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L&i néi dau
TCVN 12113-2:2017 hoan toan twong dwong voi ISO 2493-2:2011.

TCVN 12113-2:2017 do Ban ky thuat Tiéu chudn quéc gia TCVN/TC 6
Gidy va san pham gidy bién soan, Tdng cuc Tiéu chudn Do lwdng Chéat
Iong dé nghi, Bd Khoa hoc va Cong nghé cdng bb.

B6 TCVN 12113 (ISO 2493), Gféy va cac téng — Xac dinh dé bén uén gE‘mm
cac tiéu chuén sau:

- TCVN 12113-1:2017 (1SO 2493-1:2010), Phan 1: Téc @& ubn khdng dbi;

- TCVUN 12113-2:2017 (ISO 2493-2:2011), Phan 2: Thiét bi th&r Taber.
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Giay va cac tong - Xac dinh dé bén uén
Phan 2: Thiét bi thir Taber

Paper and board - Determination of bending resistance -
Part 2: Taber-type tester

1  Phamvi ap dung

Tigéu chudn nay quy dinh phwong phap xac dinh do bén ubn cla gidy va cac tang.

Tiéu chuén nay dugc st dung dé xac dinh momen udn cén thiét dé lam léch d4u ty do (khéng kep) clia
méau thir c6 chiéu rong 38 mm duoc kep mét dau theo phirong thing dirng qua goc 15° khi tac dong tai
trong tai chiéu dai udn bang 50 mm. Ddi v6i cac tdng c6 xu thé bi bién dang vinh clu khi bi ubn qua
géc 159, ¢6 thé si» dung géc udn bang mét nira 1& 7,5°. DO bén udn nay duwoc bidu dién duwoi dang
momen udn va cac thdng sb do nha san xuét cta thiét bi Taber cai dat.

Phuwong phap nay dwoc s dung cho c4c loai gidy ¢b dinh lwgng cao.

CHU THICH  Tiéu chuan nay khéng ap dung cho thiét bi thir Taber co st dung chiéu dai udn bang 10 mm (xem
Tai liéu tham khao [5]).

2 Tailidu vién dan

Cac tai lidu vién dan 12 rat can thiét cho viéc ap dung tiéu chudn nay. Déi voi cac tai liéu vien dan ghi
nam cong bé thi ap dung ban dugc néu. D6i voi cac tai liéu vién dan khong ghi nam cong bé thl ap
dung phién ban méi nhét, bac gdm ca cac siva ddi.

TCVN 3648 (1SO 186), Gidy va céctong — LAy méau dé xéc dinh chét lugng trung binh.

TCVN 6725 (SO 187), Gidy, céc téng va bét gidy — Méi trrdng chuén dé diéu hoa va thir va quy trinh
kiém tra méi truong va diéu hoa méu.
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3  Thuéat ngir va dinh nghia

Trong tiéu chudn nay ap dung cac thuat ngl va dinh nghia sau:

31

Momen uén (bending moment)

M

Momen yéu cau d& ubn mau thir hinh chi? nhat dugc kep chat & mat dau, momen nay dwgc do trong
cac didu kién quy dinh tai tiéu chuén nay.

CHU THICH  Momen uén dwgc bidu thi bang miliniuton mét (mN.m).

3.2

D6 bén udn (bending resistance)

B

Momen udn trung binh can thiét d& udn mot mau thr hinh chi nhat dwoc kep chat & mét dau, momen

ubn duge do trong cac diéu kién quy dinh tai tiéu chuan nay.
CHU THICH 93 bén udn dugc bidu thi bang miliniuton mét (mN.m).

3.3
Géc udn (bending angle)
0.4

Gbc mé kep quay khi di chuyén tir vi tri ban dau dén vi tri ma tai d6 xac dinh do bén ubn.
CHU THICH  Géc udn bing 15° hodc 7,5° (xem Biéu 10).

3.4
Chiéu dai udn (bending length)
Khodng cach xuyén tdm khong ddi gitra kep va vj tri trén mau thir ma tai do luc duoc tac dong.

3.5
Chi s6 d6 bén udn (bending resistance index)

D% bén udn chia cho dinh lwgng liy thiva ba.

4  Nguyén tic

Mau thir co kich thwée xac dinh dwoe udn quanh mot gée udn (3.3) bang cach siv dung loai thiét bj thir
d3c trung. Két qua momen ubn duoc doc t thang do cla thiét bi.
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5  Thiét bj, dung cu
5.1  Thiét bi thie 46 bén udn (xem Hinh 1), gbm céc bd phén sau.

5.1.1 Qua lac (P) quay quanh mét tam diém (CP) trén cac truc ma séat thap, c6 gén kep (C) véi hai vit
duiing dé git» va dinh tam mau the (TP). Tai dau phia trén, mot dwdng tam (L) duoc khic sao cho tring
v tam clia méu thir, Tai ddu thdp hon clia qua lac ¢o mét dinh tan (S1) ding dé gén cac qua nang va
tac dong tai trong vao qua tac & khoang cach 100,0 £ 0,1 mm tinh tir diém tam. Khi khong ¢6 cac qua
nang, tai trong nay bang 10,000 + 0,001 g.

5.1.2 Cac dia thing dirng (VD) quay quanh diém tam (CP) va duoc truyén dong bdi md to, mang hai
canh tay d&n dong (DAA) duoc dat sao cho truyén dong dén mau thir (TP) véi chiéu dai tai trong thanh
do thong qua hai canh tay dan dong (DA). Chiéu dai udn (3.4) bang (50,0 £ 0,1) mm. Cac canh tay dan
ddng co thé diéu chinh dugc bing cac vit phit hop dé thir mau vai cac 36 day khac nhau. Cac dau cla
canh tay dén déng cé céc truc I&n Ia phwong tién @é truyén lwe dén méu thiv. Cé thé diéu chinh chiéu
dai clia céc canh tay sao cho khodng cach gitra mau thir va méi truc 12 (0,33 + 0,03) mm.

Trén canh phia trén dia, vach mét dwéng tdm. Hai dwéng tham chiéu nay dwoc tao ra trén bién clia dia
thang dirng (VD) tai khodng cach gbc béng 7,5° va 15° & ca hai phia clia vach dwdng tam.

Mét co cdu dan dong diéu chinh cac dia thing dirng (VD) & toc db khong ddi, cho phép thay ddi gitva
170° va 210° trén phat.

5.1.3 Dia cb dinh hinh khuyén (FAD) dwoc gén quanh bién cla dia thdng ding (VD). Dia ¢b dinh
hinh khuyén c6 thang chia tir 0 Gén 100 & ca hai phia cla vach dwdng tam, zero. Thang do nay thé
hién momen udn yéu cau d& ubn mau thlr sang bén phai hodc bén trai. (Bé lam 16 hon, chi ¢6 cac vach
déu thang do tai 0, 20 va 40 duwoc chi ra trong Hinh 1).

5.1.4 Bé, & do qua lac (P) dia thdng ding (VD) va dia ¢d dinh hinh khuyén (FAD) dwoc l&p véi co
cAu dé can bing thiét bi. '

5.1.5 Qua ning tai trong khac nhau, theo don vi 36 clrng dwec quy dinh bdi nha san xuét dé gén vao
dinh tan (S1) tao momen uén t6i da béng 490 mN.m.

5.2 Chuin bi thiét bi

Dat may trén mét bé mat phdng, chic chan. Dé dia thdng dieng (VD) & vi tri zero va d&t qua nang da

chon W 1én dinh tan (S1). Déng kep (C) sao cho cac mét tring véi dwéng tam clia qué léc. Chinh thiét
bi can béng sao cho qua lac thing deng.

Dich chuyén qua l&c 15° va tha ra dé kiém tra ma sat vong bi. Qua l4c phai thic hién duoc it nhat
20 dao déng toan phan trwdc khi dirng lai.
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L _
CHU DAN
VD  Bia thing diing DAA BO phan gan canh tay dén dong
P  Qualic DA Cénh tay dén dong
TP Mauthir FAD Bfa hinh khuyén c6 dinh
C Kep S0 9% cing dwirng chudn 0
CP Diémtam $20 D§ cirng dwdng chudn 20
S$1  Binhtan S 40 D¢ clng dwdng chuan 40
A 7,5 Buong chuan, udn7,5° L  Duong tam cla qua lac

A 15 Dudng chuan, udn 15°

Hinh 1 = Thiét bi thir Taber

6  Hiéu chuin

Hiéu chun thiét bi va kiém tra do chinh xac clia thiét bi thuwdng xuyén. Phwong phap hidu chuén tiy
thudc vao loai thiét bi va phai dwoc thue hién theo hwdng dén ciia nha san xuét.

CHU THICH  M&u thir 16 xo bing thép thuwéng duge nha s2n xudt thiét bi cung cap ding dé higu chuén,

7 taymau

Néu cac phép tht dwoc thuc hién d& danh gia cho mét 16, miu phai dwoc chon theo TCVN 3649
(1ISO 186). Néu cac phép thr dworc thuc hién trén kidu mau khac, dam bao rang méu thir dwoc lay dai
dién cho mau nhén duoc. '
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8 Diéu hoa

Piéu hoa mau gidy hodic cac tong theo quy dinh trong TCVN 6725 (ISO 187). Gir ching trong mdi
trudng diéu hoa trong sudt qua trinh thiv.

9  Chuan bi mau thir
Tién hanh viéc chudn bi mau thir va thir trong didu kién twong ty nhw mdi tredng didu hoa mau.

Néu yéu cau xac dinh chi sé do bén udn (3.5) thi xac dinh dinh lwong cia mau theo TCVN 1270
(ISO 536).

Khi ¢6 yéu ciu, cét du lwgng mau thir c6 chidu rang 38,0 mm + 0,2 mm va chidu dai 70 mm £ 1 mm,
véi chidu dai song song véi hwéng may, sao cho co duwec 5 gia tri tht dwoe thue hién theo chidu doc;
va/hodc cat mot bo mau thix khac véi chiéu dai song song véi chiéu ngang dé ¢ droc 5 phép thik theo
chiéu ngang.

Tranh cac phéan bi gép, nhan, vét ran hodc cac khuyét tat nhin thiy khac trong dién tich thiy. Néu cé
hinh bdng nwéc, phai néu trong bao céo thir nghiém.

M&u thir bj xoén hodic cong nhidu ¢o thé cho cac két qua khdng dang tin cdy. Khong thé kéo gidn mau
bi xoén hodc cong ma khéng pha hiy vat lidu.

10 Cach tién hanh

Pat mau thir vao kep (C) véi mot dau ngang véi mép trén clia n6 va dau kia ndm gitra cac con ln tai
phan cudi clia cac canh tay din déng (DA).

Chinh hai kep (C) d& mau thtr thing hang véi dwéng tam (L) clia qua lc.

Ap lyc clia vit kep ¢6 thé anh hwdng dén két qua thir. N6 phai chat vira du dé gitv dworc mau thir,
nhuwng khéng qua chic dé ép hodc 1am bién dang mau thér. Mau thlr khong bi ngan gir tai dau ty do,
ngoai trlr do ma sat tac dyng [én bé mat dau ty do clia mau thir gay ra bdi canh tay din dong (DA).

Diéu chinh cac con lan & dau cla cac canh tay din ddng (DA) sao cho no chi tiép xic véi mau thee.
Diéu chinh chiéu dai clia mét canh tay dan dong (DA) sao cho khoang cach gitka mau thir va con lan
béng 0,33 mm £ 0,03 mm.

CHU THICH 1 Khéng cén dé qua lic can bang tai diém zero véi méu thir khong bi bién dang. Bwéng cong cla
méu thiv & ¢an dén chénh léch gitra gia tri doc do bién dang theo hai hudng. Gia tri doc ldy dugc theo hai
hwéng dugec tinh trung binh cho 6§ civng ctia mau thir,

Bat md to dé quay dia thing ding (VD) vé phia bén trai va Jam bién dang mau thir cho dén khi vach
ddu dudng tam (L) trén qua lac thdng hang véi vach ddu 15° trén dia thing dirng (VD).

Ghi lai gia tri doc trén dia ¢ dinh hinh khuyén (FAD) va ngay lap tirc dwa dia tai trong trér vé gia tri
zero. LAy cac sb doc twong tw khi mau thix bj udn léch sang bén phai. Khi ¢é yéu cau, thi it nhat nam
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phép thir theo chiéu doc (MD) va/hoic it nhat nam phép thir theo chidu ngang (CD) @& thu drgc ndm
két qua gia tri, nghia & 10 gi4 tri doc ddi v&i mdi huéng.

Néu lrc i da Gat dwoc trude khi mau thie bi udn qua mét goc ubn 15° (3.3) hodc miu bi nirt hodc
nh&n quan sat duoc, két qua they phai bi logi bd. Néu sé lugng mau thi dugc cét theo chiéu nhét dinh
(chidu doc hogic chidu ngang) bj loai vi nguyén nhan nay Ién hon 10 % thi stz dung géc uén 7,5° ddi vai
chiéu mau thir nay. Néu nhu vay, géc ubn nay phai dugc bao cao.

QUAN TRONG - Két qua thu dwoc tai géc 7,5 ° khdng thé chuyén déi dén géc 15° bang cach
nhan déi, vi méi lién hé nay khang ty i& trye tiép véi goc udn.

CHU THICH 2 Xu huédng gidy bi bién dang theo cach khdng chp nhan dugc ting lén theo sy tang do day.
Khong dua ra dwoc 49 day chinh xac khi siv dung géc ubn 7,5°.

11 Tinh toan
11.1 Momen uén
Tinh momen udn (3.1), M, theo hudng dan san xuét thiét bj di vai viéc bu trir qua néng sir dung.

D&i véi tieng chidu, chidu doc (MD) va/hoac chiéu ngang (CD), xac dinh d& bén uén (3.2), B la gia tri
trung binh clia mémen ubn, 1lr tt cd mudi giad td doc (ndm momen udn vé phia tréi va nam momen
udn vé& phia phai).

Bao c4o dd bén uén (3.2) theo miliniuton mét theo chiéu doc vashodc chiéu ngang, dén ba chir sb ¢6
nghTa,

CHU THICH  Céc thiét bj bao cao két qua theo don vi Taber. Chuyén dbi tir don vj Taber sang don vj S ¢6 thé
dwoe thue hién theo cong thire

M =T, x 0,098066 (1)
Trong do

M la momen uédn, tinh bang miliniuton mét;

T,  lagiatri doc momen udn Taber, tinh bing don vi Taber.
 11.2 Chisd dé bén ubn
Néu c6 yéu cau, tinh chi s 36 bén udn (3.5), B,, voi titng chiéu thtr nhu sau

By =— 2
Trong 66

B, 1a chi sb do bén udn, tinh bing miliniuton mét Iy thira séu trén gam liy thiva ba
(mNm.m%/g®);

B 1ad6 bén uén, tinh bang miliniuton mét (mN.m):

10
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g 1adinh lvong, tinh bing gam trén mét vudng, xac dinh theo TCVN 1270 (ISO 536) 1.

Bao cao chi s6 do bén udn ddi véi tirng chidu quy dinh dén ba chi sb ¢6 nghia.

CHU THICH  Chi s8 d% bén udn hoan toan c6 thé ap dung ddi véi miu thir cla vat liéu ddng nhat, udn goc
nhd. Tuy nhién, chi 4 d6 bén uén rét ¢é ich déi véi viec so sanh d6 bén ubn clia gidy voi sai khac nho vé dinh

lwgng hodc chuén héa d9 bén udn theo dinh lugng cho trirdc. Udn theo goc 15° ¢b nghia la méu thir co dé bién

dang déo cang cao thi dinh lwong cang 6. Vi Iy do nay, chi s d6 bén udn it hivu ich hon déi véi vat fiéu co dinh
Iwgng cao va it hizu ich hon khi so sanh cac loai gidy khac nhau vé dinh lwgng (xem Tai liéu tham khao {7]).

12 Bao cao thir nghiém

Béo cao thir nghiém it nhat phai bao gdm cac thong tin sau

a)
b)
c)
d)

e)

f)
a)
h)

Vién dan tiéu chuén nay;

Thai gian va dia diém thi;

Mé ta va nhan biét vat lieu duoc thir:
Loai thiét bj thtr duoc s dung;

Déi véi tirng chidu thir (MD valhodic CD), d6 bén udn, biéu thi bang miliniuton mét, dén ba chiv s6
¢6 nghta;

Déi véi tieng chidu thir, dd 1&ch chudn cla két qua thir;
Géc ubn st dung, néu khac 15°:
Néu c6 yéu cau, chi s do bdn ubn déi v&i tivng chidu thlr y&u cau dén ba chiv s cb nghia;

Sai khac bat ky so v6i tiéu chuan nay ma co thé gay anh hwdng dén két qua.

11
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Phu luc A
(tham khao)

Do chum

Sé lieu d§ chinh xac duwoc cho trong Bang 8.1 va B.2 da dat dwoc tir CEPI-CTS. Cac woc luong clha
46 13p lai va d6 tai 13p tr CEPI-CTS dya trén viéc trong 2011 trong d6 17 phéng tlr 11 nwéc Chéu Au
ther ba mau vét liéu khac nhau,

Cac tinh toan duoc thuc hién theo ISO/TR 24488F va TAPPI T 12007,

D6 léch chuan dd 1Ep fai dwgce néu trong Bang A.1 12 dd léch chuan d l3p lai “pooled” nghia 1a @8 léch
chudn dwoc tinh toan bang cin bac hai clia 3 léch chuén cla cac phong thir nghiém tham gia. Gia tri
nay khac véi dinh nghia truyén théng vé& 66 13p lai trong TCVN 6910-1 (IS0 5725-1) 12,

Gidi han do I3p lai va d6 tai 1ap dwoc bao cao la cac woc lwong cla sai Iéch I6n nhat mong mudn trong
19 clia 20 tredng hop, khi so sanh hai két qua thir clia vét ligu twong tw véi vat liéu dege mo ta dudi
diéu kign thir twong tw. Cac woc lwong nay khdng cb gia tri véi vat ligu khac nhau hodc digu kién thip
khéac nhau.

Giéi han d6 1ap lai va do tai lap duoc tinh bang cach nhan do 1éch chuan dd 13p lai va do tai lap véi
2,77.

CHU THICH 1
@b léch chufn d6 tai 1ap khdng gidng voi 66 lech chuan gitra cac phong thir nghiém. B léch chuén d tai 1ap bao
gbm ca d§ I&ch chudn gira cac phong thir nghiém va dd léch chusn trong phong thtr nghigm:

D lech chudn d¢ 14p lai va df léch chudn trong phong thir nghiém I4 twong duong. Tuy nhién

$26013p 11 = S2wrong phong thir nghibm NNLENG 5205 1ai p = S2irong phong thir nghiém + S2gitra cac phong thir nghigm

CHU THICH 2 2,77 = 1,96V2 mién la cac két qua thir c6 sy phan bd chudn va ds léch chudn s dya trén sb
lwong 16n cac phép thi.

Bang A.1 - Gia trj woc lwgng d6 lip lai

Mdu

12

86 lwong | Giatritrung binh | 838 léch Hé sb Gi&i han
phong thiy mN.m chuan dé bién thién dé 13p lai
nghiém lap lai Cv.r r
Sr % mN.m
mN.m I
Mau loai 12 140 49 1,8 a7 51
M3y loai 2 @ 16 361 5.4 26 26,2
Mau loai 3 2 16 2565 542 2.1 150,2
® Loai 1, loai 2 va logi 3 duoc theo phan loai b&i Hiép hdi Nha cdng nghiép gidy Chau Au (CEPY).
® Khéng bao gbm céc ngoai 1&.




Bang A.2 - Gia fri woc Iwgng dd tai lap
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D léch

M3u Sé lweng | Gia tri trung binh Hé sb GiGi han
phéng thir mN.m chuan dd bién thién do tai lap
nghiém tai lap Cv.r R
Sk % mN.m
miN.m
Mau loai 12 147 49 2.8 5.7 7.7
Mau loai 2 @ 16 361 223 6.1 61,8
MaAuloai 32 16 2565 103,1 4,0 2858

2 | oai 1, loal 2 valoai 3 dwoc theo phan loai béi Hiép hdi Nha céng nghiép gidy Chau Au (CEPI).

® Khong bac gém cac ngoai 1&.

13
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Thuw muc tai liéu tham khao

TCVN 1270 (ISO 536:1990), Gidy va céc tong — Xac dinh dinh lvong.

TCVN 6910-1 (ISO 5725-1), D6 chinh xéc (d¢ dung va do chum) cia phuong phap do va két qua
do — Phén 1: Nguyén tac va dinh nghia chung.

ISOITR 24498:2006, Paper, board and pulps — Estimation of uncertainty for test methods.

TAPPI Test method T 489 om-04, Bending resistance (stiffness) of paper and paperboard (Taber-
type stiffness tester in basic configuration.

TAPPI Test method T 566 om-08, Bending resistance (stiffness) of paper (Taber-type tester in 0
to 10 Taber stiffness unit configuration.

TAPPI Test method T 1200 sp-07, Interiaboratory evalutaion of test methods to determine TAPPI
repeatability and reproducibility.

FELLERS, C. va CARLSSON, L. Bending stiffness, with special reference to paperboard.
Handbook of physical and mechanical testing of paper and paperboard. Mark, R.E., Habeger, C.,
Borch, J. anhd Lyne, B., New York, Basel; Marcel Dekker, 2002: pp. 233-256.




	Untitled.FR12_2033.jpg
	Untitled.FR12_2035.jpg
	Untitled.FR12_2037.jpg
	Untitled.FR12_2038.jpg
	Untitled.FR12_2039.jpg
	Untitled.FR12_2040.jpg
	Untitled.FR12_2041.jpg
	Untitled.FR12_2042.jpg
	Untitled.FR12_2043.jpg
	Untitled.FR12_2044.jpg
	Untitled.FR12_2045.jpg
	Untitled.FR12_2046.jpg

