung thurérc kep da duge higu chinh, nén d8 thudc kep da
dugc higu chinh dwgc d& bing mdt ga 4 phang thir nghiém.

CHU THICH 2 Két qua thu dugc tir cacmau thir c6 hinh dang khac nhau khong nén so sanh véi nhau.
8.2.3 Nhin dang mjt ma gifly hojic cic téng quin hwéng tol

Néu mdt mat c6 thé nhan dang dugc thi ghi tai méat cdn lai ma mAu thir dang quan v& phia mat 46, Néu
khdng thé nhan dang dwec thi ghi lai xem quan v& phia hay ngugc phia véi mét danh déu.

8.24 Do géc tryc quin

Si dung dyng cy dwgc md ta trong 5.4 cho méi mau thir, ghi lai s6 d6 gan nhét clia géc tr tryc quan
dén chidu doc va xem géc ndy theo chidu kim ddng hd (+) hozc ngugc chidu kim ddng hd (-) nhw dinh
nghta tai 3.1.2.

9 Tinh két qua

9.1 D§ Ién clia dwirng quin

D9 1én ciia durdng quan (K) d6i voi mbi mAu thir, tinh béng nghich ddo ban kinh cla dudng cong theo
Céng thirc:
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ERU T
R Caah

Trong d6:

1
R |a nghich dao ban kinh clia dwdng cong, tinh bang m';
c 14 d¢ dai day cung, tinh bing milimet;

Ed

12 khodng céch déy cung-cung trdn, tinh bing milimet.

Néu cb thé, xac dinh 6 léch chun va d6 léch chudn trung binh clia d6 Ién dung quan.
9.2 Géc tryc quin

9.21 T4t ca cac mAu thir quan v& cling mdt mat

9.21.1 Néu tht ca céc géc ddu c6 cling mdt déu higu thi tinh géc trung binh va @8 1éch chuan va ghi
lai céc goc trung binh la dwong hogic am.

9.2.1.2 Néu mot s géc do Ia dwong va mot s géc 12 4m, nhung tht ca céc gid t nhd hon 20° thl xéc
dinh gié tr} trung binh s& hoc va d9 Ich tidu chudin va b4o co gié tri trung binh sb hoc 1 dwong hay
am.

9.21.3 Néu mjt sd géc do dugc 1a dwong va mdt s géc 13 am, va tht ca cac goc vugt qué 70° thi ly
180° trir di mai gbc &m d8 cho céc gi4 tr dwong 16n hon 90°. Két hgp céc gia trj duwong @4 tinh dugc
Vvéi c4c gla trj dwong do dugce va tinh toan géc trung binh va d6 léch chudn. Néu géc trung binh nhd
hom 90° thi 1y 180° trir di va béo céo két qua 1 goc 4m.

9.21.4 Néu mdt sb goc 12 dwong va mét sb goc 14 am va mdt s6 ném trong khodng tir 20° @én 70° thi
ghi Iai phin quan clia m8i mAu thir mat cach riéng biét.

9.3 Sy thay ddi dbi véi mit ma gidy hodc cac tong quan vé phia dé

Néu mdt sé mAu thir quan theo dudng nay va mot sb quan theo dwemg khac thi ghi lai céc phdn quan
ciia mdi mau thir mot cach riéng biét.

CHU THICH Mgt phuang phap thay thé bao c4o di ligu cho céc phén quén dugc dura ra trong Phy luc D.

10 D3 I3p lai va 44 tai lap

Dyra trén d ligu tir bdn phong thir nghigm bén loai gidy khac nhau va mudi phép xéc dinh cho méi logi
gidy, cac dir liu chinh x4c sau a4y dwoc dwa ra cho @6 Ién dudng quin.

10.1 9§ 13p lal

Chanh fach gitra hal két qua thiz nghigm tién hanh trong mot phong thir nghigm 14 2,2 m* & x4c suét
95 %, d6i vél cac mdu gidy khac nhau, st dung mAu thir tron hosic vudng.

10
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10.2 D tai lap
Chénh Ich gira hai két qua thir nghigm tién hanh & cac phong thiv nghiém khac nhau 13 2,6 m* & xac
suéit 95 %, dbi voi cac mau gidy khéc nhau, st dung mAu thir tron hogic vudng.
11 Bao céo thir nghiém
Béo c4o phai bao gdm cac thdng tin sau:
a) Vién din tiéu chuén ndy;
b) Ngay va dja diém thir nghigm;
©) TAt ca cac thdng tin a8 nhan dang ddy a0 mAu;
d) TAt ¢ c4c thong tin 88 nhan dang ddy di mdi trudng thie nghigm;
€) Ghi 18 gidy hodic cac t8ng dugc thir nghiém nhur khi nhan duec hay sau khi didu hoa cac miu thir;
) Thoi gian va méi triedng didu hoa, néu didu hda miu;
g) Hinh dang clia c4c mAu thir;
h) Ghi r8 cac m&u thir dworc thir nghiém trén mdt mét phiing thing dtrng hay ndm ngang;
i) S8 Iwgng cac mu thir dugce thir nghigm;
1) igch trung binh va d6 1éch chudn clia d8 16n dwdng quén, tinh bing m; néu ¢6 thé,

) B9 Kch trung binh va dd léch chudn clia gbc tryc quain va xem dé 13 gbc duong hay 4m (xem 3.1.2
v49.2.1), néu c6 thé;

1) Két qua clia cac b phan quan clia m3i mau thir néu khong thé tinh dugc @3 léch trung binh va dd
léch chudn clia géc quan (xem 9.2.1 v 9.3);

m) Ghi o cac méu thir c6 thé quan theo cling mot mat hay khong, néu ching khac nhau, ching quan
theo hwéng nao;

n) Nhan dién mét danh du (xem doan cuéi ciia Didu 7), néu c6 thé;
0) Ghi r5 c4¢ mau thir c6 bt ky xu huéng quan kép no (xem 3.3);

p) Bt ky sai khac ndo so véi quy trinh quy dinh.
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Phu luc A
(Tham khao)
Minh hoa vé d6 I&n va cac kiéu quin

Céc Hinh tir A1 @n A.5 chi c6 myc dich minh hoa, C4c hinh chi ra nhitng d 16n clia dwdng quén cd
thé ndm.trong hoiic ngoai kha niing do clia thudre kep ky thust va cac thong sé do & xac dinh a9 lon
ciia durdng quan. Cc hinh ciing hién thj c4c kidu quan c6 thé xay ra.

A1 Do lwdng d6 Ién dwirng quan

e

C6 thé ndim trong khd naing do clia thurdc kep ki thust C6 thé vuot qua khd ning do clia
dyng cy, bdi vi phén nhd ra khdng thé
dugc dinh vi mét cach chinh xdc

a) Puwdng quan rit nhd b) Dwdng quin lon ) Puéng quin qua c&
(g4n nhw phing)

Hinh A1 - Do 83 Ién ctia dwrdng quin
A2 Céc théng sb do dé xic dinh dd Ién dwdng quin

C

:

CHU DAN
C D dai day cung, tinh bing milimet;
h Khodng cach day cung- cung tron, tinh béng milimet.

Hinh A.2 - Céc théng s6 xdc djnh d§ [on dwong quin
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A3 Cac kiéu quin

Néu mgt dueng quan d8i ximg xuat hién theo chidu doc (MD) hogic chidu ngang (CD) thi tly thudc vao
Kich thwérc clia mau thir va cac tinh chét thir nghiém, c6 thé xuét hign cac kiéu dudng quan sau:

1

CHU DAN

1 Miit trén cling

2 Chidu ngang (CD)
3 Chidu doc (MD)

Hinh A.3 - Budmg quin trén cling ¢ tryc vudng géc véi chidu doc
(xem Tai liéu tham khao [2])

CHU DAN

1 Mat trén cling

2 Chidu ngang (CD)
3 Chidu doc (MD)

Hinh A4 - Bwéng quin trén cling c6 truc song song véi chidu doc
(xem Tai ligu tham khdo [2])
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CHU DAN

1 Tryc dwdng quan

2 Chidu doc (MD)

3 Chidu ngang (CD)

4 Tryc dwéng quan

CHU THICH Trong vi du ndy, tryc chidu doc & huéng duong (chiéu kim ddng hd) so véi tryc quan
Hinh A.5 - Drréng quén chéo hodic xodn trén cling

(xem Tai liéu tham khao [2])
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Phulyc B

(Quy dinh)

Phwong phap d& mau thir trong suét qua trinh do dd quin
(minh hoa cho cac méu thir tron)

CHU DAN

1 Tryc quan, phuong théng dieng

Ghim trén cing

Ghim & gitra

Méu thi¥, dwong kinh 112,8 mm (chidu doc dugc danh déu)

Ga d& béng gd

N R I

Ban dai

Hinh B.1 - Dyng cy d& mau thie trong qua trinh do d3 quén .
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PhylucC
(Quy dinh)

Thuwéc kep da dwoc higu chinh dé xac djnh d¢ dai ddy cung (C) va khoang cach day
cung - cung trén (h)

Duyng cy do tidu chun da duoce hidu chinh béng céch cb dinh quy téc vudng géc véi dyng cy do.

GiA trj C dwgc do biing cach sl dung quy téc. Gid tri h dugce do béing khodng cach nhé ra cudi cling,
slr dyng thurérc kep.

Hinh C.1 - Thwéc kep da dwgc higu chinh
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PhulycD
(Tham khéo)

Céc vi du vé tinh toan d quén twong déi

DA Céc gia tri 0 quan thudng kha dn dinh va cac dwdng quan nhe theo chidu dgc hoac chidu ngang
61 khi do khéch hang chl dinh. Tuy nhién, mt dwdng cong chéo (quén xoén) c6 th& khéng dn dinh,
khdng mong mudn va dac 13p voi cAc gid trj dwdmg quan theo chidu doc hoc chidu ngang.
Céc quy trinh dwge mé ta trong tidu chudn ndy cung cp ky thut tinh toan @9 Ién dwéng cong (K) tai
mét gbc do (2). S dung c4c gié tri nay cb thé tinh toan dwgc d Ion cla dwdng quin song song Vo
chidu doc, chidu ngang hoiic huéng chéo (45 ° t¢ chidu doc).
D.2 Céc gia tri xoén va quan lién quan dén chidu doc (K), chidu ngang (Ky) va huéng chéo (Ky) €6
thé dwgc tinh tir cong thire sau:

K, =K,sin’¢

K,=K, cos’ ¢

K, =2K,sin pcosg

Trong d6

¢ la géc clia tryc quén nhu dinh nghta trong 3.1.2;
K,
4 12 dd lén & goc do 2.

D.3 Trong truang hep da biét dugc gid trj quan theo chibu dec, chidu ngang hogc hwong chéo thl €0
thé xéc djnh huong clia truc quan t8i da biing cach sir dung cdng thizc sau:

x

K,
=-0,5tan™ —2%
$=-05 XK,

v6i d6 16 clia dwdmng quan & goc nay dugc tinh bdi cong thire:

K,=K,sin’$ + K, cos’ $+ K, sin cos g



TCVN 12312:2018

CHU DAN:

1 Tryc quan

2 Chidu doc (MD)

3 Chidu ngang (CD)

Hinh D.1 - Miu thir xoin hodc quin
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The myc tai ligu tham khao

M Curl and twist of paper and board — Theory and measurement — Lars-Erik Eriksson, Soren
Cavlin, Christer Fellers and Leif Carlsson - Nordic Pulp and Paper Research Journal No. 2:1987 2, pp.
66-70.

[2]  Curlin paper; A new approach to the evaluation of curl shape - Uesaka T. et al. — Japan Tappi
39 (10) Oct. 1985, pp 953-959.
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