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TCVN 7937-2: 2013

L&i néi ddu

TCVN 7937-2:2013 thay thé TCVN 7937-2:2009 (ISO 15630-2:2002).

TCVN 7837-2:2013 hoan toan twong duwong véi ISO 15630-2:2010.

TCVN 7937-2:2013 do Ban ky thuat tidu chudn quéc gia TCVN/TC 17 Thép bién
soan, Tdng cyc Tigu chudn Do luéng chét lvgng d& nghj, B Khoa hoc va Céng
nghé cdng bé. '
TCVN 7937 (SO 15630), Thép lam cBt bé tong va bé téng dir img Iurc - Phuong
phép thtr bao gdm c4c phin sau:

- Phén 1: Thanh, dénh va déy ding lam cét;

- Phén 2: Luwdi han;

- Phén 3: Thép dy img lyc.



TIEUCHUAN QUOC GIA TCVN 7937-2:2013

Thép 1am cét bé tong va bé téng dy rng lwe - Phwong phap thiy -
Phan 2: Lwéi han

Steel for the reinforcement and prestressing of concrete - Test methods -
Part 2: Welded fabric

1 Pham vi ap dyng
Tiéu chuln nay quy dinh phwong phap thl ding cho Iwdi han 1am cét bé téng.

Péi véi cac phép thir khdng dugc quy dinh trong tiéu chudin ndy (vi dy: thir ubn, cac dic treng hinh
hoc ctia gan/ranh, khéi lvgng trén mét dai), ap dung theo TCVN 7937-1 (ISO 15630-1).

2 Tailidu vién dén

Céc tai liéu vién dAn sau rat cAn thit cho viéc 4p dung tiéu chudn nay. Déi véi cac tai ligu vién
d&n c6 ghi ndm céng bé thi 4p dung phién ban dwgc néu. D& véi céc tai lidu vign dan khong ghi
ndm cdng bb thi 4p dyng phién ban méi nhét, bao gdm ca céc bd sung, sira ddi (néu co).

TCVN 197 (ISO 6892), VAt ligu kim logi — Thir kéo.

ISO 7500-1, Metallic materials ~ Verification of static uniaxial testing machines - Part 1:
Tension/compression testing machines — Verification and calibration of the force-measuring system.
(Vét liéu kim logi = Kiém dinh céc mdy the déng tryc tinh — Phén 1: May thir kéo/nén — Kiém dinh va
hidu chufn hé théng do luc).

ISO 9513, Metallic materials — Calibration of extensometers used in uniaxial testing (Vét ligu kim loai —
Higu chuén cac gian ké dugc sir dung trong phép thir don tryc).
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3 Ky higu

Ky hiéu st dyng trong tiéu chuén nay theo Bang 1.

Bédng 1 - Ky hiéu

K¢ hlgu | Bonvi Y nghia Pidu
A % D% gidn dai sau khi durt 51,53
Ay DY gisn dai khdng ty 18 tai lec ion nhét (Fm) 53
Ag % D% gian dai tdng tai lyc 16n nht(Fm) Pidu s
d mm | Burdng kinh danh nghia cla thanh hofic danh 53,72,847
D mm | Buéng kinh géi ubn trong thiét bj ther uén lién két han 62.1 (Hinh2);6.3
f Hz | TAn sb gia tal trong thir méi doc tryc. 81,843
Fmn N Lyc kéo 16n nhét trong thir kéo 53
Fe N Pham vi lyc trong thir méi doc trye 8.1;8.3;84.2;843
£ N Lve cét méi han Bidu7
Fye N Lye ¢n tr&n trong thir mdi doc trye 8.1;8.3;84.2;84.3
ry mm | Khodng cach gitra @Bu kep va cac vach gi6i han chidu dai tinh toén khi do Ax bing | 53
phirong phép thli cdng.
] mm | Khodng cach gitra vi trl dirt va cac vach gidi han chidu dai tinh toan khi o A bdng | 5.3
phuong phap thil cdng.
Rt MPa | Gidi han chdy trén 53
Rm MPa | Gi&ihan bén 53
Reo2 MPa | Giéi han chdy qui wée tei 3 gidn dai khéng ty 18 0,2% 52,53
Sn mm? | Dién tich mat ¢&t ngang danh nghTa ctia thanh ho3c day . 842
y ab Géc ubn trong thir udn lién két han 83
20 MPa | Pham vi thay d&i izng suét trong thir m&i t3i doc tryc 842
Gimax MPa | Ung sudt Ién nhét trong thir mdi 13i doc trye 84.2

CHU THICH: 1 MPa =1 N/mm?

4 Quy dinh chung v& méu thir

Néu khéng cb thoa thuin khéc hodic quy dinh khac trong tiéu chudn san phdm, mAu thir dugc lay tir
IrGi han trong didu kign nguyén trang.

Trong trwdng hop miu thir cong, phéi lam thdng méu thir véi lwgng bién dang déo nhd nhét trudc khi
tidn hanh bAt ky phép thir uén no.

CHU THICH : Vigc nén thiing mAu thir 12 quan trong 64i véi thir kéo va thir méi.
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TCVN 7937-2: 2013
Phuong phép 1am thang mau thi (thi ¢ng, co khi) phai dwec chira trong bo céo thir.

Khi phdi xdc dinh cac chi tiéu co tinh trong th» kéo hodic thir mdi, mau thr dwgc phép x Iy hoa gia
nhan tao, phy thudc vao yéu cu clia tiéu chun san phim tuong tng.

Néu tiéu chudn san pham khéng quy dinh viéc x{ Iy héa gia, khi d6 cé thd ap dung cac budce xi Iy
nhw sau: nung néng mau thir dén 100 °C, duy tri tai nhiét @4 nay véi pham vi dao déng + 10 °C trong

vong 1h 3> min sau d6 I4y mAu ra rdi 1am ngudi tw nhién trong khéng khi tinh t&i nhiét 8 méi tredmng.

Néu thye hign x& Iy hda gia m3u thir, cac théng sé didu kién cia qué trinh x& Iy phai dwoc dwa vao
bao céo thir.
M3u thir phai chira It nh&t mét lién két han.

Trudce khi tién hanh the phai cat bé cac danh hodc thanh ngang ciing nhw danh hoic thanh khang thiv
clia mAu hai lép ma khdng dwoc 1am anh hwdng @én cac danh, thanh hodic méi han sé thir.

5 Thirkéo
51 MAiu th

M3u the phai tuan theo cac quy dinh chung trong Bidu 4, chidu dai tw do clia mAu thir phai 84 cho qué
trinh xac dinh d$ gian dai theo 5.3.

Néu cin xac dinh @9 gian dai sau khi dit (A) bing phwong phép thii cdng, miu thiz phdi dwec vach
déu theo quy dinh clia TCVN 197 (ISO 6892).

Néu cin xéc dinh @0 gidn dai tdng tai lrc I6n nhat (Ag) bing phwong phap thi ¢dng, phai vach trén
mAu thi cac vach cach ddu nhau trén sudt chidu dai ty do [xem TCVN 197 (1SO 6892)]. Khodng céch
gilra cac vach nay sé 14 20 mm, 10 mm hodc 5 mm tly theo dwéng kinh cla thanh hogc danh.

5.2 Thiét bj thiv
Thit bj thte phai dwec kidm tra va higu chudn theo 1ISO 7500-1 va ¢6 cép chinh xac téi thidu 1a cép 1.

Néu cé sir dung gian ké thi gian ké phai dat do chinh x4c cip 1 theo ISO 9513 khi dliing @& x4c dinh
Rygo2 Va dat dd chinh xac cép 2 (xem 1SO 9513) khi diing dé xac dinh Ag,.

Gisn ké& dung d& xac dinh @) gian dai tdng tai lyc 1én nhit (Ay) phai cd chidu dai do téi thidu la
100 mm. Chiéu dai do phai dugc ghi rd trong béo céo thir.
5.3 Tién hanh thir

Thir kéo phai dwgc tién hanh theo TCVN 197 (ISO 6892). Khi phdi x4c dinh Rz, néu phin tuyén tinh
clia bidu db lyc - 46 gian dai khdng dl 1én hodc khdng thé hién rd rang thi phai st dung mét trong hai
phwong phép sau :
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~ Tién hanh thir khuyén cdo trong TCVN 197 (ISO 6892),

—  Phan tuyén tinh cia bidu @ Iyc- @9 gi&n dai phai dwgc xem nhw mdt doan thdng nédi cac diém trén
biéu @ tai vitri 0,2 Fnva 0,5 Fin.

Trong trrdng hep cb tranh chép thi s& ding phwrong phép thir hai.

Néu @8 déc clia doan thang nay sai léch 1&én hon 10 % so vé&i gi4 trj mé dun dan hdi Iy thuyét, phép thir
s& bj coi 12 khéng hop [&.

Néu khdng dugc quy dinh cy thé trong tigéu chudn san phdm trong éng, phéi st dung gid tri dién tich
mat cit ngang danh nghta d& tinh céc gia trj d3c tinh kéo (Ren hodc Rz, Rm).

Phép thir cling bj coi 14 khéng hop 1& néu miu thi bj dtt trong phan kep ho#c tai vi trl cach Ghu kep
nhd hon 20 mm hodc d (l4y gid tri I&n hon).

Néu khéng dwgc quy dinh cy thé trong tiéu chudn sdn pham twong (ng, khi x4c dinh d§ gién dai sau
khi dit A, chidu dai tinh toan ban d3u phai 4 5 1An dwdng kinh danh nghfa d. Trong tneéng hop ¢
tranh ché&p, A phai drgc x4c dinh bing phuong phép thl céng.

St dung quy trinh trong TCVN 197 (ISO 6892) d& x4c dinh 88 gi&n tdng tai lrc I&n nhét (Ag) véi mot sé
thay @&i va bd sung nhw sau:

— Néu sir dung phwong phép thii cong dé do Ay sau khi dlrt, Ay sé& dwgc tinh theo cong thire sau:
Ay = Ag + R,/ 2000 (1
trong d6 A, I 89 gisn khéng ty 18 tai lyc Ién nhét.

A, phdi dwoc do trén mot chidu dai ¢l bng 100 mm cla hai phin gay dit clia m3u thir, ndm céch vi
tri @it mdt khodng r, ¢6 gia tri It nhét 1a 50 mm hodc 2d (l4y gia tri 1&n hon). Néu khodng céch r, gitra
dAu kep va chidu dai tinh toan ndy nhd hon 20 mm hoic d (ldy gid tri 1&n hon) thi vige do A, 8 bj coi
I& khdng hep 1é. Xem Hinh 1.

Trong treng hep ¢6 tranh chép, sir dung phwong phap do thl céng.

s IR S

n_ N

CHU DAN:
* Chiéu dai kep.

® Chidu dai tinh toan 100 mm.

Hinh 1 - Bo Ay theo phwong phép thi céng
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6 Thir udn tai diém han mit lwéi

6.1 Miu thir
M3u thir phai tuan theo c4c quy dinh chung trong Didu 4.

Déi véi Iwéi han cd thanh hodic danh don theo ¢a hai hwéng, khi d6 thanh hoic danh to hon sé 12 phan
t& chju uén.

Déi véi lwdi han ¢6 thanh hodic danh kép, khi d6 mét trong hai thanh ho3c danh kép d6 sé& 1a phan tl
chju ubn.

6.2 Thiétbj thir

6.2.1 Phdi sl dyng thiét bj thi» ubn theo nguyén Iy dwoc mé ta trén Hinh 2.

CHU THICH: Trén Hinh 2 bidu didn géi ubn va tryc d& xoay can tryc din thi khdng xoay. Tuy nhién cing c6 thd b trl tryc din
xoay can géi ubn hodc tryc & khdng xoay.

6.22 Phép thir ubn cling c6 thé duoc tién hanh trén thiét bj c6 mot gdi udn va nhidu tryc @& [vi dy
xem TCVN 198 (ISO 7438)).

& g

3

o 1N |,

D

CHU DAN:
1 Tryc dd.
2 Dénh ngang.
3 Trycdin.
4 Gliubn.
Hinh 2 - Nguyén Iy cta thiét bj thir uén

6.3 Tién hanh thir
Ther ubn dugc tién hanh trong khodng nhiét @4 tr 10 °C @én 35 °C néu khong ¢6 thda thuan khac.
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Dbi v&i thir udn & nhist @8 thip, néu trong thda thuan khéng quy dinh tht ca cac didu ki¢n thir, ap dung
sai léch + 2 °C clia nhiét 38 thda thuan. MAu thir dugc ngam trong mai chét lanh thdi gian dl aé ddm
bdio dat duoc nhiét dd quy dinh trén toan bd mAu thir (vi dy, it nhét 10 min trong chét I3ng hoc it nhét
30 min trong chét khi). Thir ubn bét dAu trong 5 s sau khi &y ra khdi méi chét. Thiét bj di chuyédn duoc
thiét ké va str dung sao cho nhiét dd clia mau thir dugc duy trl trong khodng nhigt 43 quy dinh.

MEu thir phai dwec ubn quanh géi ubn sao cho méi han & trung tam clia viing uén va ném vé phia chiu
kéo.

Géc ubn () va dudng kinh géi ubn (D) phai tun theo cac tiéu chuin sdn phdm twong tng.
6.4 Danh gia két qua thir
Viéc d4nh gié két qua thir ubn phai tuan theo cac yéu clu clia c4c tiéu chudn san pham twong (ng.

Trong trudng hop khdng cb cac yéu chu cy thé, phép thir dugc coi nhi dat yéu cdu néu trén mau thir
khong xuét hién cac vét nirt cé thd nhin thdy bing mét thudng.

Vét nirt déo bd mat c6 thé xuht hién trén gan hoic ranh 15m va khéng dugc coi [a khdng dat. V&t nit
duoc coi 14 vét nit bd mat khi chidu sau clia vét nirt khdng 16n hon chidu rong clia vét nit.

7 Xac dinh lwc cit mbi han (F;)
7.1 Miuthir
MAu thir phai tun theo céc quy dinh chung trong Didu 4.

Déi véi Iwdi han b thanh hodc danh don theo ¢ hai huéng, khi @6 thanh hoZic danh to hon s& 13 phén
tlr chju kéo.

Déi véi lwdi han c6 thanh hodc danh kép, khi g6 mdt trong hai thanh hodc danh kép 4o sé la phan tir
chju kéo.

C6 thé slr dung mAu @3 qua thi kéo néu vj trl it clia m3u thir kéo ndm cach xa viing han.

7.2 Thiét bj thir

Thiét bj thir phdi dwgc kidm tra va hiéu chuln theo ISO 7500-1 va cé cAp chinh x4c téi thidu I1a cdp 1.
Db g4 & mAu thir sé phai la mdt trong ba kiéu sau:

— Kidu a : Thanh ho#c danh ngang dwgc d& mdt cach don giadn trén mot tAm thép tron cé xé ranh 6é
cho thanh ho3c danh chju kéo chui qua. Khéng c¢é co chu chéng bé cong cho thanh ho#c danh
chiu kéo hoic chéng xoay cho thanh hodc danh ngang [xem Hinh 3a)];

- Kidu b : Cb cac d3c didm cua kidu a nhung cé thém co chu chéng bé cong cho thanh ho3c danh
chiu kéo. Phan dudi clia thanh hoic danh chiu kéo dwgc chan & vj tri cach bé mat d& 50 mm,
nhwng van cho phép dich chuyén nhd theo chidu tryc clia thanh ho#c danh. S& dyng mét chét

10



. TCVN 7937-2: 2013
chan @& chéng lai dich chuyén ngang clia thanh ho#c danh ngang do phan Iyc khi bj bé cong cla
thanh hodc danh chju kéo. Chét chin phai @idu chinh dwoc d& khéng ¢é Iwc nén ban d3u tac dyng
1én méi han [xem Hinh 3b)];

- Kiéu ¢ Cé cac d3c diém cla kidu b nhung cé thém co céu chéng xoay cho thanh hodc danh
ngang.Thanh ho#c danh ngang dugc kep chit bing mét bd kep cé két chu thich hop, bd kep nay
ddng thdi cling ¢é tac dung chéng dich chuyén ngang clia thanh ho3c danh ngang [xem Hinh 3c)).

Véi cd ba kidu @b ga trén, khodng cich gilra cac méat @& va thanh hodc danh chju kéo phai cang nhd
cang tét nhing khéng dugc phép tao ra ma sat gilva cac mét d& va thanh hodc danh chiu kéo.

Néu khdng cb quy dinh khéc trong tiéu chuln san phdm, trong truérng hop cb tranh chip phai st dyng
ad ga kiéu c.

Kiéu dd ga s dung phai dua vao trong béo céo thiv.
CHU THICH 1: B g4 kidu ¢ 8 md phdng dung nhat trang thai lam viéc cUa ludi trong bé tong.

Khoang céch gitra b& mit d& va thanh hosc danh chiu kéo nén nhd hon 0,5 mm @bi véi dwéng kinh
danh nghla d <9 mm vanhd hon 1 mm déivéid > 9 mm.

CHU THICH 2: Vigc Iya chon cic kidu 88 ga s& nh hudng én két qua thir.

CHU THICH 3: Céc Hinh 3a), b) v ¢) 4 c4c vi dy v& d3 g& twrong tng véi kidu a, kidu b va kidu ¢,
7.3 Tién hanh thi

MAu thir s& dugc dat vao trong 8 ga.

Téc dyng lyc kéo 1én thanh hodic danh chiu kéo clia miu thir voi tée o gia tai tr 6 MPa/s dén
60 MPa/s.

Khi mAu d3 bj ph4 hiy, ghi lai gié tri lyc I6n nhit theo don vi N, ddng thdi cling ghi lai vj tri pha hiy
mau.

"
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Kich thwée tinh bing milimét

]

a) Pdgakidua

Hinh 3 - Vi dy v& @3 ga thir kidu a, kidu b va kidu ¢

12
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Kich thwére tinh bing milimét

B B e

BSSSSSSANNNSS

3

b) Pdgakidub

Hinh 3 - Vi dy v& dd g4 thir kidu a, kidu b va kidu ¢ (tiép theo)

13
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Kich thude tinh bing milimét
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b) DPdgakidub

Hinh 3 - Vi dy vé dd g4 thir kidu a, kidu b va kidu c (tiép theo)
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Kich thuére tinh bing milimét
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c) Pdgakiduc

CHU DAN :

T4m didu chinh khe.
Thanh kéo.

Lo xo xoén,

Chiéu rong cda khe.
Huéng kéo.

o W N =

Hinh 3 - Vi dy v& a8 g4 thir kidu a, kidu b va kidu ¢ (két thic)

8 Thir méi doc tryc
8.1 Nguyén ly thiv

Phép thir m&i doc tryc la qua trinh téc dung 1én m3u thlr mét lyc kéo doc truc, lyc kéo nay cé gia tri
thay adi theo chu ky theo dang hinh sin v&i tAn sé khong ddi f trong gi&i han @an hdi (xem Hinh 4).
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Phép thir Gugc tién hanh cho dén khi mu thir bj pha huy hogic khi mau chwra pha huy nhung da dat téi
mdt gia tri chu ky gia tai cho tredce trong céc tiéu chuln san phim twong tng.

F i vrf

- Y

CHI DAN:
F Lyc.
t Theigian.

Hinh 4 - Bidu @& chu ky gia tai

8.2 Miu thir
MAu thir phai tuan theo cac quy dinh chung trong Didu 4.

B& mit phn tv do clia mAu gitra céc phin kep khdng dugc phép qua bat ky mét qué trinh xi Iy bé
mat dwdi bat ky hinh thirc ndo va cling khdng dugc c6 cac gan ky higu.

Chiéu dai phan ty do téi thidu phai dat 140 mm hozc 14d, 14y gia tri 1én hon.

8.3 Thiét bj thir

May ther mdi phai dwgc hiéu chun theo 1ISO 7500-1. B$ chinh x4c phai dat It nhét + 1 %. May th(r phai
c6 kha nang duy tri gié trj lyc cén trén (F,) trong pham vi + 2 % cla gia trj lyc quy dinh va gilr duec
pham vi lyc (F,) trong pham vi + 4 % gia trj quy dinh.

8.4 Tién hanh thee

8.41 Céc quy dijnh v& miu thir

M&u thir phai dwoc kep 1&n may thi sao cho lyc tac dung 1én mau theo phwong doc tryc va khéng
duwgc phép xuét hién momen uén doc theo mau th.
16
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8.4.2 Lirc cén trén (F,p) va pham vi lye (F)

Lic can trén (F.;) va pham vi lye (F,) phéi tuan theo cac tiéu chudn san phim twong ¢ng.

CHU THICH: F,; va F, c6 thé tinh toan tir rng sult 16n nhét (ome:) VA pham vi trng sut (20,) dwge cho trong cAc
tidu chudn san phdm nhw sau:

—  Fup = Gmax X Sy

- F=20.%85,
Trong dd S, la dién tich mat cit ngang danh nghla cla thanh hosc danh.
8.4.3 DY &n djnh lyc va tAn sb gla tai

Phép thi phai dugec tién hanh trong didu kién &n dinh v& lyc can trén (F,,), pham vi lyc (F) va tin sé
gia tai (f). Khdng dugc phép cé bét ky mdt gian doan nao vé chu ky gia tai trong suét toan bd thdi gian
thir. Tuy nhién, vdn cho phép tién hanh tiép tyc tr& lai mét phép thir da bj gidn doan dot ngdt. Moi gian
doan trong qué trinh thir d8u phai dwa vao trong béo céo thir.

8.4.4 Dém chu ky gia tai
Sé lwong cac chu ky gia tai sé drgc ddm toan bd ké tir chu ky gia tai dly aG diu tién.
8.4.5 Tinsé giatai

T4n sé clia cac chu ky gia tai phai dugc gilr 8n dinh trong sudt phép thir va dugc gitk nguyén trong mét
loat phép thie. Tan sé gia tai phdi nim gitra 1 Hz va 200 Hz.

8.4.6 Nhiét dao thir

Nhiét 8 clia mau thr khong dugc vurgt qué 40 °C trong subt thei gian thir, Néu khdng cé quy dinh nao
khac, nhiét 48 clia phang thir nghigém phai dwec duy tri gitra 10 °C va 35 °C.

8.4.7 Tinh hop 1 clia phép thir

Néu mAu thl bj pha huy bén trong phdn kep miu hodc trong pham vi 2d k& tir vj tri kep hay phé huy
phét sinh tir chd di thwdng cla mau thir thi phép thir sé bj coi 1a khéng hop €.

9 Phaén tich hoa hgc
Néi chung thanh phan ho4 hoc dugc xéc dinh béng phwong phép phan tich quang phé.

Trong trwéng hep c6 tranh chlp vé phwong phép phan tich, thi thanh phin hod hoc phdi dwec xéc
dinh bing mdt phwong phap thir trong tai dugc quy dinh bdi mét trong céc tiéu chudn quéc gia hosc
québc té.

CHU THICH: Danh myc cac tidu chuin x4c dinh thanh phdn hod hoc dugc ligt ké trong The myc tai ligu tham khio.

17
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10 Do céc ddc treng hinh hoc cia Iwdi

10.1 MAiu thir

MAu thir 12 mdt tAm Iwéi & didu kién nguyén trang.

10.2 Thiét b thir

St dyng thiét bj c6 a9 phan giai dat tdi thidu 1 mm a8 do budc danh, chidu dai va chidu réng cla tdm.
10.3 Tién hanh thir

Tém Iwéi dwgc a3t ndm trén mot bé mat phdng.

Chidu dai va chidu rdng sé Ia cac kich thwée bao ngoai ciia tAm,

11 Béo céo thir

Béo cdo phai chira céc thong tin sau day:

a)  S6 hidu cla fiéu chudn nay: TCVN 7937-2:2013 (ISO 15630-2:2010);

b) Tén clia mAu thir (bao gdm ca dwéng kinh danh nghia clia thanh, dénh va day);
¢) Chidu dai ciia miu thir;

d) Phép thir a2 tién hanh va cac két qua thir trong (rng;

e) Tiéu chudn san phim twong (ng, néu cé;

f)  Mgi thdng tin phy lién quan dén m3u thi¥, thiét bj thi va tién hanh thir.
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Thw muc tai ligu tham khao

[1) I1SO 437:1982, Steel and cast iron - Determination of total carbon content ~ Combustion
gravimetric method.

[2] 1S0 439:1994, Steel and iron — Determination of total silicon content — Gravimetric method.

(3] 1SO 629:1982, Steel and cast iron - Determination of total manganese content —
Spectrophotometric method.

(4] 1SO 671:1982, Steel and cast iron — Determination of total sulphur content — Combustion titrimetric
method.

[5] ISO 4828-1:1986, Steel and cast iron — Determination of total silicon content — Reduced
molybdosilicate spectrophotometric method — Part 1: Silicon contents between 0,05 and 1,0 %.

[6] 1SO 4829-2:1988, Steel and cast iron — Determination of total silicon content — Reduced
molybdosilicate spectrophotometric method - Part 2: Silicon contents between 0,01 and 0,05 %.

[7) ISO/TR 4830-4:1978, Steel — Determination of low carbon contents — Part 4: Coulometric method
after combustion.

[8] ISO 4834:2003, Stee! and iron — Determination of sulphur content - Gravimetric method.

[9] 1SO 4935:1989, Steel and iron — Determination of sulphur content - Infrared absorption method
after combustion in an induction furnace.

[10] ISO 4937:1986, Stee! and iron — Determination of chromium content — Potentiometric or visual
titration method.

[11] ISO 4938:1988, Steel and iron — Determination of nickel content — Gravimetric or titrimetric
method.

[12] TCVN 8498:2010 (I1SO 4939:1984), Thép va gang — Xéc djnh ham lwgng niken - Phuwong phép
quang phé Dimethyiblyoxime.

{13] TCVN 8499 (ISO 4940:1985), Thép va gang — Xéc djnh ham lrong niken — Phuong phép quang
phé hép thy nguyén t& ngon Ira.

[14] TCVN 8503:2010 (ISO 4941:1994), Thép va gang — Xac dinh ham lwgng molipden - Phuong
phép quang phd Thiocyanate).

[15) TCVN 8504 (ISO 4942:1988), Thép vé gang - Xédc dinh ham lugong vanadi - Phuong phéap quang
phé N-BPHA).

[16] TCVN 8513:2010 (ISO 4943:1985), Thép va gang — Xéc dinh ham lugng déng — Phuong phép
quang phd hép thy nguyén t& ngon Iira).
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[17] I1SO 4945:1977, Steel - Determination of nitrogen content - Spectrophotometric method.

[18] TCVN 8514:2010 (I1SO 4946:1984), Thép vé gang - Xéc dinh ham lugng déng - Phuong phép
quang phé 2, 2diquinolyl.

[19] 1SO 4947:1986, Stee! and cast iron - Determination of vanadium content - Potentiometric titration
method.

[20) TCVN 198:2008 (ISO 7438:2005), V4t liéu kim logi — Thir ubn.
[21) ISO 9441:1988, Steel - Determination of niobium content - PAR spectrophotometric method.

[22] TCVN 8521:2010 (ISO 9556:1989), Thép vé gang - Xéc dinh ham lwgng cacbon téng - Phuong
phép hép thu hdng ngoai sau khi dbt trong 16 cém tmg.

[23] TCVN 8509:2010 (ISO 9647:1989), Thép va& gang - Xéc dinh ham lwegng vanadi - Phwong phép
quang phé hép thu nguyén t& ngon Ira.

[24) TCVN 8511:2010 (ISO 9658:1990), Thép va gang - Xéc dinh ham lwgng nhém - Phuong phép
quang phd hép thy nguyén t& ngon Icva.

[25] TCVN 8512:2010 (ISO 10138:1991) Thép va gang - Xéc dinh ham lwong crom - Phuwong phép
quang phd hép thu nguyén t& ngon Iira.

[26] ISO 10153:1997, Stee! - Determination of boron content - Curcumnin spectrophotometric method.

[27] 1SO 10278:1995, Steel - Determination of manganese content - Inductively coupled plasma atomic
emission spectrometric method.

[28) TCVN 8506:2010 (1SO 10280:1991) Thép va gang - Xéc dinh ham luegng ti tan - Phuong phép
quang phd diantipyrylmetan.

[29] ISO 10697-1:1992, Steel - Determination of calcium content by flame atomic absorption
spectrometry - Part 1: Determination of acid-soluble calcium content.

[30] ISO 10697-2:1992, Steel - Determination of calcium content by flame atomic absorption
spectrometlry - Part 2: Determination of total calcium content.

[31] ISO 10698:1994, Stee! - Determination of antimony content - Electrothermal atomic absorption
spectrometric method.

[32] TCVN 8505:2010 (ISO 10700:1984) Thép va gang - Xéac dinh ham lugng man gan - Phuong phép
quang phé hép thy nguyén ti ngon Iira.

(33) TCVN 8519:2010 (ISO 10701:1994) Thép va gang - Xéc dinh ham leong lueu huynh - Phuong
phép quang phd phirc xanh metylen.

(34] ISO 10702:1993, Steel and iron - Determination of nitrogen content - Titrimelric method after
distillation.
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[35) TCVN 8517:2010 (ISO 10714:1992) Thép va gang - X4c dinh ham lwong phbt pho - Phuong phép
quang phé photphovanadomolipdat.

[36] ISO/TR 10719:1994, Steel and iron - Determination of non-combined carbon content - Infrared
absorption method after combustion in an induction furnace.

[37] ISO 10720:1997, Steel and iron - Determination of nitrogen content - Thermal conductimetric
method after fusion in a current of inert gas.

[38] TCVN 8502:2010 (ISO 11652:1997) Thép va gang - Xéc djnh ham lgng coban - Phuong phép
quang phd hap thu nguyén tl ngon Iira.

[39) 1SO 11653:1997, Steel - Determination of high cobalt content - Potentiometric titration method after
separation by ion exchange. '

[40] ISO 13898-1:1997, Steel and iron - Determination of nickel, copper and cobalt contents -
Inductively coupled plasma atomic emission spectrometric method - Part 1: General requirements
and sample dissolution.

[41] 1ISO 13898-2:1997, Steel and iron - Determination of nickel, copper and cobalt contents -
Inductively coupled plasma atomic emission spectrometric method - Part 2: Determination of nickel
content.

[42] 1ISO 13898-3:1997, Steel and iron - Determination of nickel, copper and cobalt contents -
Inductively coupled plasma atomic emission spectrometric method - Part 3: Determination of
copper content.

[43] 1ISO 13898-4:1997, Steel and iron - Determination of nickel, copper and cobalt contents -
Inductively coupled plasma atomic emission spectrometric method - Part 4: Determination of cobait
content.

[44] ISO/TS 13899-1:2004, Steel - Determination of Mo, Nb and W contents in alloyed steel -
Inductively coupled plasma atomic emission spectrometric method - Part 1: Determination of Mo
content.

[45] ISO 13899-2:2005, Steel - Determination of Mo, Nb and W contents in alloyed steel - Inductively
coupled plasma atomic emission spectrometric method - Part 2: Determination of Nb content,

[46] ISO/TS 13899-3:2005, Steel - Determination of Mo, Nb and W contents in alloyed steel -
Inductively coupled plasma atomic emission spectrometric method - Part 3: Determination of W
content,

[47] TCVN 8501:2010 (ISO 13900:1997) Thép - Xéc dinh ham luepng bo - Phuong phép quang phd
curcumin sau chung cét.

[48] TCVN 8520:2010 (ISO 13902:1997) Thép va gang - Xéc dinh ham lwgng luu huynh cao. Phuong
phép hép thy hdng ngogi sau khi dét trong 16 cdm tmg.
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[49) ISO/TR 15349-1:1998, Unalloyed steel - Determination of low carbon content - Part 1: Infrared
absorption method after combustion in an electric resistance furnace (by peak separation).

[50) ISO 15349-2:1999, Unalloyed steel - Determination of low carbon content - Part 2: Infrared
absorption method after combustion in an induction furnace (with preheating).

[51] ISO/TR 15349-3:1988, Unalloyed steel - Determination of low carbon content - Part 3: Infrared
absorption method after combustion in an electric resistance furnace (with preheating).

[52] ISO 15350:2000, Steel and iron - Determination of total carbon and sulfur content - Infrared
absorption method after combustion in an induction furnace (routine method).

[53] ISO 15351:1999, Stee! and iron - Determination of nitrogen content - Thermal conductimetric
method after fusion in a current of inert gas (Routine method).

(54) ISO 15353:2001, Stee! and iron - Determination of tin content - Flame atomic absorplion
spectrometric method (extraction as Sn-SCN).

[SS5] ISO 15355:1999, Stee! and iron - Determination of chromium content - Indirect titration method.

[(56) 1ISO 1691'8-1:2009. Steel and iron - Determination of nine elements by the inductively coupled
plasma mass spectrometric method - Part 1: Determination of tin, antimony, cerium, lead and
bismuth.

[57] ISO 17053:2005, Steel and iron - Determination of oxygen - Infrared method after fusion under
inert gas.

(58] ISO 17054:2010, Routine method for analysis of high alloy steel by X-ray fluorescence
spectrometry (XRF) by using a near-by technique.

[59] ISO/TR 17055:2002, Steel - Determination of silicon content - Inductively coupled plasma atomic
emission spectrometric method.

[60] TCVN 8510:2010 (ISO 17058:2004) Thép va gang - X4c dinh ham lugng asen - Phuwong phép
quang phd.
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