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LY ’u -1
L&i ndi dau

TCVN 7937-3:2013 thay thé TCVN 7937-3:2009 (ISO 15630-3:2002).

TCVN 7837-3:2013 hoan toan twong dwong véi 1ISO 15630-3:2010.

TCVN 7937-3:2013 do Ban k¥ thujt tiéu chun quéc gia TCVN/TC 17 Thép bién
soan, Téng cuc Tiéu chudn Do lwdng chét lugng G& nghi, Bd Khoa hoc va Céng
nghé cong bb.

TCVN 7937 (ISO 15830), Thép lam cbt bé téng va bé tng di tng luc - Phuong
phép thr bao goém cac phan sau:

- Phén 1: Thanh, dénh va d&y lam cét;

- Phén 2: Lo han;

- Phén 3: Thép dy ing le.



TIEU CHUAN QUGOGC GIA TCVN 7937-3:2013

Thép lam cét bé téng va bé téng dw rng lwc - Phwong phap thi -
Phan 3: Thép dw &ng lwc

Steel for the reinforcement and prestressing of concrete - Test methods -
Part 3: Prestressing steel

1 Pham vi ap dung

Tiéu chudn nay quy dinh cac phuong phap thir ding cho thép dy (ng Iy (thanh, day hodc danh) lam
cbt bé tong.

2 Tailigu vién din
Céc tai ligu vién dan sau rat cin thiét cho viéc ap dung tiéu chudn nay. Déi vdi cac tai liéu vién

din co ghi ndm céng bd thi 4p dyng phién ban dwgc néu. Déi voi cac tai ligu vien ddn khong ghi
nam c¢dng bé thi 4p dung phién ban ma&i nhét, bao gém c3 céac bd sung, stra ddi (néu cd).

TCVN 187 (ISO 6892), Vit liéu kim loai — Thur kéo.

TCVN 257-1:2007 (1ISO 6508-1:2005), Vit ligu kim logi — Ther d§ cimg Rockwell — Phan 1: Phuong
phép thtr(Thang A, B, C, D, E, F, G, H, K, N, T).

TCVN 1826:2006 (ISO 7801:1984), Vit ligu kim logi — D&y - Thir bé gdp hai chiéu.
TCVN 8285 (1SO 4957), Thép dung cuy.

ISO 7500-1:1989, Metallic materials ~ Verification of static uniaxial testing machines - Part 1:
Tension/compression testing machines — Verification and calibration of the force-measuring system.
(Vét ligu kim loai -Kiém djnh céc méy thir ddng truc tinh - Phédn 1: M8y thir kéo/nén - Kiém dinh vé higu
chuan hé théng do Iyc).

IS0 9513, Metallic materials — Calibration of extensometers used in uniaxial testing (Vat liéu kim loaj -
Higu chuén céc gidn ké dugc st dung trong phép thir don truc).

(4]
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3 Ky hiéu
Xem Bang 1.
Bang 1 - Ky higu
Ky hi¢u | Donvj ¥ nghla I Pidu
m mm | Chidu cao gan tai didm gitra -1 133142
amex | mm | Chitu cao ganI6n nhit hodc chibu sau ranh 18m 1on nhét . 13.3
2.4 E mm | Chidu cao trur'lg binh ctia phin thir | khi chia mét gan thanh p phAn trén chidy dai o7 | 14.2
- aua i mm | Chiéu:a-o gan tai vi trl mdt phin tw 13.3;14.2 o
| aw mm { Chidu cao gan tai vi tri ba phin W | 13.3: 142
]I A % B¢ gidn dai sau khi dt 5163
Aa | % | DOgiandai tdng tai Iye ion nhét oidu5
b ] mm Chidu rdng clia g&n ngang tai &idm giira 13.3.18
c mm Buéc gan hodc budre ranh 16m 133
c mm | B rdng ranh 13l Awéng kinh danh ngha clia ghi udn diing trong thir kéo léch 11.34 B
! phuong, dy
d mm | Buing kinh danh nghfa cla thanh, day ho3dc danh 53.1;72,9.2,
94.6:10.3.4
ds ! mm | Bwéng kinh danh nghta cia géi udn diing trong thir kéo Iéch phuong 11.34
o ’ mm | Buéng kinh xéc dinh bl hai hinh tru chudn @3t trong rnh clia gbi uén dung trong | 11.3.4
' | thir kéo lgch phuong
de mm I Buérng kinh hinh try chudn ding trong thir k&o léch phwrong 11.34
do mm | Buwéng kinh 18 ddn hedng 7.2
d mm | Budng kinh trong cing cda ranh trén géi udn ding lrong thir kéo léch phuong 11.34
D % Gi4 trj trung binh cla h¢ sé suy gidm iyc 16n nhat khi thir kéo léch phurong |_11.2; 11.4
D. | mm Buéng kinh trong clia khoang chira trong phép thir &n mdn cb (7ng sulit 1 10.34
i —[ % B¢ giam phdn tram cla lyc 16n nhét cho timg day trong thir kéo léch phrong 11.4
Den, mm | DBudng kinh cia gdi udn ding trong thidt bj thir uén 6.2.1
¢ mm | Khe hé trung binh gitra hai hang gan hodc hai hang ranh 15m lidn k& 13.3.14;13.325
E MPa l Mb dun aan hbi 52,53
7 Hz | TAnss gia t&i khi thir mai doc true 9.1:942
[ - Dign tich gan tuong dbi Diku 14
Fai N Lyc phé huy tirng day trong thir kéo lech phrong 114
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Bang 1 - ( tiép theo)

Kj higu| Bonvj ¥ nghia Bidu
Fa N | Lwc kéo Ién nhét trond thir kéo |83 |
;‘:*m N Gla trj rung binh cla Iy kéo Ién nhéit ' 82,102, 112,114
Foax N Lyc chay gly wéc tal 4 gidn dai khdng ty 12 0,1 % 52:53 i
Fon,2 N Lie chédy quy véc tai 43 gidn dai khéng ty 18 0,2 % 52,53 :
F N Pham vi lyc trong thir mdi doc truc 9.1,8.3,94.2
Fa N Gia trj Iyc coln trong mAu thir tai thédi didm ¢ trong thir ching ) 8.1
AFq N Gia tr] Iyc @2 suy giam clia mAu thir tai thoi didm ! lrong thir ching . 8.1
Fu mm’? | Dign tich méat cit doc clia mot gan 14.2
Fup N Lwc can trén trong thir méi doc tryc 9.1,9.3:9.42
Fo N Lyc ban ddu trong thir ddo &ng sudt ding rhiét va thir &n maén ¢ {ng subt I 81,82,83.84, |
0 10.1;10.2, 1042
G mm | Chidu sdu rdnh trén géi uén dung trong thir kéo léch phuong 11.34
h mm | Khodng céch tir mét phdng tiép tuyén dinh cla try 8& dén m3t day cla din huéng | 7.2
s mm | B vdng trong ma1 phing cong 1334
! mm Chidu dal ranh I5m 138.24 J
L mm | Chidu dai miu thi trong thir &n mén cé (g suit 10.2 :I
Lo mm | Chiéu daiclr (khi khéng cb lyc tac dung) trong thir dd hdi phyc g sult ¢ing nhidt | 8.1;8.3; 8.4; 10.2;
10.3.4
Chiéu dai tiép x0¢ dung dich clia m3u thir trong thir &n mén cé rng suAt :;:'51; AR
B Alg mm D¢ gi&n cla chidu dai ci¥ Lo dudi tc dyng clia lyc Fp trong thir 0 hdi phyc irng ' 8.1:83:84
sullt déng nhiét
Ly mm Chiéu dai bén bj dong trong thir kéo lgch phuong 11.3.2
‘; L2 mm Chiéu dai bén chi ddng trong thir kéo léch phuong 11.32
m; n - H¢ sé hoic sb | B4.9;13.3;142
P mm | Buéc xodn clia lao 1333
r mm B4n kinh cla try d& hinh try 7.2
R mm | Ban kinh tai gbc ctia gdi udn ding trong thir kéo léch phurong 11.3.4
Ra pm B¢ nham bé mal cla gbi ubn ding trong thir kéo léch phuong 11.34
S N mm? | Dién tich mat c&t ngang danh nghla cla miu the ‘ 532
ta h Théri gian thod thuin tdi da khi thir 4n man co Ing sult 10.4.5
ti h Théi gian chiu lyc cla ting day trong thir &n mén c6 (ng suit 104.5




TCVN 7937-3:2013 Bang 1- ( Két thac )

Ky hidu | bBonvj : ¥ nghla . Didu

i, h Thovi gian chiu lwe trung binh trong thir 3n mdn c6 (g sult 10486
fa s Thi diém bt d4u trong thir 89 hdi phye ing sult ding nhiét va thir &n mdn cé irng | 8.4.2;10.4

| sudt
Vo mm® | Thétich chL';a dung dich lhi cda khoang chira trong thlr &n moén cé (ng sult 104.3
2 % | Do thit rong ddi 53.1

B o ad Goc lach pheong trong thir kéo léch phuwong 11.3.2
B ad | Géc nghiéng ciia gan hajc 13m véi trye cla thanh hojc day ) 133
£x - |I Gia trj ¥ng su‘ét adi v&i lye bang x 532
p o% | B4 hdi phyc 8.4.9
e mm Phin chu vi khang chira gan hodc 16m 133.1.4;13.3.25;

14.2

E CHU THICH: 1MPa = 1N/mm?

4 Quy dinh chung vé miu thir

Néu khéng co thoa thun khic hodic quy dinh khac trong tiéu chun san phdm, mau thiy phai duoc idy
tir cac san phAm hoan thién trwéc khi déng goi.

Néu phai lay mau tir cac san phdm da déng goi (Vi dy: cudn hodic bo) thi phai hét sive Iy ¥ tranh gay
ra bién dang déo din t&i thay adi cAc tinh chét cia mAu thi,

Céc didu khodn bd sung cho m3u thl c6 thd xuat hién trong cac didu tirong (rng néu ¢6 clia tiéu chuln

nay.

5 Thirkéo

5.1 Miu thi

M3u thir phdi tuan theo cac quy dinh chung trong Bidu 4, chidu dai ty do cita mAu thir phai dii cho qua
trinh xac dinh o gian dai phan tram tdng tai hyc 1&6n nhit {Ag) theo 5.3.1.

Néu xac dinh % gidn dai sau khi dit (A) bing phuong phap thi cdng, mau thir phai dwgc vach diu
theo quy dinh trong TCVN 197 {ISO 6852).

Néu ¢an xé4c dinh d9 gidin dai tdng tai lwc Ién nhét (Ay) bing phurong phép thi ¢dng déi véi thanh hodc
day, phai vach trén mau thi cac vach céch ddu nhau trén subt chidu dai ty do [xem TCVN 197 (1SO
6892)] Khoang céach gira cac vach nay phai (a 20 mm, 10 mm ho#c 5 mm tuy theo dwéng kinh clia
mau thir,
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5.2 Thiét bj thiv
Thiét bi thir phai duwoc kiém tra va hiéu chuln theo ISO 7500-1 va c6 cAp chinh xac téi thiéu Ia cép 1.

Néu c6 sl dyng gian ké thl gidin ké phai dat do chinh xac cp 1 (xem ISO 8513) khi dung d& xac dinh
E, Fyo,1, Froz va dat d chinh xac c8p 2 (xem ISO 9513) khi ding dé x&c dinh Ag.

Phai st dyng cac bd ga kep mau thich hop dé tranh tring hop vi tri dit ndm trong hozc qua gin vi tri
kep.

5.3 Tién hanh thiy

5.3.1 Quy djnh chung

Thir kéo phai dugc tién hanh theo TCVN 197 (ISO 6892) @& xac dinh md dun dan hdi (E). lyc chay
0,1% va 0,2%( Fpo,1 Va Fio2 ), A6 gian dai tdng tai lwc 1&n nhét (Ag) va / hodc d§ gidn dai sau khi dit (A)
va dd that twong ddi( 2).

Phai sl dyng gian ké dé xac dinh cac gié tri md dun dan hdi (E), cac lyc chay 0,1% Foo1 vV 0,2% Fyoz
(Fpo V@ Fpo2) va 0% gidn dai tdng tal e Ion nhét (Ag). Chiu dai tinh toan clia gidn ké 14y theo cac tidu
chudn san phdm twong Gng.

Chi c6 thé xac dinh duoc gia trj Ag chinh xac khi st dung gidn ké. Néu trong qua trinh kéo khdng cho
phép dé gian ké trén m&u cho dén IGc ait mAu, khi d6 6 gidn c6 thé duge do nhy sau:

- Tiép tuc gia tai cho 16i khi gian ké dat duoc db gian 1on hon do gian Ung va&i Fpg 2, khi d6 ta thao bd
gian ké ddng thai ghi lai gia trj khodng cach gitra cac GAu kep clia may thi. Tiép tyc gia tai cho dén
khi m3u pha huy. Ghi lai gi4 trj khodng c4ch cubi ciing gitra cac dAu kep;

- Chénh I&ch gilra hai gia trj khodng céch ddu kep s& duoc tinh thanh phan tr3m gian dai cua
khoding c4ch ban dau gilra hai dAu kep va sé dugc cong vao gié Irj 66 gian do duoc bang gian ké,

D6i véi thanh va day, cho phép xac dinh Ag bang phirong phap thi céng [xem TCVN 197(1SO 6892))

Nén tac dyng Ién mau thir mdt lvc so bo bing khodng 10% gia tri lyc kéo 16n nhit dy kién tavdre Khi
i&p dat gian ké.

Néu khdng thé xac dinh duoc hoan toan Ay biing gidn ké thi phai mé t3 lai trong bao cao the ¥
Cac dgc tinh kéo nhw Fpos, Fooz, Fm durge xac dinh theo cac don vi lve.

Néu khdng 6 quy dinh khac trong tiéu chun san phim, d& xac dinh 3¢ gian dai sau khi dot (A), chigu
dai do ban dau ciia mAu thir phai biing 8 13n dudng kinh danh nghia (d).

Trong trrong hop vi tri dit mAu cach cac ddu kep trong pham vi 3 mm, phép thi v& nguyén téc phai
duoctai la khdng hop 1@ va dwoc phép tién hanh thi 1ai. Tuy nhién néu tAt ca cac ohi tidu cin xac dinh
déu bing hodc Ién hon céc gia trj quy dinh tuong Ung thi cac két qua thir vln dugc phép sl dyng.

" Ddi véi thiy nghigm thudng xuyén bi nha sdn xult thép dy eng lyc thye hign, thdng tin thir nghi¢m nén ¢6 trong tai ligu
ndi bd.
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5.3.2 Xac djnh md dun dan hdi

Mo dun dan hdi (E) dwoc xac dinh dya trén d déc phan tuyén tinh clia bidu db Iyc kéo - do gian trong
pham vi tir 0,2 F»dén 0,7 Fy, chia cho dién tich mat cit ngang danh nghfa ciia mAu ther (Sn).

E=“ Ot? Fm'onz Fm)/{aﬂ.?Fm-zo.sz )] ISn (1)

C6 thé tinh toan ¢ dc bing cach hdi qui tuyén tinh cac sé lidu thir nghiém hoac st dyng k§ thuat so
sanh tryrc quan bang mét trén.tirng phin cia dudng cong.

Trong mét sé trwéng hop, nhw véi thanh qua can néng va kéo ngudi, phwong phap neu trén khong thé
thire hién dugce. Khi @6 ¢d thé phai siv dyng mé dun cét tuyén gira mirc 0,05 Fr vé 0, 7 Fonhw sau:

[( 0.7 Fn- 0‘05 Fm) 7/ (€02¢m. Eo.0sFm )] I1Sa

Ngoai cAc Diéu khodn trong 5.3.1, phai d3m bao ring téc d tang tng sult duoc gitr khong ddi trong
subt toan by pham vi lrc diing dé do md dun dan hdi.

6 Thw ubn

6.1 Miu thiy

M3u thir phai tuan theo céc quy dinh chung trong Didu 4.

6.2 Thiét bj thir

6.2.1 S dyng thiét bj thir uén cé nguyén Iy nhu mé ta trén Hinh 1.

CHU THICH: Trén Hinh 1 biéu didn gbi udn v& truc 6& xoay con tryc dn thl khéng xoay. Tuy nhién cling 6 thé bd trl true d3n

xoay cén gbi ubn va tryc & khdng xoay.

2
3

_G'
1*-‘-\..%\
N

 ®Da

CHU DAN:
.. 1 Gliudn,
2 Tryc db.
3 Tryc ddn.

Hinh 1 - Nguyén ly cta thiét bj thi» uén

10
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6.2.2 Phép thir ubn ciing cé thé duoc tién hanh trén thiét bi c6 mot gbi ubn va nhidu tryc d [xem
TCVN 198 (ISO 7438)).
6.3 Tién hanh the

Phép thir ubn phai dwec tién hanh trong khoang nhiét dé tir 10 °C @én 35 °C. Mau ther phai dugc udn
quanh gbi uén.

Géc ubn va duwdng kinh gi tién phai tuan theo cac tiéu chudn san phim tuong tng.
6.4 Danh gia két qua thiy
Vige danh gia két qua thir ydn phdi tuan theo cac tidu chudn sén phdm tuong (rng.

Trong tredng hop khéng c6 céc yéu cdu cy thé, phép thir dwoc coi nhw dat yéu ciu néu trén mau ther
khdng xuét hign cac vét niit c6 thé nhin thay bing mét thudng.

Vét nirt déo bé mét co thé xult hién trén gan hodc ranh 16m va khéng duoc coi la khang dat. Vét nit
dugc coi I3 vét nirt bd mat khi chidu sau clia vét nirt khdng 16n hon chidu rong cda vét nirt

7 Thir bé gap hai chidu

7.1 Miu thir

Ngoai cac quy dinh chung trong Biéu 4, mAu thir con phdi phi hop véi TCVN 1826 (ISO 7801 )
7.2 Thiét bj thiv

Thiét b thir phai pha hop véi Bidu 4 ciia TCVN 1826: 2006 (ISO 7801:1984).

V@&i ddy cé dudng kinh danh nghia 10 mm <d s 12,5 mm, didu kién sau dwgc ap dyng cho thiét bj thie
nhu trong TCVN 1826 (ISO 7801): r= (30 £ 1) mm, /1 = 125 mm, d; = 11 mm hodc 13 mm.

7.3 Tién hanh thi

Phép tht bé gép hai chiu phai Swoc tién hanh theo TCVN 1826 (1SO 7801).

8 Thir @6 hdi phuc trng suit ddng nhigt
8.1 Nguyén ly ctia phép tho

Phép thir 6 hdi phuc (ng suét ding nhiét bao gbm viéc do sy thay @di vé Iyc kéo trong mdt mau ther
& nhiét 4 63 cho (thwdng duoc gitr & 20 °C néu khdng cé quy dinh khac) Guwgc gilv cang tai mot chiéu
dai khong ddi (Lo + & L), sau khi da duoc tac dyng mét e bt ddu (Fo) (xem Hinh 2).

Luong suy giam lyc kéo sé dugc bidu didn dudi dang ti 16 phdn trdm cla lyc bit diu trong mét
khodng th&i gian cho trudec,
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a
-
L,+AL,

k\l
_AFrl

/

N -
ok w,
I ' A
to J t
CHU DAN:
T Théigian,
L Chibu dai.
F Lyc.
Hinh 2 - Nguyén Iy phép thir 49 hdi phyc (rng suit ding nhiét
8.2 MA&u ther

Mau thl phdi tuan theo cac quy dinh chung clia Didu 4.

Mau thlr diing cho phép thir a6 hdi phuc phai dugc gitr that thdng. Trén suét chidu dai phan ty do cia
mau thr gitra cac du kep khdng durgc phép cb bt ky mot bién dang co hec hay x Iy gi khac.

Lay hai m3u thtr khac li&n k& mau thir 46 hdi phuc @& x4c dinh gia tri Iwe kéo Ién nhét trung binh (F.)
néu lvc bat ddu Fo dugc 4y theo ty 1& phdn tram cla E, vi dy: bing 70 % F, .
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8.3 Thiét bj thir

8.3.1 Khung gia tai

Khung gia t3i khdng dugc phép cb bat ky mét bién dang nao gay anh hudng dén két qua thir,

8.3.2 Thiét bj do Iyc

Luc kéo sé& duoc do bang phién do e 1dp ddng truc hodc bing thiét bj khac thich hep (Vi dy: hé théng
gia tai bing dén bay).

Phién do lyc phai duge hiéu chudn theo 1SO 7500-1 va phai co 8 chinh xéac + 1 % néu do lyc nhd hon
ho&c bing 1000 kN va + 2 % néu do lyc I&n hon 1000 kN.

B4t ky thiét bj do e nao khac néu st dung phai cd dd chinh xac twong dwong dé chinh xac cla phién
do lyc.

Do phan giai dAu ra cua thiét bj do lyc phai dat mirc 5 x 10 F, hodc cao hon.
8.3.3 Gidn ké

Chiéu dai ¢l (Lo) khéng nhd hon 200 mm. Khi thl» danh, nén st dung loai gian ké cé chidu dai cr
1000 mm hodc béng bdi sb clia chiéu dai budc xodn néu do chidu dai thyc (Lo + AlL) trén cling mot
day cla danh. Gian ké phai co do chinh xac hodc higu chuan thang do co dd phan gidi dau ra khong
thap hon 1 x 10® L, hodc 1 pm tuy theo gia trj nao 1én hon.

8.3.4 Co céukep

Co cdu kep phai dugec thiét ké d& dam bdo han ché dén mikc thap nhét kha ning trugt va xoay mau
trong subt qua trinh thi,

8.3.5 Co céu gia tai

Co c4u gia tai phai cho phép tang tai tac dung Ién mau thlr mot cach tir tr. Co chu nay phai dugc thiét
ké sao cho cb thé duy tri duwere chidu dai (Lo + A Lo) khong vugt qua céc gidi han trong 8.4.5 trang subt
théi gian thiy, ké ca khi xdy ra sy gidam lyc.

8.4 Tién hanh thi

8.4.1 Cac quy djnh v& miu the

M3Eu thir phai dwgc gilr tdi thiu 24 h trong phong thl trude khi dem thir.

M3u thir phai dugc kep chit bing co cu kep cla thiét bi thlr dé tranh bj truet trang Iuc gia tai va trong
toan bd thoi gian thir.

B.4.2 Tac dung lyc

Vige tac dung lwe ludn ludn duec tién hanh mét céch tir tir, tranh thay i dot ngdt.
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Qu trinh gia tai cho t&i 20 % cua lyc bat dAu F, ¢6 thé dwoc tién hanh tuy y. Giai doan gia tai Ién miu
thir tir 20 % dén 80 % clia F, phai drgc tién hanh lién tuc hodic chia thanh it nhat 1a 3 budce véi toc do
gia tai khong ddi va phai dugc két thuc trong vong 6 min. Viée gia tai trong khoang tir 80 % dén 100 %
cia Fo phdi dwoc tién hanh lién tyc va phai két thac trong vong 2 min ké tir khi d3 dat dugc 80 %
cua Fg.

CHU THICH: Tdc a6 gia tai dén Fo blng ( 200 + 50)MPa. min™' duge xem xét nhur 14 the d) gia tai déu,

Sau khi 33 dat dugc lyc bt dAu F,, tién hanh gil lyc khéng ddi trong théi gian 2 min. Ngay sau khi két
thic 2 min gir lyc & Fy, thoi diém f, bat dAu dugc tinh va ghi lai. Sau théi diém nay chi dugc phép didu
chinh @& duy tri sao cho Lo # A Lo dugc gitr khéng dbi.

Trén Hinh 3 biéu dién so dd gia tai.

FiF,
1 \LK~

0.8

0.6

0.4

0,2

CHU DAN
t Théi gian (min).
FfFo Ty sé gilra lvc tac dung vé lye bt dhu Fo.

Hinh 3 - Sor @b gia tai khi thir chiing

8.4.3 Lyc bit diu

Lyc bt ddu ,F,. duoc quy dinh trong céc tiéu chudn san phdm tuvong tng. Gia trj do thyc té cla lyc
b3t dAu phai ndm trong pham vi dung sai quy dinh trong Bang 2.

14
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Béang 2 - Dung sai cla Fy

Gié tr tha Fy Dung sai cia Fy
Fo <1000 kN t1%
*Fy > 1000 kN +2%

8.4.4 Lyc kéo trong th&i gian tho

Trong toan b thoi gian thl, Iye kéo khdng duec vret qua gia tri Iyc bt dAu 1én hon dung sai trong
Béng 2.

8.4.5 Duy tri dd gidn

D9 gian sinh ra do lyc bit ddu £, tai thoi didm ¢, phai dwgc do bing cac loai gian ké co hoc, quang
hoc hoac dién t& véi @@ chinh xac nhw duge md td trong 8.3.3 trng vé&i chidu day cir ban dau L, chon
trudre. Mirc a6 thay ddi clia A L, khong dugc vuret qua 5 x10 "° Ly hodic 5 um chon gia trj Ion hon
trong mét 1An do va khdng vuet qua 7 x10°% L, hodc 7 pm chon gia trj Ién hon gilra hai lan do lyc
lign tiép.

8.4.6 Nhigt dd thir
Nhiét dd phdng thir va nhiét 49 mau thiv phai dwge duy tri trong khodng (20 + 2) °C.
8.4.7 Tén suit doc lye

Ké tir sau khi bat ddu the, 49 gidm lyc phai dugc ghi lai lién tyc vai khoang cach gitra cac 1An doc lyc
theo céc gi4 tri trong Bang 3. Sau d6, lyc tiép tyc dwec doc it nhat 1 tudn 1 1An.

Bing 3 - Théi glan doc Iyc chuén

Phat 1 2 4 B 15 30 60

Gio 2 4 6 24 48 96 120

8.4.8 Tin sudt doc dd gidn

B9 gian dugc do bang gisin ké phai dwrec ghi lai lién tyc hodc téi thidu trong khi do Iirc, va hai lan trong
khi do hai lyrc lién tuc (& chu ky théi gian nhw nhau).

8.4.9 Thei gian thiy

Théi gian thly phai khdng nhd hon 120 h.

CHU THICH: Thev gian thi théng thudng 14 120 h hodc 1000 h,

15
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Gid Iri @6 @6 hdi phyc ing subt tai 1000 h (hodc hon) co thd dwee ngoai suy tr cac phép thiy véi théi
gian khéng dudi 120 h ma c6 thd dam bao ring két qua ngoai suy 1000 h (ho3c hon) I3 trong duong
vot két qud 1000 h (ho3c hon) thyre sy. Khi 86, trong bao c4o s& phai md 13 cy thd phuong phéap ngoal
suy.

Phuong phap ngoai suy hién dang s dung dya trén cdng thirc: logp = m logt + n (2)
Trong dé:

P i4 46 hdi phuyc tinh bing %.

t 12 thai gian tinh bang gidy.

mvan |1Ahésd.

9 Thdr moi doc truc
9.1 Nguyén Iy thir

Phép tht mdi doc tryc |a qua trinh tac dyng 1én mau thr mdt lye kéo doc tryc, Iwc kéo nay cb gia tri
thay ddi theo chu ky dudi dang hinh sin véi tdn sé khdng @di, 7, trong gidi han dan hdi cia vat fidu
(xem Hinh 4). Phép thlr dugc tién hanh cho dén khi mau thir bi phd huy hodc khi m3u chwa pha huy
nhung a3 dat t&i mdt gid trj chu ky gia tai cho trwée trong céc tidu chuldn sdn pham tuong Gng.

F wr

Fu

/ ]

SVARVA

CHU DAN:

| Thi gian.
Hinh 4 - Biéu dd chu ky gla tai

16
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9.2 Miu thir
M&u thi» phai tuan theo cac quy dinh chung trong Diéu 4.

Chidu dai phan ty do phai tudn theo Bang 4.

Bing 4 - Chiéu dai phén ty do nhd nhét cta miu thir

Thanh va dady | 140 mm ho#3c 14d, tuy theo gia trj nao Ién hon

Danh 500 mm hoc 2 IAn budc xoén, tuy theo gid trj nao Ién hon

Phan ty do ciia mau thir ndm gitra c4c ngam kep khéng dugc phép x& ly dwéi bat ky hinh thire nao.
9.3 Thiét bj thir

May thtr méi phai dugc hiéu chuln theo 1ISO 7500-1. B chinh xac phai dat it nhat £ 1 %. May th¥ phai
c6 kha néng duy tri gia trj e cén trén (F,,) trong pham vi £ 2 % cla gia trj lwc quy dinh va gilr dwoc
pham vi lwc (F) trong pham vi + 4 % gia tri quy dinh.

9.4 Tién hanh thir
9.4.1 Cac quy djnh vé miu thi

Mau th phai dugc kep Ién may thir sao cho lwc tac dung 1én mau theo phuwong doc tryc va khong
dugc phép xuét hién mdment ubn doc theo mau thir. Déi voi mdu dang tao, chl yéu 1a ddm bao sao
cho tét cd céc danh cda tao cling duge kep chit nhu nhau va lye kéo dugc phan bd déng déu.

9.4.2 Bé bn dinh lwc va tin sé gia tai

Phép thi phai dwoc tién hanh trong Didu kién 6n dinh vé& lyc can trén (F,), pham vi lyc (F) va thn sb
gia tdi (). Khéng dugc phép cé bAt ky mdt gian doan ndo v& chu ky gia tai trong subt toan bd thai gian
thir. Tuy nhién, van cho phép tién hanh tiép tyc tré lai mot phép thi d2 bj gian doan ddt ngdt. Mei gian
doan trong qQua trinh th& d&u phéi dua vao trong bao céo thu-.

9.4.3 Dém chu ky gia t3i
S6 lwgng cac chu ky gia tai s& dvgc dém toan b ké tir chu ky gia tai ddy du dau tién.
9.4.4 Tin sd gia tai

Tén sb cla céc chu ky gia t3i phai dugc gitv &n dinh trong sudt phép thr va dwoc gilr nguyén trong mét
loat phép thir. Tan sb gia tai khéng duwgc vugt qua:

a) 120 Hz d4i véi thanh va day;
b) 20 Hz déi v&i bd danh.
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9.4.5 Nhi¢t do thie

Nhiét d¢ clia mau thir khdng duoc vret qua 40 °C trong subt thdi gian thir, Néu khéng coé quy dinh gi
khac, nhigt do cla phong thik nghiém phai dwoc duy tri gitka 10 °C va 35 °C.

9.4.6 Tinh hep 1& cha phép thiy

Néu m3u thir bj pha huy bén trong phin kep m3u hodc trong pham vi 2d k& tir vj tri kep hay pha huy
phét sinh tir mot didm dic biét cia mAu thir thi phép thir sé bj coi 13 khang horp 18.

10 Thi &n mon ¢d (’ng suét trong dung djch thiocyanat

10.1 Nguyén ly thip

Phép thir nhdm xac dinh th&i gian cho toi khi phd huy clia mdt mau thir chiu tac dung mét lirc kéo
khdng @i, Fo, duge ngam trong dung dich thiocyanate (xem 10.3.5) tai mét nhigt d6 khéng déi cho
trurére,

10.2 Mau va miu thoy

Mot mau tuan theo cac yéu cdu chung trong Didu 4 bao gdm khéng dwéi 6 mAu dé thir 3n mén cb ng
suat va 2 miu dé xac dinh £, biing thir kéo don tryc trong triréng hop e ban dAu (Fo) dugc tinh theo

phan trém clia F, vidy: 80 % F,

Chibu dai ctia miu thty, L, phai 4t d& han ché 4nh hudng do uén tai cac du neo va nén bing 2 13n
chigu dai, Ly,

10.3 Thiét bj ther

10.3.1 Khung gia tai

Phai slr dyng khung gia tai dang cing. Tai trong dwoc tac dyng bang mét co cu Gon by hodc mét
thiét bj co khi hay thuy liwc trén mét khung kin theo phuong ngang hodc phwong ding.

10.3.2 Thiét bj do hyc
Thiét bj do lrc phai cé 88 chinh xac t6i thidu + 2 % va phai dugc hiéu chuln theo 1SO 7500-1,
10.3.3 Thiét bj do th&i gian

Thoi gian s& duoc do voi 3 phan gidi téi thidu 12 0,01 h. Thiét bi do thai gian phai dugc két hop véi
mot bd diku khién e ddng dé cé thé ding va gitr nguyén holc ghi lai thei didm pha huy mau voi €6
chinh xac khéng thdp hon £ 0,1 h. Trong lredng hgp khéng ghi dugc ty ddng, thdi gian cho dén loc
pha huy s& |4 gia trj thdi gian ghi lai dwgc cudi cing tnreéc khi miu pha huy.

18
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10.3.4 Khoang chira dung djch thir
Khoang chira dung dich thir nén cé& dang hinh try va dwoc 1am kin & hai diu. Buéng kinh trong cla
khoang D, du¢c tinh theo cong thirc sau:

D, 2 /(200 +d)xd (cac kich thwoc tinh bang milimét)

Trong Bang 5 dua ra mdt sé gii_& tri dwéng kinh trong, D, nén slr dyng
Bang § - Bwdng kinh trong D; ctia khoang thir nén st dyng

Kigh thude tinh bang milimet

Dung kinh miu thir, d Gid trj D¢ nén si? dyng
d<19 t4i thidu 70
19‘;6550 16i thidu 100

Chiéu dai knoang thir phai di cho chigu dai thlr Lo téi thiéu 1a 200 mm.

Vat ligu ché tao khoang thlr phai ¢é kha nang chiu dwee dung dich thir & nhiét 4o 50°C.
Khoang thir phéi dwge déng kin trong subt qua trinh thér va khdng dwgc phép cé khi xam nhép.
10.3.5 Dung djch thie .

St dyng mét trong hai dung dich thir nhu dwéi Gay, teong ng véi hai mire ndng do thiocyanale cao

va thap:

~ Dung dich A: dung dich nwéc ammoni thiocyanat, ¢é dwgc bang cach hoa tan 200 g NH,SCN viao
trong 800 ml nwéc cit hoic nwéc da khir khoang. Chét lugng clia ammoni thiocyanat phai dat cap
phan tich v&i ham luvgng NHSCN khdng nhé hon 88 % va lwgng ion CI khéng 1én hon 0,005 %,
lwgng ion SO, khéng lén hon 0,005 % va ion S* khéng I&n hon 0,001 %:

— Dung dich B: dung dich nwoc kali sunphat (K,SO.), kali clorua (KCI) va kali thiocyanat (KSCN) hoa
tan trong nwéc cat hogc nwéce khir khoang. Dung dich ther B phdi chira 5 g/l SO, 0,5 g/l CF va 1
g/l SCN™.

D¢ din dién cla nwdc dung dé chuan bj cac dung dich A va B khéng dwoc vuet qué 20 pSicm.

Phai chu y 1a hai dung dich nay s& cho cac két qua thlr khac nhau va khéng thé so sanh v&i nhau, St

dyng dung dich dwgc quy dinh trong tiéu chusn san pham.

CANH BAO: Té 86 ligu an toan vit ligu twong (ng thdng bao cic hoa chit nguy hidm khi thao
tac va xi¥ Iy cac hoa chit nay sau khi s& dyng phéi dwge tinh dén khi si dyng hoa chét trong
phép thir nay.
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10.4 Tién hanh thir

10.4.1 Quy dinh chung vé miu thir

Mau thir dugc lau sach bing vai mém va khi» ddu m@, vi dy: bing axétdn (CH,COCH,) va sy kho
trong khéng khi.

M3u thir phai dugc bao vé chéng 3n mdn bing mdt Iép phii holic phirong cach don gidn khac ti v tri
bt ddu di vao trong khoang thir va sau vao phia trong clia khoang téi thidu 1a 50 mm. Chidu dai thi
(Le) V4 chidu dai cia m3u thir tiép xuc véi dung dich.

10.4.2 Gia tai va duy tri liec kéo

Mau thir dirge dt vao may kéo va ldp khoang thir Ién miu thir. Ly kéo dugce tac dyung 1én mdu cho
dén khi dal dugc gia trj Fo.

Gia trj hye chi thj (rng véi F phai dugre gitr trong pham vi + 2 % trong subt thoi gian thir.

Gia trj lye Fp dugc ghi 1ai & thdi diém 1, va dwpc kidm tra sau nhirng khodng thdi gian thich hop trong
subt qua trinh ther va d&u chinh néu cin.

10.4.3 Didn dung dich vdo khoang thw

Sau khi hoan tat viéc gia tdi, khoang thi s& duyc lam kin dé tranh rd ri. Mot Ivong dung dich thir ¢b thé
tich Vp, dugc gia nhiét Ién dén nhiét 69 trong khodng tir 50°C dén 55°C dugc dién ddy vao trong
khoang thir. Dung dich ndy phai dwge thay méi sau méi lan thir. Thé tich V, phai ai @8 cé khong it hon
5 ml cho m&i cm? b& mat mau thir doc theo subt chidu dai Lo. Vige didn dung dich vao khoang thir sé
duec tién hanh trong vong 1 min. Sau dé, thiét bj do thdi gian s& dwgc thiét 13p & thoi diém bt dlu ¢,

Khdng duge phép khudy trén dung dich trong qud trinh thir.

10.4.4 Nhigt d9 trong khi thor

Trong khodng th&i gian tir fo dén (t, + 5) min, nhiét dd cia dung dich tht s& duoc didu chinh dén
(50 + 1)°C dbi véi day hodc bd dinh va (50 = 2) °C dbi véi thanh va phai dwgce duy tri trong sudt thei
gian thy.

10.4.5 Két thuc thir

Phép thir drgc coi nhw két thic khi m3u bj pha huy hojc 12 da dat 8én thei gian quy dinh t,.

Péi v&i bd danh, phép thir duge coi nhu két thuc khi miu thiz ¢ it nhdt mdt day bj pha huy. Néu vj tri
dirt ciia m3u thlr ndm ngoai chidu dai thir Ly thl phép thir durgre coi nhir khéng hop 1&.

Théi gian cho (i khi pha huy miu f; sé dwoc do va ghi lai véi d6 chinh xéc dén 0,1 h. Néu mau chua
bi piia huy sau thdi gian f,, két qua thir sé& dwoc ghi l3i 13 ;> L.
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10.4.6 Xac dinh tudij tho trung binh cho dén khi pha huy ()

Khi da thir hét mot loat mAu thir, cac gia tri 4; s& duec sép xép theo gid trj thei gian, Gia Irj trung binh
(i,) chinh 12 gi& trj & vj tri gilra cta chudi sip xép nay hoac 18 gia trj trung binh sb hoc cla hai gia tri
gitra trong tredng hop sd phép thir 1a sb chén.

11 Thir kéo léch phwong

11.1  Nguyén |y thir

Phép thr ndy nhim myc dich xac dinh hé sé suy giam lyc kéo lon nhét khi kéo ddng tryc do bj Igch
mot gée 20° quanh mot gbi udn quy dinh trrde @i véi ndm mau ther 1y tir mdu danh cb dwéng kinh
danh nghia béng hodc I&n hon 12,5 mm.

11.2  Miu va miu the

Mot miu tuan theo cac yéu clu chung trong Didu 4 phai du chidu dai dé lay duoc it nhat 12 mau the,
MGt trong hai mau 14y & hai dau ctia miu sé dugc thi kéo déng tryc dé xac dinh F,,.

Phan cén lai cia m3u sé dugc cét thanh it nhat 10 mau thr cho thlr kéo léch phuong.

Chi cin 5 két qua th(r hop (& 1a au dé tinh gia trj D (xem 11.4) nhung van nén 8y it nhat 10 mau vi ¢c6
thé sé xay ra cac phép thir co két qua khong hop lé.

Chiéu dai cia mdi mau thir ph3i thda man cho phép thir va céc thiét bj kep.

Céc mau thlr khong duge phép qua bat ky mdt sy chudn bj hay xt Iy ndo khéc sau khi cét,

11.3 Thiédt bj the
11.3.1 MG ta chung

May ther phdi cé6 mt khung cing va phai thda man moi yéu chu tir 11.3.2 dén 11.3.5. May thir sé phai
c6 mét dau neo bj dong cb dinh, mdt ddu neo chl dong di chuyén trén do c6 gén thiét bi do Iyc, mot co
cdu gia tai va mdt gbi udn co ranh ¢b dinh vai kich thwdc theo quy dinh.

11.3.2 Kich thwoc

Kich thude cia thiét bj thir thd hién trén Hinh 5 s& phai nhw sau:
- Ly {700 £ 50) mm;

- LJ 2750 mm;

- «20°:0,5°%
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Truc quay clia gbi ubn phii vudng gdc véi mat phing tao bdi hai nhanh neo b adng, chu dong va tam
cia géi ubn,

CH DAN;

-y

Neo gitr.

2 Gbiudn gira,

w

BAu chdl 8dng.
b DAu bjdong.
Hinh § - Cdc kich thieée chinh cua thiét bj thir kéo lach phwong
11.3.3 Neo

Trye doc cla cé hai ddu m3u thir phdi vudng goc v&i mit phdng dé neo. Cac sai léch vé vi trl hinh hoc
sé dan téi cac két qua thir khong chinh xac.

Neo ph3i thda man cac yéu clu sau:

Khi kéo ddng tryc dng bd neo duoc sir dung trong thir kéo léch phuong, céc két qua thi phai dat
t&i thidu 12 95 % gid trj lyc kéo khi thye hién kéo ddng tryc theo Didu 5:

~  Chuyén vj tvong @i doc truc cla day 13i so véi cac day ngodi cla bd danh khéng duoc 16n hon
0.5 mm khi dat téi 90 % gia tri i¢rc kéo khi thir kéo ddng tryc;

~  Chuyén vj cUa ném neo trong 84 neo phi nhé hon gi4 trj trong Bang 6;
- Tiép xtic gia phAn cbn cla & neo v&i ném neo phai chat trong subt qua trinh thir;
- Phan rang cda ném neo phai c6 chidu dai téi thidu tir 2,5 84n 3 1An dwdng kinh bé danh.

Béng 6 ~ Chuyén vj clia ném neo

[ —

Phdn trim cta e 160 nhit Chuyén v] t4i da cho phép®
i
|~tir 0 % d&n pha huy 5mm
i i&r 50 % dén phé huy 2.5 mm

‘ * Khdng tinh chuyén vi 8&ng ndm Iruwdc khi kéo

| . -

22



TCVN 7937-3:2013

11.3.4 Gébi ubn

Gbi ubn phai duoc ché tao tir thép dyung cy theo TCVN 8285 (ISO 4957). Thanh phan hoa hoc, té chire
té vi va nhiét luyén phai ddm bao cho gbi ubn c6 dg déo va kha ndng chéng mai mon cao.

D clirng bé mat phai dat tir 58 HRC dén 62 HRC do theo TCVN 257-1 (ISO 6508-1).

B& mt hoan thién clia mdt ranh gbi ubn méi phdi c6 69 nham R, khéng vwot quéa 1,6 um (R, duoc
dinh nghia trong 1SO 4287).

Céc kich thwéc clia géi ubn dugc cho trong Bang 7 (xem Hinh 6).

Gbi ubn phai dugc cb dinh ¢hac chén dé khong duoc phép ¢ bat ky mét chuyén vj tinh tién hoac xoay
nao.

11.3.5 Co cdu gia tai

Co céu gia tdi nén st dung phién do lyc va phdi dwgc hiéu chudn theo ISO 7500-1. D9 chinh xac tdi
thiéu phai dat + 1 % gi4 trj hién thj khi do lyc trong pham vi > 10 % gia trj toan thang do.

Téc do gia tai phdi diéu chinh duwoc. Tde d6 gia tai phai duoc kiém soat trong qua trinh thir sao cho khi
Iwc kéo @at t&i 50 % Ilwc bén dy kién thi tdc d gia téi phai ndm trong khodng tir 30 MPa/s dén
60 MPa/s (ho#c trong pham vi tbc 49 gidin tir 15 x 10* s @én 30 x 10 s™'). Téc 86 ndy phai duoc duy
tri cho téi khi mau bj phé huy.

Bang 7 - Kich thwéc clia gbi ubn

Kich thuéc tinh bing milimét

| Duéng kinh bé danh
ll Kich thuée
12,5 6én 13,0 15 dén 16 17 dén 18 ;
Pudng kinh gdi ubn danh nghla,d, 40 ' 49 59
Goc gilra cac sudn vét 60° 1 12' i- 60° ¢ 12' 60°+ 12 |
Ban kinh lugn tai chén ranh vat R 2102 2102 2102 T
Chidu s8u ranh val ,G ?".6 1 95 12
| Chidu rdng ranh vét ,C, 13i duwdng kinh danh ngha ,d, 14.4 17.9 219
Budng kinh trong cla rnh val, d 247101 299101 349101 :
|
Budng kinh khi cé 2 hinh try ndm trong ranh val.dy 57,0+ 0.1 720101 810201
Duéng kinh hinh try chudn, d, , 14 18 B 20 1
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Hinh 6 - G&i uén

11.4 Tién hanh thir

B& mat cla ranh gbi ubn phai dugc 1am sach ky (xem 10.4.1) trrére khi tién hanh thir. Néu b6 danh bj
cong nhe, khi d6 phai 3t m3u thi 1én ranh géi udn sao cho chidu cong cing huréng véi hudng Igch
phuong trong khi kéo,

Phai kidm tra ti vi tri clia mAu thir sau khi 63 I3p vao trong céc dAu neo trudc khi bit ddu tac dyng luc
kéo. Trong qué trinh gia tai phai kiém tra 60 kep chit cia cic ddu neo dé d3m bao cho b dénh khong
b truot i so véi cac d3u neo.

Tbe 86 gia tai phai phit hop véi 11.3.5.

Phép tht sé bj xem 1a khéng hop 18 néu bé danh bi Girt tr mot day tré 1&n ma vi trf At ndm ngoai &iém
tiép xac vai gbi ubn.

Gia lrj F,; ciia mdt phép thir hop 1é sé dwgc ghi lai voi 9 chinh x4c nhw 43 néu trong 11.3.5. Gia trj D,
tuong Ung sé dugc tinh tir F,, theo céng thirc sau rdi dwa vao trong bo céo:

o) =[1-FF£]><100 1%]

mm

Gi3 lrj D phai duge tinh 13 gia trj trung binh cda cdc gia trj 0;
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12 Phan tich hoa hec
N&i chung thanh phan hoa hee dtrge xac dinh bing phuwong phap phéan tich quang phé.

Trong tredng hop cb tranh chip v& phwrong phap phan tich, thl thanh phin hoa hoc phai dugc xac
dinh bng mot phwong phap thir trong tai dugc quy dinh bdi mot trong cac tiéu chuan quéc gia hoac
quéc té.

CHU THICH: Danh myc cac titu chudn xac dinh thanh phan hoa hge dugc ligt ké trong The myc tai ligu tham khéo.

13 Do céac dic trenghinh hoce

13.1 Miu ther

M3u the phai tuan theo cac yéu ciu chung trong Didu 4.

Chidu dai cia mau th phai di dé tién hanh cac phép do theo 13.3.

13.2 Thiét bj thee

Cac dic treng hinh hoc sé dugc do bing mét thiét bj co do phan gidi tdi thidu phai dat:

- 0,01 mm khi do chidu cao gan (v&i thanh hodc day da tdi va ram) va dd sau cla ranh 16m (dbi voi
day kéo ngudi &n 16m);

— 0,05 mm khi do khoang h¢ gilra hai hang gan hojc hai hang ranh I6m;

- 0,5 mm khi do khodng cach gitra cic gan hoic gilra cac ranh 16m dé xac dinh bwdc gan hoac
bwéc ranh 16m (xem 13.3.1.3 va 13.3.2.2), chidu dai cla raph 16m ( xem 13.3,2.4) hoac khi do
buwéc xedn clia bé danh (xem 13.3.3);

—  mdt dg khi do goc nghiéng clia g&n hodc ranh Idm va tryc doc cla day hodc thanh.
13.3 Tién hanh thi

13.3.1 DPogan

13.3.1.1 Chiéu cao tai didm cao nhit (ana)

Chiéu cao gan tai diém cao nhét (amax) dwgc xac dinh bing cach do chidu cao cla 7 (n 2 5) gan riéng Ié
trong mét hang tai diém cao nhét cla tirng gén va tinh gia trj trung binh trén tt ca cac gia trj thu dwoc.

13.3.1.2 Chiéu cao gan tai mot vj tri cho trwéde

Chiéu cao gan tai mot vj tri cho trudc (Vi dy: tai didém mot phin tw, diém gitra hodc didém ba phén tv vei
Ccac gia tri twong (Ng ays, @m VA ays) phai dugc xac dinh bang cach do chiéu cao cla n (n > 3) gan
riéng 1& trong mdt hang va tinh gia tr trung binh trén cac két qua do dugc.

13.3.1.3 Buwéc gan (¢)

Budc gan (c) dwgc xac dinh bang cach l4y chidu dai cia khodng do chia cho sé bwéc gan.
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Khoang do cé thd [a khoang cach tir tim ciia mdt gan dén tim clia mdt gan khéc trén cing mét hang, do
trén dudng thing song song véi tryc doc cba san phim. Chidu dai clia khodng do phai Ién hon téi
thidu 1a 10 bude gan,

13.3.1.4 Phin chu vi khdng chira gin (Ze)

Ph&n chu vi khéng chira gan (£e) duece xac dinh bing tdng cac khe h trung binh e gira cic gan cla
hai hang gan k& nhau tinh cho tirng hang gan. Gia trj khe hé trung binh ( e ) phéi duge xac dinh tir téi
thiéu ba sb do.

13.3.1.5 Géc nghiéng cla gan (3)

Géc nghiéng clia gan (8) dwgc tinh dyra trén gia trj trung binh céc gia tri géc nghiéng riéng 1& do trén
tirng hang gan véi cliing mt géc.

13.3.1.6 Chiéu rdng cia gan ngang (b )

Chidu rdng clia gan ngang( b ), xem Hinh 8, m3t cit M - M, phai dwgc xac dinh nhw 14 gia trj trung binh
cUa ba sé do trén cing mdt hang, tai diém gitra clia gan, vudng gdc véi trye clia gan

13.3.2 Do vitI1om
13.3.21 Yéu cdu chung

Cac phép do trén bé danh ¢6 vét 16m phai dwge thye hién trén tirng day riéng 18 coa mau.thir. Trwde
khi tién hanh do, cac day danh sé& phai dwoc tach ra khdi bé va nén thdng nhung khdng dugc lam hu
hai b& m#t ddy. Cac miu thr day don khdng dugc nin thing trong qua trinh s3n xudt cling sé dugc
nin thing ma khong dugc 1am hu hai bé m3t day.

13.3.2.2 Chidu sau tai didm sau nhit ()

Chigu s3u 16m tai didm s3u nhit (8mex) duoc xac dinh bdng cach do chidu sau cla n (n > 5) vét 1om
riéng 1& trong mot hang tai 6idm sau nhét va [Ay gia trj trung binh clia céc gi4 trj do dugc.

13.3.2.3 Bwéc 16m (¢)
Buée 16m (¢) uoc xac dinh bing cach Iy chidu dai ciia khodng do chia cho sé buwéc I6m.

Khodng do c6 thé 1a khodng céch tir tim cla mdt v&t 16m dén tim cla mdt vét I6m khac trén cling mot
hang, do trén dudng thing song song véi truc doc clia sdn phdm. Chidu dai cba khodng do phai iom
hon t&i thidu 14 10 buée 18m.

13.3.2.4 Chidu dai ranh 16m (1)

Chiéu dai ranh I6m ( | ) phai dugc xac djnh 1a gia tri trung binh cUa ba sb do trén cing mét hang, song
song Vi tryc doc ciia day trong dudng thdng vubng géc véi ranh 13m tai tdm cla n6 trén bé mit day.
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13.3.2.5 Phin chu vi khdng chira I6m (s)

Phan chu vi khang chira I6m (Ze;) Gugc xac dinh blng tdng céc khe hé trung binh e gilra cac gan cua
hai hang 16m ké& nhau tinh cho tirng hang 1dm. Gia trj khe hé trung binh ( e ) phéi dwgc xéac dinh & toi
thidu ba sb do..

13.3.2.6 G6c nghiéng cua vét 16m (8)

Géc nghiéng clia vét Idm (8) duec xac dinh I3 gia tj trung binh cac gié trj goc nghiéng riéng 1€ do trén
tirng hang Iom.

13.3.3 Buw&c xoan cla tao danh (P)

Budc xoéin clia tao danh (P) duwgc xac dinh 13 khodng cach gira hai diém twong ty nhau lién tiép cla
clng mjt day.

Nén do khoang cach nay trén mét t& gidy trén do c6 in hinh cta tao dénh béng phwong phap thich
hop.

13.3.4 D) thing

D9 vdng (hy) thé hién d¢ thing ciia sdn phdm dugc xic dinh bng cich do trong mél phing cong
khodng h& gitra san phim va dudng thng néi hai diu clia hai gia d& c6 dinh cach nhau 1m trén do d&
san pham (xem Hinh 7).

Kich thuere tinh béng mm

/’:\

}

1

Hinh 7 - Do d§ vong.

14 Xac dinh dién tich gan twong 86i (fr)
14.1 Quy djnh chung

Viéc xac dinh dién tich gan tvong déi (fz) cua thép vin dy rng lyc phai dugc tién hanh dya trén cac
két qua do trong 13.3.1.
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Im

i

{72 Al

Y
i

Hinh 8 - Xac djnh dién tich mit cit doc Fr
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14.2 Tinh fx
14.2.1 Dién tich gan twong adi-

Dién tich gan twong ddi dugc tinh theo cong thirc sau:

— > Fgy, sinp,,
1&m "
fo=—y —& 5
fx w; c, (5)

Trong dé
- n lasd hang gan ngang ¢o trén chu vi;

- m la sd lwgng mit nghiéng trén céc gan ngang khac nhau trong mot hang:

- Fg= i(a,_fm') 14 dién tich mat cét doc cla mdt gan (xem Hinh 8), trong dé ay la chidu cao trung

f=1

binh tai vj tri i clia gan dwee chia thanh p phan clia chigu dai Al.
14.2.2 Cong thikc gian lwgc

Néu cong thirc tong quat trong 14.2.1 khé ap dung vi phai ding cac thiét bj diic biét, cé thé st dung

cdng thirc gian lwoc.
Vi dy st dung cac céng thirc gidn luwee nhu sau:

a} Cong thire hinh thang:
1
fa =(a8y. +8 d- _— 6
R = (84 + 85 + 85, )(n Ze’r)'d»ndc (6)

b) Cong thirc Simpson:

1

fa = (28,4 + 8, + 283, )(nd - ) e, )EE )
¢) Céng thire Parabol;
=228 (rd - T6) ®)
ndc
d) Cang thirc kinh nghigm:
fo= 1%'“ ©)

Trong 46 A 14 hé sé kinh nghiém thé hién twong quan gitra fx rng v&i mét bién dang day nhét dinh;

Céc gid trj @y, 8m, a3 dugre x4¢ dinh theo 13.3.1.2. £f dwgce xac dinh theo 13.3.1.4.
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14.2.3 Coéng thirc diing dé tinh fy

Céng thire diing dé tinh f phai phi hop véi tidu chudn san phdm va dugc dwra vao trong bao céo thi.

15 Xac dinh sai 1gch khdi lwgng danh nghia mét mét dai
15.1 Miu thir

M3u thtr phai tun theo céc yéu cdu chung trong Didu 4. Ngoai ra, mau thi phai cé cac dau mot duge
cit vubng abe véi tryc.

15.2 D$ chinh xac phép do
Chidu dai va khdi luwgng clia mau thir phai dugc do véi dd chinh x4c t6i thidu 14 + 0,5 %.
15.3 Tién hanh thir

Phan tr3m sai léch so véi khéi lvong mét mét dai danh nghia phai 1a dd sai léch gira khdi lwgng mot
mét dai thue clia m3u thl, duc tinh tir khdi lwgng va chiéu dai clia miu, so véi khéi lwgng mot mét
dai danh nghia trong cac tiéu chudn san phim.

16 Béo cdo thir

Bao cao thl phai bac gbm cac thang tin sau:

a)  Sb hiéu cla tieu chudn nady: TCVN 7937-3:2013 (ISO 15630-3:2010);

b) Tén cia miu thir (bao gdm ca Guéng kinh danh nghia cda thanh, day va bé danh);
c)  Chidu dai cia miu thi,

d)  Phép thi d3 tién hanh va cac két qua thir twong (rng;

e)  Tiéu chudn san pham twong Gng, néu cé;

f)  T& ca cac thong tin phy lién quan dén m3u thl, thiét bj thl va tién hanh thi.
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[42] ISO 13898-2:1997, Steel and iron - Delemnination of nickel, copper and coball contents -
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