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Vat lidu kim loai — Thir kéo & nhiét do thudng

Melallic taletials — iensile testing al ambient temperaluie

1 Phain vi ap duny

Tieu chufn nay qui dinh phuong phap T kéo val Hdu kim loal va xbc dioh cac Qe tinh co hge & hicl
A thufding.

2 Tiéu chuan trich din

TOVN 2245 1999 (150 2086— 2 ;. 1988} Hé lhdng 1SO vé dung sal va ldp ghop — Phin 2 . B oip
duny sai tigu chudn va sai 1&ch gidi han dai vai 16 va trye,
TOVMN 47398 © 2001 (150 377 - 1997) Thép va san phim thép - Ly lpz’!u wa chudn bi i a7 e tinh,
150 2504+ 1 0 1984 Sloel -- Conversion of m'mlzgaﬁun values - Pant 1 Carbon aird low alloy stoels,
Thep — Su chuydn A6i ca gid i gidn Jdai - Phdn 1 Thép cacbon vi thep hop kine i,
150 2666-2 - 1004 Sleel - Conversion of efengstion values - Part 2 - Ausienitic sieels,
Lhep - Sy choydn 00 cia giad b gidn dal - Phan 2 : Thép austenil,

150

=]

(8]

00-1 198G Melalic maledials — Verilicallon of stalic uniaxial igsting macfiines - Part 1 Tensie
festing machines,

WA i kit loai - Kiém dinh m}s’:y thir ding truc linh ~ Phan 1 May Uur kawv.

150 9513 1849 Melalic malerials - Verificalion of exiensomelers used in uniaxial lesling.
Val liéu kim ioai - Kigm dinh may do dd gian {gian ké) dang cho thir kéo Jdong tive,
3 Nguyén lac (o

Thir kéo mau thir doc truc bang luc kéo, théng thudng cho dén dit dé xac dinh mdt hofic nhidu g

ling oo hos dude dinh nghia d didu 4,
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Pheép thit duge tign hanh d nhidt dé thudng tir 10°C dén 35°C, ndu khéng cd yui dinh kiidc. Phép thay
lign hanh trong didu kign dude kidm soat phai thue hign d nhidt do 23°C + 5°C.,

4 Dinli nghia
Trang licu chudn nay st dung cac dinh nghia sau:

41 Chibu dai cir (L.} (Gauge lengih) Chidu dai phan hinh try hodic Eng 1y ctia mau th a8 to do
¥ . .

giane dad, Dade Ligh ¢dn phan bigt gitta:

411 Chiéu dai cit Ban ddu (L.} (Original gauge length) : Chiéu dai cir hude khi dal e,

1

4.1.2  Chigu dai cit luc cudi (L,) (Final ‘gauge length) : ChiBu dai cif sau khi mau Uhir bj keo din

{xem 1113
4.2 Chigu dai phan song song {L.} (Parallel length) : Chidu dai phan song song dido gia cong ot

ETIRIS

ECh thich - Khat nigin chigu Jdai phan song sung thay cho kbiai nigm khodng cach gt ¢ i kep dor vin

nadne [t khong gio edny. '
'

4.3 Do gidn dai (Elongation) © Lugng gla tang chia chidu dat cit han dau (£1,) Lai LAl ky hai diéin nao
trorgy ki e, ;

4.4 Dd gidn dal trang d8i (Percentage elongation) @ Do gidn dai inh by phin bame cin ohide dai
ot han ddu (L), '

441 Do gidn dai du tuong doi (Percenlage penmanent elongation) : Su 1ang én cia chicu dai i
ban dau eta mau it sau khi bd dmg sudl qui dinh (xem 4.9), dude tinh baug phan am coa chidu dai

Cit han i 'ibl,). .

4.4.2 P yidan dai tuang 481 sau khi din {A} (Percentage elongalion aller fracitrey DS gitin Jii e

::t';;l chigtcdai oir sau khio dit (0 - 13, dude tinh banag ohdn tam ata chidn dai e loe dan o
0w e ;

DA v s tet 1y 13, ©d chidn dai o ban dau khae voi 5.65 J.\'az' Chony déa S, ke dign beh mal Gat

nugang ban dan eda chiéo Jai phan sang song. thi ky higie A phai ba sung ham chi so hid i her 50 I

b efir st dung. vidh

Ay = DO gidn dai liong déi e chido dai eg @ oy 1a 113 \/\
My '

- BAN
5 Gk \].\‘o =5 J - e
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DO vai mau Ut khong ty 18, ky higu A phai bi sung thém chi s bidu thi chidu dai cir ban dén i su

dung duge linh bang mitimet, vi dy ;
A g = DO gidn dai ong A6i s chidu dai ol (Lo)' 1A 80 mm,

4.43 19 gidin dai kong A8 téng sau ki dit (A,) (Percentage total elongnlion st hactwe): DO pifin
dai tdng (A0 gian dai dan 1di codny vdi 4O gidn dai déo) tia chifu dai cif tal thai didm it linh bing phitn

tram cua chidu dai cif ban ddu (L,).

444 DG gidn dai khi Iy that l9n nhat (Percentage elongalion al maximum force): Suf tang 1én o
chidu dai cir ctia maAu Uit khi lye i Km nhat, tinh bing phén tram cta chidu daicif ban ddu. N6 huong
dirge xae dinh & gilta 46 giain dai wiony dot t6ng khi lye th 16n nhal (Ay) va 40 gian dii taong d36i khang

by 4G khi lue B 10n nhat {(Ag) (xem hinl 1),

4.5 Chita daf cif cha may do dé gidin (L) (Extensometer gauge length): Chidu dai pléin song song

cha mau 1 d(s'ng d¢ do phin kéo dai dat hén may do do gian,
Pé do gioi han bén chay va bén dit thi thdng 88 L, 2 L /2.
D@ do rae thdng s "khi” hofic "sau™ luc thi 19n nhat, L, gan bing L.

4.6 B9 keo dai (Extension): Lugng Wing Jén clia chiu Jai ¢if do may do a0 gidn (1.) xée dinh duge

tai thes digm 04 cho.

4.6.1 Do kéo ddi tusng dof du (Percenlage punmanent extension): Lugng ting lén cua chifa dai e
& may do 19 gian xac dinh dugs sau Khi bo tng sudl qui dinh khdi mau e, duge ik hiing phim

franm Glido dai cir e iy du 99 gidn (L,).

- . L) ~a » u-’ i3 . N . . - - 4. .
4.6.2 DO kéo Jii lrony o6 tai didgm chay (A,) (Percenlage vield point extension) Phiu keo dii aitia
didin BAL dan chay va difim bt din bidn ciing déu A6 vai vAL ligu chay khimg lén e, o duge tinh

bany phan wim aia chidn dai e cia may do do gian.

- a ey, d, ey N . " o - LT - 2 PP
7 G0 whal Wuny Jdoi () (Petceriage réduciion of atea); 0O hay Joi dién tich it cid ngaang (5, G0

0
e 1Y

Idn nhal xuat hién ki i duge Linh bing phan tram cda dién tich mal cat ngang ban dau (5.).

H

4.8 Lyc lon nhat (F,) (Maximum force) @ Lyc kn nhat tac dung 1én mau thii trong khi that sau khi giea

didm chay. DO vai vit lidu khong co didm (:gtéy, 13 gld 1 e 10n nhat ki thy
£

N : g} : : . . 3 3 . 3 - . o
4.9 Ung sudl (Shiess) - Luc (hir chin cho dién tich mat cdl ngang ban dau (S,) cia mdu th Wi th

diém bat ky trong khi thi,

4.9.1 Gidl lian bén kéo (R,) (Tensile slrength} : Ung sudl tuang (mg vl i Ion nhat (£}
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492 Gidi han chay (Yield strength) - Uﬁg sual tal didm.chay cla vat lidu kim loai khi' dé xuat hign

hidn dang déo ma hrc thn? khdng Lang. Co sy khac nhau giita; . R
‘ _
4.9.2.1 Gidi han chay trén (R,,) (Upper vield sirength) : Gia tri (mg sudt tai didm khi xudt hign sy

gidm ddu Lan ctia hee thr (xem hinh 2).

4,9.2.2.. Gigi han chay dudi (R,,} (Lower yield strenglh) : Gia tri Ung sgaé’i nha n_t‘nlz”::l‘h‘p:lg qué trinh
chdy déo, khdng tinh d8n bal ky hidu ithg chuyén liép ban ddu nao. . |

T LI T

493  Glai han déo qui udc vdi dd kéo dal khéng ty 18 (R,) (Mool stenyth non propottional
. 'n R o
extension): Lng susl lai d6 45 kéo dai khéng W18 bang véi phdn qui dinh gia chiéu dai cir cho may do

dé gian (L,) {xem hinh 3). Ky hidu sif dung duge kém theo phan tréim qui dinh, vi dy Rz

4.9.4 Gidi han deo qui udc vai do kéo dai tdng (R} (Proat strength, total éxiension: [ng sual tai A6
dd kéo Jai tdng (do kéo dai dan héi cdng do kéo dai déo) bang vdi dd gifin dai quy dinh ciia chidu daj
cit cho may do do gian (L,) (xem hinh 4). Ky higu st dung duge kém theo phan trdm qui dinh, vi du Ry,

4.9.5 Gidi han bén qui uéc {R,) (Permaient set strength): Ung sudlt tai Jd6 sau khi bd b, do gisin dai
du hodie do keo dai dur due tinh bling phén tram ciia chidu dai cif ban ddu (L) hosc chién dai cit cho

may do A6 gidn(L,) khong dude vagl qua mifc qui dinh {xem hinl 5},

Ky higu it dung dioe kém theo phan triim qui dinh cha chigu dai civ ban ddu (1) hoile cia ehido dai e

cho may do 46 gilin (L), vi dy Rg,.

o ! T
5 Ky hiéu va giai thich

Ky higéu va gidi thich lang 'myg cho trong bang 1.

i
6 Mauthu

oo [ T R R - P UL L S £
o i LAciind Var MLIE UG '

6.1.1 Qui djnh chung
Hinl dang va kich thude efia mau thd phu thude vaoe hinh dang cta san phdm kim loai ding 48 lay mbu

Mau et thudng duge ché lao bang cach gia cong co mau 1dy W san pham, phoi ép hoac duc. Tuy
nhidn e6 hé thit ma khang céin gia cong sén pham cé mat cdt ngang khéng ddi (Ihép hinh, thanh, Jay.

v.v.) va mau duae (nhif 1a hoyp ki s3t va hop kim khéng st duc).

- Mal cAl ngang clia mau i co thé 1a hinh trén, vudng, chir nhiat, hinh kinyén hoae trong cac Luimg hep

dae hiél cd cac hinh dang khac.

Mau thr, 6o chigu dal eif ban dau ién quan.dén dién tich mat ¢l ngang ban ddu b phuong binh
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Lo= k S, dugc goi 1a mdu (i 1y 18. Gia Jri k = 5,65 duge qudc 16 chap nhan. Ghidu dai cif ban dau

khong duge nhé han 20 nim. Néu dién tichitmai cat ngang ban dau cla mau Uxt qua nhd J3i vii you
cAu chiéu dai cif theo hé s6 k = 5,65 cb thé diing gia tri k 16n hon (thudng 13 11,3) hoac st dung mau

thur khing ty i€,

Trong trudng hop mau thi khng ty 18, chidu dai clr ban dau (L;) duge 1ay phw thudc vao dién tich mal

cdl ngang ban dau {S,).

Dung sai kich thuéic ciia mau thd phii phi hyp vdi cac phy lyc Wung (ing (xem 6.2).

F=

i 58 tham

Bang 1 = Ky hidu va gidi thich

3

Ky hidu bon vi Gial thich
khao"
i Mau tha
1 a? mm Chiéu day coa mau thit phidng hoac chidu day thanh 6ng cla
' mau thit dny
| 2 b mm Chiéu rong clia phin song song cia miu thi phiing holc chidn
’ ring trung binh cha dai ¢il doc theo Gng hofic chifu 1ony eia
day det '
: 3 o nin Buang kinh ciia phan song song cia mau It 1ron hodo Jdidny
kinl day tron hosic dudng kinh trong clia Gng.
4 D mimn Budng kinht ngoai cla ong -
5 L. mm Chiéu dai cir ban d4u
i L, mm Chiéu dai cit ban ddu d8 xac dinh A,
6 L mm Chiéu dai phdn song song
Le mm Chidy dal cif cia may do d9 gian
7 L i | ChiGu déi tng cha mau tha
8 L, . mm Chidu dai cif lic cudi
- L, ; mm Chidu dai cff lue cudi sau khi dot dé xéé dinh Ay (xem phu luc H)
9 S.  mm? . Dign tich mal ¢l ngany ban dau cha phin song sony
10 S, mim? l Dign tich mat cat ngany ulﬁ’) nhat sau Khi dt _
- koo HE s5 1y 18 ’
11 z % Do lhéf’ tudng d6i

“;ﬁ - ‘S‘n
S

"

x 100

~4



TLVN TYT D ZU0ud

_ Bang 1 (két thuc) o

S8tham | o sy | Don vi ' o " Giai thich o
khdo" o ' e
12 - - Céc dau dé kep
Bé gtan dai
13 - mm 9@ gian dai sau khi did
Lt
14 AY % Do gian dai Wwong doi sau khi dit
L=l oy
T A, % | D kéo dai tuong ddi tai didm chay
- LU mm D9 kéo dai tai luc 16n nhat
18 A, %" B4 gidn dai tuong dal khong 1 1é tai thai didm luc Ion nhat (F,)
17 A, g Do gian dai tuong doi 18ng tai thei didm hic Ion ahdl (F.,)
18 At % Db !_c'ﬁén dai tdng ddi téng sau khi i
19 S % Do gian dai tugng d6i khong 4§ 18 qui dinh
20 . % D6 kéo dai tuang déi 1dng (xem 28)
21 ' . ‘ % bo .géz‘m dai hoac t}é keo dai du trong doi qui dinh
| "
22 E. N Lo ian nhat
Gidi han chay — Gidi han déo — Gidi han bén kéo
23 R Nfmm? | Gidi han chéy trén® '
24 R, N/mm? Gidi han chay dudi
% R, NAmm¢ | Gidi han bén kéo
26 R, N/mm? Gidi han déo quy udc voi d{) kéo dai khong 1y 18
27 - R, N/mm? | Gidi han bén qui uéc
28 R, N/mm? | Gidl han déo qui udic véi 46 kéo dai 1dng
. E N/mm? Modun dan hoi
1) Xam hinh 1 dén hinh 13, E
2) Ky hidu T ciing duge st dung trong tiéu c}’lu:‘in san pﬁém thép 8ng.
3) Xemd.42 :
4} 1 Nfmn = 1 MPa,
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6.:.2 Maéu thir qua gia céng

Mau thir qua gia cang phéi cb goc iugn chuy8n idp git:: phén ddu 8 kep vao ngam va phan sony song
néu chiing cO kich thudc khdc nhau, Kich lhm;{!c cia gbc lugn chuyén ép 1a guan trgng va chung dugc
x5¢ dinh (heo cac yéu cdu k§ thual cla vat lidu ndu chung khong dugc cho trong cac phy tyc thich hyp
(xem 6.2). |

e - gt

Cac déu aé kep phai cd hinh dang lh!ch hdp vm ngém kep cla méy ihu ?ruc c0a miu thi phai trung

hoéc snng song v lruc Jit e, .

Chidu dai phan sony sony (L) lwac' chiéu dai gilta cac ngam dd kep trong trvdng hgp mau thir khong
cé goc ugn chuyén lidp, phai ludn lun 16n hon chidu dai cir ban ddu (L),
6.1.3 Miu thir khéng qua gla cong

!
Né'klj méau thi-bac goém cac phan khong gia cdng cla san phdm hodc thanh miu khdng gia cong, chidu
dai gita cac ngam d8 kep phai di dé danh ddu cr ban ddu va cach ngam mdt khoang hgp ly (xem phuy
uc A v D). ' '

L

Mau duc phat cé goc, iugn chuyén 1iép gtUa phan d4u dé kep vao ngém va phén song sony. Kich hude
clia goc luyn chuyén Lidp 1a quan trong va ching duge xéc dinh theo cée lidu chuéin san pham. Cac dau
a8 kep, phai co hinh dang thich hyp vii ngam kep ctia may hif. Chidu dai phan song song (L) phai
ludn 1udn on hon chidu dai it ban dau (L,).

6.2 Loai mau thu-

Cac loai mau thir chinh cho trong phy luc A va D theo hinh dang va loal san phém nhy quy dinh trong
bang 2. Cac loai miu thir khac duge qui dinh trong tidu chuéin san ph&m.,

Bang 2 — Cac loai miu thi chinh

: Loal san pham l
f= , ST ” T
i Tam - Phang Day - Thanh - Binh hinh
: \ . Phy luc tugng
O B @ ing
© C6 chidu day linh bing milimét 1a | C& dudng kinh hogic canh tinh bang mitimétl 1a
¢ —— ; S
! 0.1 < chidu day < 3 - A
: ” ey
23 24 c
6ng 3]
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i ' N

6.3 Chuan b mau thur

D6i véi cac loai vat lidu khac nhau 18y va chuén bi mau thir theo cac’ yéu catl Bha TCVN 4398 * 2001
§$oan)] e R - L

o ) vty e [ A sl g g

7 Xac dinh dién tich mat cit ngang ban diu {S},)

NIV s -

Dién tach mal cét ngang ban ddu duge tinh tr wéc do céc kich thudc lu'ung img. Bs,) chinh xac cla phép
tinh nay phu thudc ban chat va loai mau thir. Didu néy du'oc thé hién & ;)hu luc A va D doi VGi cac loai

mau thir khac nhau.

8 Danh dau chidu dai cit ban ddu (L,)

Moi dau clia chidu dai cu’ ban dau dudc danh dau bang nét wel hoic bang vach ntumg é(hong Ui
bing khia chit V vi co thé géy ra dit som.

i

DGl véi mau thir ty 18, k&l qua tinh cda chied dai cif ban déu dugc 1am tron dén 5 mm do do sui sai khac
giita chidu dai cir va chiéu dai danh dau pha; nhd hon 10% ciia L,. Phu lyc F ¢6 sd dd dé xac dinh chiduy
dai cir ban d3u tang (mg véi kich thude clia mau thir hinh chir nhat, Clidu dai cit ban dau phai duge

danh dau vél dd chinh xac £ 1%.

N&u chidu dai phan song song (L) 1dn hon nhidu so vdi chidu dai ¢ir ban ddu, vi du déi véi mau thir
khéng gia cang, c6 e danh dau mat sé chiéu Jai clir phu lén nhau, g&t diu nhau,

Trong mot s6 trudng hgp, -dé gilip cho vigc danh ddu, v8' mét dudng song song vdi Iruc trén bé mi cia
méu thi, doc theo né danh dau chifu daiclt.” - o

4

9 Do chinh xac cta may thu

May thir phéi dugc kigm dinh theo 1S0 7500-1 va phai dat cdp 1 hodic 6t hon.
Sif dung may do dé gian cap 1 (xem 1SO 95};5? dé xac dinh gidi han chay trén va gidi han chay dudi, va
stf dung may do do gian cap 2 (xem 1SO 9513) dé xac dinh gidi han chay (dd kéo dai khang ty 18) va

cac dic tinh khac (voi dé kéo dai lon hon).

10 Diéu kién thyr
10.1 Tc“ic dé kéo

Feit khl cé cac qui dinh khac lrong tidu c!man san pham. {6c dé kéo phai phil hetp vl cac yéu can thadi

day phy thude vao ban chal cla vat liéu.
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10.1.1  Gidi han chay va gidi han déo..
10.4.1.1  Gidi han chay trén (R,,,)

Trong mién dan hdi va cho 1di gitt han chay trén, tc do chuyén dong cla cac ddm dong clia may Unr
phal duge giit khéng déi & mie c6 hé duyc va phai ndm lrong gidi han llén quan dén tSe 4 tng uny
sudl cho trong bang 3. : '

Bang 3 — Toc do tang img suat

Modun dan héi cia vat ligu (E) Tdc dj ting tmg suat
N/ mm? - N/ mm?. s ™ e
min max
: <150 000 | 2 | 20
2 150 000 6 60 :

10.1.1.2 Giot han chay dudl {R,)

Néu chi xac dinh gidi han chay dudi, t8e g6 bifin dang khi chay ez phiin sony song cla mau thir phai
nam giira 0,00025/s va 0,0025/s. Toc do bién dang clia phén song song phai gilf khang déi O mue co
thd, Néu khong thé didu chinh tryc tisp t6c d6 nay, 1hi phai didu chinh t8c A6 13ng (my sual ine khi bt
dau chay. sau dé khong Jdugce didy chinh cho dén khi kél thic qua trinh chay.

Trong mgi trudng hgp t0¢ d6 tang Ung sual trong mign dan hdi khdng duge vurgt qua 16¢ dg Ion nhal clio
trohy bang 3.

10.1.1.3 Gidi han chay trén va dudi (RT" va R,)

Neu t;él hai givi han chay duge xac dinh ﬁong cung mot phep thir, phai tuan theo cac dieu kien dé xau

dinh gidi han chay dudi (xem 10.1.1.2}.

10.1.1.4 Gidi han déo (xac dinh theo dd kéo dai khang ty 13) va gidi han déo (xéc djnh theo dé
kéo dai tdng) (R, va R) '
Toe do tEng ong sudl trong khodng gidi han cho trong bang 3.

Trong khu vuc déo va cho téi gidi han déo (xac dinh theo 40 kéo dai khdng ty 1& hodc 49 kéo dai tong)
i0c d6 bién dang khéng vuol qua 0,0025/s.
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10.1.1.5 Toc dé chuyén dong

Néu may thir khéng c6 kha nang do hodc kiém soal toc b bign dang, phai sit dung van t6c chuyén
ddng olia cac con trugt dimg bing vdi t6¢ dd 1ang (mg sudt cho trong bang 3 cho dén khi ké! thuc qua

trinh chéy. ' ;

10.1.2 Gidi han bén kéo (R,.)

iy

10,1.2.1 Trong khw vire déo S

Toc do bign dang clia phain song song khéng viurot qua 0,008/s.

10.1.2.2 Trong khu viyc dan hai

N&u phép thir khéng bao gém viéc xac dinh (ng sudt chdy, 16c dd may hit cb thé dat tée dg 1dn nhal

cho pheép frong khu vifc dac,

10.2 Phudng phap kep
Mau thir phai dugc gilr bling gach thich hgp nhu ném, kep ren. gia kep c6 gd ...).

Céc ddu giir phai duge ché tao dé dam bao rAng mau thir dugc giit sao cho lyc duge dil doc lruc nhidu
nhdt ¢é thé, Didu dd dac bidt quan trong khi thl vat lidu glon holic kit xac dinh dng sudl chdy déo (do
gian dai khdng 1y 16) hoac (ng sudl chay déo (do gian dai 18ny) hofic img suat chay.

’ ' - T - . . . ’ ' ! :

11 Xac dinh d¢ gidn dai sau khi dat () . ,

11.1 B gian dai say khi gt duge xac dinh phi hgp véi dinh nghia trong 4.4.2.

Dé dat dude didu dé, 1Ap lai c3n than hai phan dift cha mau thir sao cho dudng tam cla chang ndm trén
mdt dudng thing.

Can phai chu y dic biél dé dam bao sy tiép xuc ot gilra cac phan din ciia mAu thit khi do chiéu Jai cudi
cling. Didu nay dac biél guan Irong trong trudng hgp mau thdr cd m4t cit ngang nhd va mau thir ¢ 1
s gian dai thap. e

Dé gidn dai sau khi dat (L, ~ L,) dude xac dinh dén 0,25 mm gan nhat bang thiét bi do cd dd phéan giai
0.1 mm va tri s6 Ao gian dai sau khi dit duge lam tron dén 0.5%. Néu dd gidn dai Wrang d6i nho nhat -
qui dinh nho hon 5%. can luu y dac biét khi xac dinh dé gian dai (xem phu iuc E).

Noi chiing. phép do nay chi ¢é gia Iri néu khodng cach giita ché dit va chd danh dau chisu dai gan
nhal khéang nhé hon mot phédn ba chidu dai ¢if ban dau (L,). Tuy nhién phép do céd gia tri khéng phu

thude vao vi tri din, néu a¢ gian dai sau khi din béing hodc Idn hon gia tri qui dinh,

12
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11.2 DOt val may thir co khd nang do dn gian Jai sau dint béﬂg méy do d9 gian khong cau phai danh
dau chidu vai chudn. Dd gidn Jdai duge do nht Ia d¢ g;én dai téng sau khi dat va do du cdn phai trer di
dd gidn dai gan héi dé nhan duge do gidn dai sau khi d, ' '

NGi chung phép do nay chs ¢O gia tri ndu cho ain ném bén trong chidu dai clf cho may do 4o yian (L,).
Méy do nay co gia ki khong ké dén vi %rf cua mat cAt dit ndu do gign déi sau dut bang ho#éc 13n hon gia
tri qui dinh. ‘

§een g !

Chit thich - Néu liéu chuﬁn san phdm’ qut drnh viéc xéc dinh do gién dat lucng dat sau khi dit d3i vai chiéu
dai cif da cho, chidu dai ¢l cho may do 4§ g!én phéi bing chidu dai nay,

11.3  N&u do gian dai dugc do rén chidu dai ¢8 dinh cho truéic, nd ¢ thd chuydn ddi thanh chidu déi
ol ty 18, bAng cach s(f dung codng thitc chuyén d6i holic bang dudc thoa thudn trudc khi bit dau thif (vi
du nhy trong 1SO 2566-1 Va 150 ZJGB-Z)

Cha thich - Vide so sanh 49 gisin dai luvng ddi chl cb lhé khi chléu dai cif hodic chifu dai o cho may do Jo
gian, hinh dang va dién tich mat cal ngang Ja nhu nhau hodc khi hé s8 1y 18 {k) la giéng nhau.

11.4 D8 trénh cd mau thir bi loai bd, trén d6 vat gay xudl hién bén ngoai giol han qui dinh trong 11.1,
cd thé sl dung phugny phap dua trén co s'& chia L, thanh N phan bAng nhau nhu qui dinh & phy lye G.

12 Xac dinh d5 yidn dai tuong doi téng tai luc 16n nhit Ay

Phudng phap nay xac dinh trén d6 thj lirc - d9 kéo Jai nhan Jduge blng may do d6 gidn, 30 keo dai tai
lyc thit 19n nhat (AL,,). '

MO sG val igu thé hign khoang phiing tai lyc 10n nhat. Khi xay ra diéu dé, do gian dai luong ddi tny i
e Ion nhalt dugc [8y & diém gilta cua khoang phiing do (xem hinh 1).

Chigu dai ci cho iay do do gian phai dugc ghi trong bao cao thi.

b

<5

s
o

ian dai tegng 481 tdng 121 hee 1én nhit duge tinh bing cdng thire sou:

A = AL

nox 100

o

Néu phep thif kéo lién hanh trén may thi duge diéu khién bang may tinh ¢o hé& thing thy nhan du ligu,
d¢ kéo dai duge xac dinh tye U6p tai thdi didm e 16n nhat.

Tharn khdo phuong phap thi cong dudc rinh bay d phy luc H.

13



ICVN 18772002

- 13 "Xac dinh gidi han deo. qui udc véi dé kéo dai khong ty 18 (R,,)

1

13.1 Gsfﬂ han déo (qui udc vai do kéo dai khdng ty ié) ducic x4c dinh 1 dd thi luc — dd kéo dai héﬂg
cach ke duong song song vdi doan théng cua ducng cong va 0 khoang cach tr dé lu’ong duang vdi
phén !ré’im khong 1918, du’dc mé 13, vi du 0, 2% Bl§m ma tai r’io duong théng nay cit dudng cong la luc
Iircfng lfng voi gi(jl han déo yéu clu (36 kéo dé: khéng ty 1&). Gu:ii han déo nhén dudc bang cach chia
iye nay cho didn tich mat ¢t ngang ban diu cha méu thdr (S,) (xem hinh 6).

Phai dam bao dé chinh xac khi vé dé thij e ; dé kéo dai.
N&u doan thing cla dé th luc - dd kéo dai dude xac dinh khang rd rang, do dé ngan can viée ké dudng
song song vdi 4o chinh xac dam bao, can theg quy irnh sau (xem hinh &), |

Khi vifot qua gidi han déo dy doan, It thir gidm d&n gia tri bing khoadng 10% hic thir nhan dude. Sau
db hee thir tang trd lai cho dén khi vugt qua gia tri nhan duge ban ddu. Bé xac dinh gidi han déo yéu
cdu, vé mol dudng thlng qua vong tr8, Sau db.ké duong thdng song song véi dudng thdng nay tai
khoadng cach tit dudng cong chinh xac ban d4u, duge do doc thea hoanh d8, bling véi phdn tram khong
ty 1& duge md 13, Didin cét nhau clla duﬁng"théng song song nay va dm‘:ﬁg cong lyc 'dc’x kéo daila lue
lidng ng vOi gscﬂ han deo, GIGE han déo nhan dugc béng cach chia lyc nay cho dién tich mat ¢at ngang
Mban ddu cha mau thir (S,) {xem hmh ).

Chi thich - Viéc higu.chinh diém xusl phat cla dudng cong co thd duge thyc hidn b&ng cac phuong phéap

khae nhaw, Thudng st dung phargng phap am-_.l: ké mdt duiing !hﬁng song song véi duang thdng duoe xan dinh

. bAog vong trd ma nd cAl ngang phén dan hdi 'b# I6n cua a8 thi, 4 ddc cha d8 1h} 1A gén nhat voi vong 11d, Hidm
ma duding thng nay ot lruc hoanh 1a didm xUal phat chinh xac cla dudng cong.

13.2 Cac dac tinh ¢d thé nhan dugc ma khong phai vé dudng cong lyc ~ dd kéo dai bang cach st
dung cac thiét bi ty dong (nhu 13 b vi xdr Iy), i

14 Xac dinh gidi han déo theo dd kéo dai téng (Ry)

14.1  Gidgi han déo (@6 kéo dai téng) du‘cc xac dinh trén dd thi luc ~ dd kéo dai bang cach k& indl
du’ong thang song song vdi truc lung (truc ia.rc) vé d khoang cach i lruc tung bang vai dé kéo dai luong
déi téng. DiEm ma dudng thdng do cét dudng cong fa iue luong (ng vai gidi han déo qui dinh. Gidi han -
déo nhai dirge bAng cach chia hfc nay cho dign tich miit cit ngang ban déu cla mdu h (S,) {xem

hinh 4).

14.2 Cac dac tinh co thé nhan duge ma khéng phai vé dd thj luc - dd kéo dai bang canh sif dung 1hiét
bi tyr dong,

14
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15 Phuong phap kiém dinh gidi han bén qui dinh (R,)
» ﬁ
M&u thir phai chiu luc tac dong W 10 s dén 12 s tuong (mg val ing, sudt qui dinh va sau khi bd e, 4o

gisn dai qui dinh ho3ic dd kéo dai qui dinh khéng duoc 1an hon tf 5O phdn tréin qui djnh A5i vai chidu dai

¢t ban déu,

16 Xac dinh do thét tuong d5i eta dién tich (2)
B6 thét twong déi cta didn tich duge xac dinh phi hgp vai dinh nghia trong 4.7.

Hal manh dut cia miu thir duge 18p Jai sao cho duding truc clia ching ndm trén mt dudng thing. Dign
lich mat ct ngang nho nhat sau khi dut {S,) dugc do vdi d@ chinh xac & 2% (xem phy fyc A dén D). Sy
sai khac gilra dién tich (S,) va dién lich m#t cit ngang ban dau (S,) thé hién nhu ia phan trdm cla dign
tich ban ddu 1a €0 IhAl tuong d6i cla dién tich, |

17 Do chinh xac cha két qué thir

D& chinh xac cha kél qua thlr phy thude vao mot sa thong sé ¢d thd chia thanh hai loat

- thong s0 do nhu la cAp cla méy thr, may do dd gidin va dd chinh xéac cua vide do kich thude mau
iy, '

- vAt liéu va thang 84 th nhu 14 ban chat cha vat ligu, thong 88 hinh hoe va viéc chudn bl mdu thr,
10c d9 U, nhigl dg, thu thap di ligu va k¥ thudt phan tich.

Hién nay do Ihidu 86 lidu cia 18t cd cac loal val iBu nén khbng 1hé qui dinh cac gia b cda 09 chinh xau

cho cac dac tinh khac nhau do duge bling thir kéo.
Phy lyc J qui dinh hudng dan x&c dinh d6 khéng dam bao do lidn quan dén cac thong s du.

Phw luc K qui dinh cac gia iri nhén duye 1 cac phép thif gitra cac phong thir nghiém cac nhor thép va
hap kiny nhdm.,

18 Bao céo két qua thir %

it nhat bae cao kél qlu’: thir phai bao yom cac ;hﬁllg lin sau
a) s0 hiéu liéu chudn nay, do 1a TCVN 197 : 2002 (1SO 6892);
b) d&u Hiéu nhan bidt mau thir o

&) vatliéu qui dinh, ndu bist; \
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d) loai méu thir,
e} vi tri v huding 18y méu thir, E |

f) dAc tinh dudc do va k&t qud.

bT]
p=1 v
[
@ ,
D -'l - :«'*‘"l-* :
: .
N ': ':
™ { /
/ /
1.6 O gidn dai tueng dsi
AF ]
—— b
SR

Ch thich - Xem bang 1 d& gidi thich $& tham khdo.
Hinh 1 - Dinh nghia do gian dai .

16
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..§ -
Rl
2 A
o ‘;é’
” = Hidu ung chuyén tiép ban dauy Hiéu Urig chuyén tiép ban dau
O ~4 : Iag{ 22
~
o~ o~
. - SRR |
Do kéo dai tuung 40i Bd keéo dai tuong Joi
a) i ' b)
|
@ ! g
@ -
~ -
(“;"é o
o D2 kéo dai tang 4 ¢ D¢ kéo dai tudng doi
c) o

d}
Chni thich - Xem bang 1 d& giai thich 58 Iham khao.

Hinh 2 - Pinh nghia gidi han chay trén va dudi doi vai loal dudng cong khac nhau
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| Ung sudt

26

19 Bé gisn dai tuong d96i
L. ho#c d$ kéa dai tuong doi

o
d
e

Chi thich - Xem bang 1 d€ gidi thich s8 tham khdo.

Hinh 3 - Gidl han déo, d$ kéo dii khéng ty 1& (R,)

] k]
3 3
B ; )
2 g
A B T ‘“'7
; i
™ :. ™~ /
™3 ! 1 [ ¥
: E
" RUEY ‘ o )
-~ Do gidn dai Wwdng do
ho#c d6 kéo dai lusny ddi

o
20 D keo dai tuong déi

Ch thich - Xem bang 1 dé gidi thich s& tham khao.
Hinh 4 - Gigi han déo, dd kéo dai téng (R, Hinh 5 - Gidgl han bén qui ude (R)

18
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2 A
g s |
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0 D3 kéo dai ;
Dd kéo did khdng ty 18 quy dinh

Chu thich - Xem bang 1 dé gidi thich s tham khao.,

Hinh 6 - Gigi han déo, 3 kéo dai téng
khong ty 18 (R,) (xem 13.1)
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Ung sudt

25

15 D& gidn dai lusng ddr

~ Hinh 7 - D§ kée dal tuong dgi
tai diém chay (A.)

Chis thich - Xem bang 1 a8 gidl thich sd thar:aa kivho,

I
I

' Hinh 8- Lyc 160 nhat -

S Do gisdn da

19
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12
9 o "'\\'
R l o
e T . : ==
b e

Ciui thich - ;
1 Hinh dang cac ddu mau thi chi 1a tham khdo,
2 Xembang 1 d4 gidi thich s8 tham khao,

Hinh 9 - Mau thir m3t cit ngang hinh chit nhat dirge gia cong

(xem phu lyc A)

! I
|V !
-

Chi thich -
1 Hinh dang coc ddu mau thi ohi 14 tham khéo,
2 Yem bing 1 (8 gidi thich s8 tham khao.

Hinh 10 - Cac mau thir bao gém vj tri khéng qua gia céng clia san pham
‘ (xem phy luc B)
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9
N L
o | - S
- Z
e S
1
‘ 9
S 17
| g
"';, .

Chu thich - :
1 Hinh dang cae dau mau thd chi ka tham khao.
2 Xem bang 1 a8 gidi thich s& tham khéo.

Hinh 11 - M3u thd ty 18
{(xem phu lyc C)

ST
TR
12

Chui thich -
1 Hinh dang cac ddu may by chi 1a tham khao.
2 Xembang 1 d4 gidi thich s tham khdo.

Hinh 12 - Miu thir bao g8m chidu dai éng

{(xem phu luc D)



TCVN 197 : 2002

9 1 /12
R N Wit W 1
' % Nl
- e
s
&
40
- [
B

Chu thich -
1 Hinhdgang cao ddu mbu thir chi 1a tham khao.
2 Xem bang 1 «d gidi thich s& tham Khdo.

Hinh 13 - Mau thit ci1 ti dng
(xem phy luc D)
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Phu luc A

: (qui dii‘lfi)
!

Loai mau tha ding cho san pham mang: tun, dai, bang chidu day

trong khoang 0,1 mm va 3 mm

DG v cac sAn phitm ¢o chide day nha hun 0.5 mim, ¢én thigl phai co cde i v dac bigt,

A1 Dinh dang cta mdu they

NGi chung, mi Uur cd had G8u dude kep chidl 10n hon chidu dai phidn song song. Chidu dai philn song
song (1..) duge ndi vdi hai ddu bang ydc lugh chuydn iép co ban kink nhd nhatia 20 nin, Chidu 1ony
coa lai JAu ndy nhd Al 1 20 nen va khding 19n han 40 nim.

Theo thoa thudn, mdu tur ciing bao gdm cac dai vai cac mat sony song. Do vdi sim phinn on chidu

rong dng hoie nhid hon 20 nm, chidn rdng ota nidu tht cd th bng olidu g cia san philin

A2 Kich thude cua miu tha

. L h
Chigu dai phan song song khong nho han 1+ -}

Trong budng hup ed anb chiys, phai ludn fudn sir dung chicu dag L, + 20, bt ki vt ligu khong i,

Trong uong hop mdu it ed chidn iong mit song song nho han 20 mm, thi - hidu dai o ban dao (1,)
bang 50 mim W ki ¢d cAac yai dinh Fhac tong Hidu chudn san phdm,. DS ver loai mdu it nay, chifu

dai W do gitfa cae ddu kep biing L, + 2,

GO Bt oan i it khong by 16 von kicis thude cho irong biang Al

Khi o kich thide clia tang mdn W, s dyng dung sai hinh dany oho bang ALY

Trony tutng hygp man Bt cd chidu 19ng bing chidu 1ong san pham, dién tich mit cil ngang ban diu

durge Linh todn theo kich thude cla mdu th,

Co thr st dung chidu rong danby nghia cda mau thar, mién ia dung sai gia covg va duny sai hinh dang

phai eo A2 tinh do chidu tong min thi tong khi tid.



MR Wi 1of D JUUL!
Bang A.1 - Kich thude mau thir
- Kfch thidc tinh béing mmme!
Lug; r:ﬁu_— Chiau rdng "CEéu dai cir | Chiéu dal phdn | Chiéu dal ty do giira hal ddu kep do;
thir b ‘ ban diu - song'song " | vdi miu thifcé cac mit song song
Le L o ’
B —1 | 125+ 1 &80 f, 75 B?é o _
2 o 20+ 1 80 T 120 14—0-
Bang A.2 - Dung sal chidu réng cla mau thir
N ’ h Kich thudc va dung sai tinh b&ng milime!

Chiéu réng Janh nghia clia miu thir

Dung sai gia cong”

Dung sai kinh dang”

12,5

t 0,08

i 0,043

t+ 0,105

0.062

L i s e m e e o s

1) l)amg saijs 12 phu hup voi TCVN 2245 : 1999, Dung sai ﬂéy duge sir dung néu lrj 50 danh nq!ua cua dign tich
mal chl ngang b.n ddu (S,) duue ding trong tinh loan ma khéng phai do chung,

2) Dung sai ITH (xem TCVN 2245 : 1999} Sai léch Idn nhat g:u‘a cac phdp do chidu rong a doc theo loan b
théu dai phdn song song ciia mau thit, )

A.3 Chuan bi miu thir

Mau Lhir duge chudn bi sao cho khong lam anh hudng dén linh chat clia kim loai. Phai loai bo tal ca vac

vlng bi bién cimg do cal hoac ép b&ng gia cong co.

“D&i vai vat lidu (8t méng, nén cit cac dai c6 chidu rdng dong nhat va x8p thanh chidng cé cac Iap gidy
161 bén vai ddu (At Cac chdng dai nhd duge xép vai dai day 1dn d hai mal ben Insde khi dude gia cbng
dén kich thudc cudi cling cta mau tha. :

Cac gia trj cho tiong A.2, vi dy £ 0,09 mm déi véi chidu rong danh nghia 12,5 mm, c6 nghia la khong co
mau thit ndo cé chidu rong nm ngoai hai gia trj dudi day, ndu gia Iri danh nghia cia dién tich mal cat
ngang ban dau (S,) dugc diing ma khdng phai do ching :

24
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12,5 +0,09 = 12,59 mm

12,5 -0,09 = 1241 mm

A4 Xac dinh didn tich mjt cit ngang ban ddu (S,)
Didn tich ma ct ngang ban ddu dugc tinh i cac phép do kich thude mau h,
Sai 88 khi xac dinh digh tich mat cit ngang ban dau khang duge vugt qua + 2%. Két qua do chigu

day cla mAu thl thudng 1 phan 1dn nhat cla sai 88 nay, sai s6 khi do chifu rdng khing dude virgt
qua it 0,2%. ‘
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Phuluc B
{qui dinh)

l.oai m3u thir ding cho day, thanh va thép hinh c¢é dudng kinh hodic
| chiéu day nh¢ hon 4 mm

B.1 Hinh dang clia miu thir

Méu thir thuding bao gém vi tri khdng gla cdng cda san pham (xem hinh10).

B.2 Kich thudc cia miu tha

Chidu dai cir ban dau phai lay 13 200 mm + 2 mm hodc 100 mun t 1 mn. Khodng cach gitta hai ddu kep
c(ta may it nhat phai bang L, * 50 mim, tifc 14 250 mm va 150 mm, Y trudng hop day dudng kinh nhd thi
khodng cach ndy ¢6 thé |8y bing L. ‘

Chui thich - Trong truéng hop kidng xac dinh dude 0§ gin dai Wong 46t san khi ddt, ¢ thé 17 dung khoang

cach gitta hai ddu kup nhd nhat 1a 50 mm.

B.3 Chudn bj miu th

‘Néu san pham duge cung cap & dang cudn, phai ndn thang ching mét cach cdn than,

B.4 Xac djnh dién tich m3t ¢t ngang ban ddu (5.} . |

Dién tich mat cAl ng.ing ban dau dige xac dinh véi 46 chinh xac + 1% .

DGi vdi san pham co mal ¢dt ngang hinh tron, dién tich mat ¢t ngang ban dau dude tinh Kr gid i trung

binh s6 hoc clia hai két qua do trén hai hudng goc vudng vdi nhau.

Dién tich mat cat nijang ban déu co thé dlrgg xac dinh tif khéi lugng clia chidu dai cho truéc va khoi

kigng 1iéng cia ching. }
1
!
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Phy luc C
~ (quy dinh}

Loa: miu thir ding cho tdm, bing i:é chiéu day bAng hodc 1dn hon 3 mim, va cho
day, thanh, thép hinh cé dudng kinh hodc chigu day blng hodc 1dn hun 4 mm
. i
C.1 Hinh dang cua mau thy

N6i chung, méau thir &m,sc gla cong va chiéu dai phan song song dudc ndi vdi hal du kep bang phan
cong chuyén tiép co cac hinh dang thich hgp vdi diu kep cha may thif (xem hinh 11). Ban hinh nho
nhél cla phdn cong chuyén tiép gilta ddu kep va chiu dai phdn song song phal 1a:

-0.75 d (d 13 dudng kinh ciia chidu dai it } d6i véi mau thit hinh try;
- 12 nun d6i véi mAu thiy hinh 1ang try. |
Thép hinh. thanh v,v.v c6 thé thd ma khang phai gia cong. néu cd yéu clu.

M3t ciit ngang cta mdn thir ¢6 thé 1a hinh rdn, vudng, ol nhat, hodic trong truding hup d3c LGt 1a cac

hinh khac.

Béi vdi mau Lr cb mat cat ngang hinh chir nhat ty s& gilra chidu réng va chidu day kiong duge virgt
qua8: 1. ‘

NG chung, dudng kinh chiu ddi phin song song cia miu thir hinh try duye gia cong khong nhd hun

4 .

C.2 Kich thudc cua mau tha

C.2.1. Chidu dai nhin sondg =ong ena miu thie aua gia cang
! a ¢ Ay 2

Chigu dai phdn song song (L) it nhal phai bang:

/ . T .
a [, +—‘-; trong rugng hop mau tha ob mil cat ngang hinh-iron;

by L, +L3 JS” trong truding hgp mau thir hinh ¥ang tru.

Phu thugc vao loal mau thi, phdi st dung chiéu dai L, + 2d hodc L, + 2 \[? trong trudng hop co lranh

chép, i khi vat ligéu khong du.

21
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C.2.2 Chiéu dai cha miu thir khéng qua gia cong

~ Chiéy dai ty do gifta hai dau [kgp clia may phai dii cho vach ddu chudn tai khodng cach hyp ly tif cac
ddu kep. ! a '
EE N . N I . . .-
C.2.3 Chigu dai cr ban ddu (L,)

C.2.3.1 Maulthirty 1&

Nhu 1a qui tdc chung, mau thir ty 1§ dugc st dung khi chidu dai cif ban dfu (L) lIén quan 16i dién tich
mal cit ngang bun d&u (S,) bang phudang trinh _:' C

i
L. =kyS, :
trong dd k= 5,64

Mau hlr vai mal et ngang hinh tron thudng cé Kich thude nhis cho trong bang C.1.
Thang cho trong phy lyc F 1am thudn lgi hon khi xac dinh chidu dai cit ban ddu (L,) tuony dng vai kich
thude oiia mau thif cé mat cil ngang hinh chif nhat, ‘
C.2.3.2 Mau tiurkhong ty 18
' . + ' vy x s - ,
Né&u lisu chudn san phdm qui dinh cb thd st dyng mAu thir khong ty 16,

Bang C.1- Mau thir c6 m3t cdt ngang hinh trén

—— o . - O R
Dién tich m3t | Chidu daicir | Chidu dai phdn .
Budn | Chiéu dai tén
' cét nyang . ban dau song song nhé Y
Hinl ' .
™ ban ddu - nhal
L =k, S,
K d s, e L. L
mm | nHne mm mn I
201015 314 100411 " 110 Phy thudc vao phuong
. phap 1Ap mau et vao
365 101 0075 78,5 - 501t 05 55 e
- may they
51 0.040 19.6 T 25+ 025 28
' Trén nguyén lag
L1+ 2d hode 4d

cem v e b e v e Bt L e e e e e o= e e m  ce e+ e b+ o s C e
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. C.3 Chuin bj mauthd ..«
Dung sai kich thude ngang cia miuithir qua gia cong ¢ho trong bang C.2.

Vi dy vide s dung cae dung sal lrén.nbu saw: :

R N T i

a) Duny sal gia ciing

Gia tri cho trony bang C.2, vi éu + 0,075 mm ddi vai dudng kinh danh nghia 10 mim, ¢ nyghia 13
khong ¢6 mAu (hif nao ¢b dudng kinh ndm ngoai hai gia trj cho dudi day. ndu gia i dién tich mat
¢t nyang ban d3u duge diing trong tinh loan ma khdng phai do chuny. .

10 + 0,075 = 10,075 mm
10 - 0,075 = 9,925 mm

by Dung sai hinh dang

Gla tri cho lrong bang C.2 ¢6 nghia 14, d6i voi miu thir cé dudng kinh danh nghia 10 mm thod man cac
didu kidn gia cdng néu 1rén, sai léch gilta dudng kinh 16n nhal va nhd nhat do duge khang dude qua
W " 0,04 mm.

Do o, néu dudng kinh nhd nhat cda mau thir 1a 9,99, thi duvang kinh 1on nhél cia nd khang duge gt
qua 9,99 + 0,04 = 10.03 mm.

C.4 Xac djnh dién tich mat cit ngang ban ddu (S,)

Cé thé sit dung duding kinh danh nghia € tinh dién tich mat cit ngang ban ddu clda mau thir co m3t ciit
ngang hinh tron ma né thod man dung sai r;':ho trong bang C.2. DG voi Al ca cac hinh dang cta mu
ther, dign tich m3t cil ngang ban diu duge tinh W cac phép do cac kich thudc Wwdng (g voi sai sd
khdng vugt qua £ 0,5% ddi véi timg kich thudc. '

29



TOVN 197 -2002

Bang C.2- Dung sai lidn quan dén kich thudc ngang cia mau this

e s i Kich thudc va dung sal linh bing milimel
i
Kich thuédc ngani; Dung sali gia céng' trén - ") " h J
2 hid Dun sai hin n
Ky higu danhnghla | kich thudc danh nghia” |~ 9 ? a
3, . .. 10,05 ' ¢, 025”
o >3 R . .
i L : + 0,06‘ - . S 0.032)
. Sﬁ L S A . seie ] . o - :
Dudng kinh mau thdt qua e et
gia cbng cé mit cil ngang >6 +0.075 0.0362
hinh trén - <10 2l '
> 10 . , o
+£0,09 0,043%
<18 ' .
LR [ i Pl i_'o'ios . E TS B 0‘0522)
<30 '
' Kach thu’éc _ngang cua‘ } e : G;éng nhﬂ dung sai trén Qm:mg kfnh mau thit c& mat
mau thu‘ cb mat cit ngang T cit ngang hinh tron L
hinh chit nhal qua gia
cdng ca bdn mat - , - , .
IR KT IS fooooit SR
3 0,147
B e ; 3 '. - A . - s -
S . - R S SR PR R 1 4 eon 0,180 o
i S 6 | . ) '
>6 _ i
. . o 02y
Kich thiféc ngang caa < 10 T
mau thir ¢ mat cit ngang [— > 10 - T
hinh chit nhat chi qua gla g 0,27%
coly tren han mat do cién _ : t —t
- > 18 . t
' ; 0,33%
£ 30 :
!
>30 ’ ]
0,39%
80
1) Dung sai js12 phd hgp vai TCVN 2245 1999, Cac dung,éai nay duge sUr dung néu yia tri danh
nghia cba dién tich m4t cdl ngang ban déu (S,) dugc ding trong tinh toan ma khéng phai do ching.
2) Dung sai IT9 ] Sal léch lon nhét g#t']fa cac phép do kich thudc ngang qui dinh doc theo toan bé
3) DungsailT13 J chidu dai phdn song song (L.) clia méu th,

Ty
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Didn lich mat eit repng ban d&u ela J80 doan dng hofio dail doe Bindic G0 agang dee <ae dinbe Be kbA
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PhulucE

{tham khao)

Céc luu v khi do dd gidn dal tuong ddi sau khi dut néu gia trj qui dinh nhé han 5%

H

Mt trong nhifng phuuny phap nhu sau: : . C : :

Trudc khi U vach mét ddu rét nhd gan mdt trong cac ddu clha chidu dal phan song song. Dung cip
thi8! bl chia ddu kim dat chidu dai cit, vong cung duge va véi 1am 1 ddu trén. Sau kil dint, dat mau th
bi ghy vao dd ga cb dinh va dat e nén doc tryc, thudng bing van tryc vit, 3 16n dé giir cho cac phén
mau gan chic vao nhau trong ki do. Vong cung thii hai c6 cling ban kinh duge va tir tam ban ddu, va
khodng céch. giira hai v&t vach du duge bling kinh hién vi do holic dung cy thich hgp khac, P& lam cho
vél vach chuén dé nlin thdy, co thé phd mang mong nhudm méau méu thir trudc khi thiy,

E
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PhylycF

(tham khao)

loan do dé tinh toan chiéu dai cir cia miu thi co. mit cit ngang hinh chir nhat .

o o ey sluet oy ddngg Doy plancigg phop aop thiny Daeg (vechs leyany, :

F 1 Phiroreg pliag seraloag

Thu’r hién cae bude snn: ‘

a} kon ea thang ban ngodi chon hal dlém avab dai duén cho chiéu day va chiéu réng clra mau thir
hinh chit nhat; ' ’ *
Bh non hat Jicis oy hang mot diony thang {(chrdu dai cla day hofic mép cta thudc),
v} hiw h‘n"-u cbial cor B ey vgg e Ay s Tdsy o060 Baoae B, Lok ooy oo g 1atang o vl Doy
CITRCEYIITAR
Vi st g

- 21 tun a= 155 mm = 10Z mm

e i b

1) Sai s sd do L, nhd hom + 1% ed nghin 13 of thd sif dong Foan a0 pay boag 130 C5 oo boongg e e

Flooorg] o et Ut Bectiy dhivains

2} Sai s so do L, ion hon £ 1% cé nghia la trong mot s8 lruéng hap khung nha&n duge 96 chinh xac qud dinh,

da dd cédn phai tinh than sdn pham e Wp ira v h

.2 Xay duny toan doé

Ver b aBnong gy e toangg e Tedete ol oduee. Gk o0 Joga, D0 Joga dhine whido som cho 19 10 uang
Uy vOi 250 tim; ba hang do tang vé phia déu trén lrang gidy. Cac diBm (20} va (10} dudc dat &

Kdwodng aitny ey hasi g b FIOE Dioi vhen | l;in vy Bk bk et
Dt cal e duing Whang dé vai thang do gila 1a didm 56,5 cta thang chia dé ban Irai ¢lia thang qiiia L.

Thisiag sl byt de S, s Bion gt o Vs Bt aber pltra £ s vih vhan L0 B sllien BOU s thatey do

dign ueh; so chia dg nay co thé co thé vé rén thang bang nita 8 chia dé cho trudc, dé la

L, 10 = 125 mm.

34



Chidu réng

bHnun

a0 LY

L]

Chidu dai cir ban diu
!, =565 JS,,.mm

250 a—mmd

A
i
i
'2{)(.) m—
‘Wi
i .
fan .
an ’
; —_
A0
|3 LI
o
[X "
| £ B
.

i

Didn tich mat cit ngang
han dfa 8, = nh mm?’

- 2 .300 ' * Sy
- Vi
S—
(I
— 400 PP
o e
-
" [T
iy
nn
b 11
DR 1]
m
(1]
ceme S fF
— L0
in
Fel

TCVN 197 ¢ 2007

Chidu day

T 1Imm
ALY L .
— Y
!
in
(43
»
n
b
[
?
&
— &
' [
-
-




1CVN tu7 ;2002

Phu luc G

(thain khiw)

' - IO SR . .

Do dd gifin dal tuong Adi san Khil Tt trdn co ad ehibn ohd chifn da cirbar dito

4

|
. }
P08 b wioe fagl b oeden o ke v bt kBony buan oo diou kign ca 11,1, theo thod thuan nén s
. .

dung phong phap sau; :
o) devwk R e, it Do desd G B b Yashdy A phian hang nhaa,

by san khi B, o by Een X 8 ida i i chofbie e s b wa by B ¥ bldo B die cliein
fon i b, wige Ghika nind chiung O cing khodng cach 1 vél pay giong niwr dan X

Bl g b o sdonary grniey %ovan Y adc i i s ehod adnoie apn. cbprds e
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1
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i'llga B N
{tham khao)

Phudng phap thi cdng xac dinh 49 gldn dai tuong déi tdng tal luc ion nhat
dBEval san phlim Al nine 1 thanh, day

Hiwiung phap may 49 gian dudc xic dluh’ trong didu 12 c6 thd duge thay thé bang phuong phap thi

ey i diy. Tromg St hop ed leahy dn‘i‘n phal a1 dditegg phasangg phidgs may sl i

Phuong phap nay bao gdm vigc do trén phiin dai hon cha mau thir d3 chiu thir kéo, 6 gidn dal khang Ly

1D dagl e Bony sV, B el o Thed tede oBemn. 30 (it odid tnongy 0 g

Trude khi thir, vach ¢ac diu cdch déu nhau teén chidu dal cit Muge do, khodng each gifte bl Oin
Boe HOp DA ton, 2o 00 Gy disl w4 Dan u'ﬂ_u {L70). Dan ky higu eu ohidu dal 17, vo Jd0 ehinh xac

+ 0,5 imm. Chidu dai thd hién gia tr| 4 giﬁn: dai trong ddi 16ng Muge xae dink tang Ao chidn sho

||I'I|‘HI!

Erov s Balone ol an cenon veagpngy comt bl el (17,3 B pdadder ity dbol ndedd o andns Hot el O whiinde sse. drony)

khodng 0,5 nun, bd phép do nay co hiéu lye, phal ki ¥ hai didu kign sau: ,

[

dilor Buars o vy oo st o O vl el eadit gy e 5 el va cos b g kegp 1 nhat 2 d,

chitdvr i s B0 sl phai Dlong ol i ool dieds oy 0ido o« Londi wie g

X0 ity ol bomgg sl kb Ty B3 Lisd foies Wiy oy oo Hnh P o vsagg 10t

i i"‘ , j" v | €
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Phu lyc J
(tham kbido) -

Tiép can “Ngudn sal s6” dé danh gia do khéng dam bao do trong thif kéo

4.1 Ldi yigi thigu do trong Un? kéo

Cach ligp can d6i vdi vide danh gia do khong ddm bao do duge vach ra irdn oo 89 khal nidm "“Ngudn snl
RO BT elrgy 00 B Ao g guit diely Gong tiov cldn (et va feou chudi, Gan iney thng khong 1h

“tinh durge gid tri don dol vai d6 khdng dam bAo do cho 14t ¢4 cac vat lidu vi vat 1idn khar nhat o cAe

80 sl b bade . o ool vl inf vol tegg a0 kitﬁm tet depge. ol sl pda 1 1o dQ Dbian dangg Bodae o G
udy iing susd{3). Ngudn sal sG duge lrinh bay. & day nhu 1a gidi han trén cia 10 khdng dhm bio do a6
with plepe (e 0vaagg plivstagg e oagleonn peliss Batpe vort 8100 chisddn ndy ey TV sty dodgo glins oo 1)

‘

CAn ey tAng khi danh iy 40 phan An 1W0ng cae kol qua A khong ddm hie tiong ki do phdd gunn
s dnn viae ha setig o pha tan s6n ot han quun don do khong dong 1hdt con val ligu, Phgony phiap
hong ka cac phin lich ana vide fido haonh so sdnb (hue ngbidm Reood Robin) el onag phuy hge K
kb platin el hus bggoy On i oy 18 dé |)! i L Phuonyg phap By ich kbae dd danh gia do phaa
tan gt cAr phdmeg 1060 iehidim 14 dimg vt ida chudn duge cdwiing ahan (Gontifiod [loforonce Moloring

CHM) G e lind Ghat ci vaU G dil duge clivsig nhdn, Vige chon cac val iga Jd8 sif duny nhiu 1 G
WY ke ohind A0 phang B duese thde W O ned khaAe vy 10 sd] 0 wbt 1060 (NBnonde 75 sy thanl
dudng kande 14 i duge, Bdn haods chiung ohén theo ké hoach Jdudi sy gi?m sal cua cy Quan ¢ hiaim

quyan {Communily Bureat of Reference = ACR).

J.2 Panh gia dé khonyg dam bo do

J.21 Cag thong 86 phiy thuee vat ligu

Prhvsescg pbdpy idy o o0 ete aai af 10 eae oo F e olbue abimoe coauy el efies phdd sline vom ved reny
Litdlt 1Al Ghi Bet va mot hadog dine tidd ddy bong didu khodn danh gia dé chimh xac va do khong dam

Baa ddn leong bai 1 B0 R0, 1S0 /725 - 2 viy Fhiongg <iin B didn 40 khidng ddam B do
Trong cac phan lich liép theo st dung dién tich trung binh quy udc nhd nhél,

Lrang nal sl val e icnag 50 Uet khins aliat uoll vl linh i koo cho irpniy biuey J. 1 cung vai dg khony
dam bao dyf tinh, Do hinh dang cia ding cong (tng sudt, 45 thdng, mét 86 Hinh chit koo phai duge xae
diple vt ey chatrily e, o Jetn can Bob Gl M, vl gk ha shly Bon Wy, ol phig thugs vao Jdung
&al do hre va difin sticlin,a:\t ¢ ngang, trong khi gidi han doo, R,.. phu thude viao g, a0 Hedng (e dich
Clnyfing LS T AT A vic o b il GAL sgang. Ttong Dddng hup o hal wemg dot cie dign tch 2,

cdn phai xem xél dung sai do dign tich mat cAt ngang tnwe va sau kbi 4,



Bang J.1~ Tap hgp 4 khéng ddm bao do 16n nhit cho phép
dé xéc djnh cac 88 ligu thiy kéo

.+ Théng s8,° . Lt . .t ., Tinhchitkéo,% salss. , ..
Ron R.,_f R R, A z
L 17 1 1 -' | 1 R
D@Flé;éég*’ (su dich chuyén, | - | % e -. : : | , 1  1
Chiéu daicir L, " BT S A 1 ;
S; Ci 1 1 1 - 1
's, | : . ' ' | 2
iDé kil_n,cl‘:;sﬁ_g déni bao d:g‘tinﬁ x JE . .. ;tJE ;! ot \/E |  ‘:t_ J:J | + Jz ,t S35

(Tap hop sai s& str dyng phiong phap “binh phuong nhé nhat)
. j. N . -, . . N ' 2

"1} Thita nhan may do dd gian éé’p 1 ¢4 hidu clluéri"phi: hop voi 1800513, ¢« T 0 e

LA P i T I
b
J.2.2 Tl{éng 88 .phgl lti“ll.i{)c vit Ii'éu. o _
D6i véi thir kéo & nhigt 4§ thuéng, chi cé cac tinh chét kéo phu thudc dudng gaic trung ca val lidu cac
thong sb klé’m soil tdc do bién dang (hoég i8¢ d) gy (mg sullt) la R, R, va R,. Gidi han kéo, R,
ciing ¢6 thé phu thuéc toc dd bisn dang, tuy nhién trong thuc 16 thuang st dung 0 téc do bién dang cao
hon nhidu R, va thuong 1a 49 nhay kém hon déi véi cac thay adi 16c dé bién dang.

Vé nguyén téc can phaz Xac dlnh dLrOBg dac lru’ng léc dé bién dang cla val liéu tmac kiu tinh nguon sai
6 Eong Mol khi vao sé ligu gi(‘.ﬂ han dé co va cé thé su dung cac vi du sau dé danh glé do khéng dam
bao do 461 véi mot 6 nhém vat heu |

L] f

 Céc vi du tigu bidu cha tap hop s6 lidu su’ dung de xéc dlnh dudng dac trung clia val liéu trén khuaﬂgl

" 18c°dd hién dang qui dinh trong lidu chudn néy duge chira trong bang J.2 va J.3 va 1ap hdp cac dudng
dac (rung cha val lidu dsi véi (mg sudl chay cho 84 vt ligu do duot trong didu kidn kiém soat toc do

- Bién dang ¢ho trong bang J.2. S& lidu cac loai thép do dugc & t6c & gay ifng sult cho trong bao cao
héi théo (5) :

L
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BAny Jil- Vi dy sy thay 81 ung sust chdy d ohidt'd¢ phéng trén khiodng toc o
et nlan dang eho phép trong Jidu chufis nhy '

Val Hon
E Fhng iml
. [ " 1
L Théyp S
| Thép 1m (e 430}

Thap ausltonit
(X5 CrNiMo 17— 12-2)
Flgys Sasn nédn nikon

I

' FI i 20 e
g .

| MG Go FEA 2 - 20
t

|
Thanh phin danh
righia

Gy MoV Fn

CMnFn
17Cs, 11Ni-Fe
AU, b e2Co-HNi

29 G, 2u o, JLH

1.8, LA TR

Rpol Biﬂ.’"ﬂ dac tounyg Bung sad
CHA G} ooy | v .“M. sy tha turung
binh d$ bién dang dueng
Mitn Yo | 'Hs
nna 0,1 0.0
a15 1.0 n.a
235 6,8 34
2l 2.8 4
740 ;) (FR1

RN

4.2.3 DO khong dim bio do téng

Luung tlfs':lli lum'u':;al!u thude val ligu cuai yioi Iial} cliéy han kilyéng tou do bidn dany cho phép qui dinh

Irong bAng .2 i kAl higtp il eae hong 6 khing phuy thude vt Tdu gui dind roneg o 1L i don

£

sy danh gia lony hgp 3o khdny ddin bido Jo Aol vol cée vat lidu khac nhau, nhda qui dinh tong bang J.3.

Vot s dlich phan By, it g B8« die g Biey 81 Q0 Bgtt Gy fron bhednagh boao oo e dodgg Ghie

phép trong tidu chudin phdl giam di mot nira va thé hign nhu 1 dung sal tong duona, 66 nahia 12 6l voi
_!In‘ql kit f A B iMoo B2 102, vt B nhidy o6 thi thay od H% wan khodig B do Lo dang

rhin phap nhir vy nd Giemgg duaong vol dong anl 1 3,4%, Des A6 G058 val thep khdng of R CENIMe 17 12
z.iluqs kg dinn bio do 8y duge clac_i L

) \/E 3.0
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Bang .3 - Vi dy vé t18ng d9 khong dam bao do 1dc hugng 461 vai gigi han chiy &
nhigt 4o phony duge xac dinh phu hyp vos Lou cludn nay

| g2 ' . £t) 'ao e, | v 1] a0 llt. LQ khiony ;ﬂm bao do
R— Trj $6 trung hlrih‘. bing L4 | bing..2 dy tinh tng
MPa | £% % £ %

“.w,; [:ﬁl.l“m“ . S T A SO
1l Sy T ) u;_n". Jan - '-'A“'
Thép tm a1h f 2 oo JIB =22
Thép austani
X b CiNiMo 1/-12-2 235 | 2 3.4 J15.6 =39
;,;;.i-.';‘.-.,. .;.;.,.,;.“',,'. . | ST AU .

BHEO T YN " A LR : Joa o 0

NiCrCoTiAl25-20 7000 2 045 ST

J Nh@a wét cadd ey (W81 ngn)

Plurmng phap (inh nan dd khdng dun bao do Jd481 vii tht kéo & nhlét o8 phdng s dung khai nidm
T o) e sl vich |;| var Lhier vl g .‘Inl i Gl v vl DGss kb onds O8 Litoy dusangg Ao g «ia vid
fidu vil théng sd thir, Can har y rAng 40 khéng dam bdo do tinh (nan duge b thd dirge sita dbi ké o
1K w0 oy kO pdn Tgp vol bnionyg Gis bidun Dfo g Khong ddoe Bdo tet va aion nay oo dag, thay,
hién khi cac nhém ¢bng tac Erolab va ISO hoan' thanh cac kign nghj ciia ho vé cach tiép can 16i 1
aliton by ade st Blomy nben e yonn B0 Rhioe eds B dnle Teatg 000 e ot e Thide s beal Bdna nbae 1 wlis
udn mau thlr, phuong phap kep gilt mau thir, hofic cach kiém tra may thl, co nghia ta kiém tra may do
o g Tesdie FIdim oo B0 B !Iif:l shitingg e Hh@ Arake Bt oy ks o800 S e st By nliddin vl
khdny dii cac i ldu dinh lugng da cé ndn hién nay khong hd Unh dén tac déng cha no trong nguén sai
ud, Can nhén lhite rAing nguén sai 88 nay chi dinh ra sif danh gid (0 khdng dam bao do do k§ thuét do
var hhionigg dante gk e3¢ cho phop ot vol o phan B gan oo vl ket qua thves nghiGn thudo vé o9 khoeng
déng nhal ctia vat lidu . C

Goot cung, can nhaa Wi ong kbl vt iou chudn thich bop s te, chiting so la cac phuyong 66n fna
dung do do khong dam bao do t8ng rén cac may thir bal ky ké ca dnh hudng cla viéc kep miu, uén

v v tade BBy ey chaen e dinbe diefon: dioh ey
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Gidi han chay 0,2% Ry, , MPa
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Phy iyc K .
' (tham khao) Lo e ’

1O cidnl xdc cin phap e hao - 18t qud cliviang tinh Unr glira cac phong Ha ughldm

K.1 Nguyéan nhan d$ khéng ddm bao do trong thir kéo

B9 chinh xac cua cac kél qua do tht kéo duge gidi han bdi cac thong s6 1idn quan d8n vat lidu, mdu
ther, thint b thet, chch B8 Bavals 1T v pluesiig phég inh cdc T hoe.

i
DPac bi#t hon, can cha y dén cac nguyén nhan sau cha dd khdng dam bao do;
= df klony dong nhal ton el ifung o ché igu than dwo L cac mé va! Iiéu ntmg,

o Tyt

- hinh dang mdi ey, plaeong phap chufy hi v rtumf m‘tl

- phuung phap kep mau vé dal truc tac. d!,mg e - y
tray Lt vis by ity i id\% B aps Dork (c'lt"t nlmu vifiy, nlf Imyﬁl; Adngy, myf Itlffm g, phnigg phiap von

hanh; :

v el B b inedn pduo thas, o0 s bt ebod e, v i ee dhad G0 Buann it ol seiy 910 gl oo B v o
keo dai; : e

nhiol nfn it v o .En .mi h'ﬁ Imnu i.éb umi duuu iim kﬁ iiép uluiu.
A | ) I

nok wdd o con igpecd hnm phﬁu e K I;ﬂp il vian wower iy o GO0 Hnh ks,
Céc yéu cdu va dung sai lrong tiéu chudn nay khéng cho phép xéc dinh dnh hudng cia 1l cA cac
ang wo nhy. Cdn PHAL BT dung phegs el gty ode phahy D nghidm sl val vido xac dinh o b dd
khéng dam bao do ¢Ac két Gua trong didu kidn'g4n véi thiic 16 s&n xuat &ia.phép thir. Tuy rhién, cac
gl v bt kg b pdaogs phidvn o cho doh lnefing 180 qrian $8a AL D L GG sl &0 0 phiion)
phép tha,

K2 tign hanh thaa

Két qua ctia hai chugng trinh thir gitra ¢ac phong thi nghiém (chuong trinh A, tham kbao [7] va chuung
b FL e bdaves [0 st ook ndie #ovi dig adm doal KAy B Bao do, 18 e letnsgy A duso Khi Uay

val lidu kim foat,

{ew v(sl funy keey logd Wiedn, clrong nh uay, bé lmjug |sE|GE nu‘m dm,)b I&y nghice nhian Ly vm ligu o,

Vigc khao ‘sdit'so b6 kiém tra linh dﬁng nhat clia vél Ileu gbc va cung cap 54 Hau vé dd phan tan "ban
chat” cim OQde b car oe nongg'vat hon gae, Cao phol eh:gu‘ um A6n cat phong Hat sghidin teng bisl O
d6 céc mau thir duge gia cung dén kich %hm&c Ei\ddng dung C!ﬁ cAc yéu céu A6i vai mAu i va phép
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thir clia chiing & phai phi hgp véi cdc ydu céu cda tiéu chudn thich hgp. Cac phép thit néu ducc tién
hanh trong thdi gian ngAn, do cling ngudi van hanh sif dung cing mbt may.

Trohg péng K.1 vak.z2, co ba loai sai s0 ;hé hign thpat p_gi? hé s8 38 khdng ddm bdo twong dsi:
' UC =425, 1 (%) |
UC, =425, Ix (%)
WC, =+ 25, /x (%)

trang do

14 s0 trung binh chung;

-

i
I
|

s, la dd léch tidu chudn I3p lai \ée tinh trong pnemg the nghiésn‘
s, 13 d9 sai khac gilta c4c phong thir nghlém
$a la d9 chinh xac udc tinh cla phu‘cng phép thi¥: kha nang tat 1ap lai dd 1&ch tidu chudn.

S8 ugng lrén 13 gan 95% khoéng fin cdy ctia v. Ching dudc tinh cho timg loai vat ligu thy va timg
dag tinh,

K.3 Két qua cta chuong trinh A

C6 thé tim chi Uét trong bao cdo, tham khdo '(7!), Ca’c'val li8u 1& nhém mém, hop kim nhém qua xi7 ly
nhiét, thép hgp kim thép, thép khong gi austenit, hgp kim nén niken va thép nhidt luyén hop kim cao.
D8l voi ting loat vt ileu phai tién hanh sau thir nghiém bdi sau bén tham gia. Trong 14t ca cée lrudng
hop, st dyng rnau thir hlnh try duong k{nh 12,5 mm, Cac kei qua dugc lép hgp trong hang K.1. Trong
trudng hgp thép hap klm thap co difm ch,‘&y _chs ghi gidi han chay 0,2%. Tri 8 dd glan dai iién quan dén
chidu dai ¢t bling nam 1an dudng kinh. - ' -

Jday

K.4 Két qud cha chuong trinh B
Co 1hé tim chi liél trung bao cao, tham khao (8). Cac vat iiéu 1a:

- hai loai vat li&u 1am: thép cachon thap :é?n‘ va thép khéng gi austenil (chidu day 2,5 mmy);

- ba loai thép thanh: thép két cau, thép ichéng gl austenit, thép nhiét luyén do bén cao (duang kinh
‘ 20 mm). S '
Sir dung mau thir phiing d8 thir d&i véi hai loal val ligu ddu (18 bén tham gia, 5 phép thir cho mdi val
ligu) va s dung méu lht'l' hinh try duéind kinh 10 mm d8i voi @haﬁh {18 ban tham gia, 5 phép thir cho mbi
vat lidu), Chiéu rong cua mau thir phﬁng & 20 mm va chidu dai tinh toan ban d4u 12 80 mm. Cac kél
qua dugc 1ap hop Erong bang K.2. Khéng cb sy phén bist glua gidi han chéy thép (R,) va gidi han chay
(Rpo.2) frong truong hop vat ligu cod didm chdy. DGi vGi mau thir hinh try, trl 58 gidn dai (img véi chidu dai
tinh toan b&ng nam 1an dudng kinh.

46



TCVN 197 : 20062

LhANg 101+ KAL qua thil héo ghia cdu oty it ngghitgim

Chudng trinh thiB
! Vatligu | Nhom Nh&m Thép:* | Thépkhong .| Hopkin . [ Thep khong
| - chebon of austenit . niken .- | gi martensit
T * EC-H19 | 2024-T 361 C22  |' X7CNIMo |NiCr15Fe8| X12Cr13
R S | 17-12-02
- Gldi han chay vél 4% udn 0,2%, MPa
Trung binh dng | 158,4 362.9 402,4 4801 '260.3 67,5
uc, (%) 412 | 282 . 284 2.74 1.86 | 1,84
UG, (%) 0,42 0.98 | 404 7.66 3.94 2.72
3 UCh (%) 414 298 . | 494 8.14 4,36 328
Giéi han bén kéo, MPa
[Trungbinh tong | 176.9 4913 | 5969 . 694.6 6959 | 12630
' UC, (%) .| 490 2.48 1,40 0,78 0,86 050
™G, o) - 1,00 2,40 2,28 1,16 BERTH
UG (%) | 480 2,66 2.78 240 |+ - 144 1,26
. : ‘ . p— - m——
Do gian dai trén chidu dai ii;sh todn bing 5 Hn dudng kinh, %
[ Trung binh téng | 14,61 18,04 25,63 35,93 41,58 12,39
T ucew | 814 [ 694 6,00 3,96 322 722
UG 406 | 1768 | 8.8 14,36 700 " a0
| dc, %) 9.10. | 18.90 10.#2 | 14.90 K T7? ; 15.48 -
Do thit, %
TTrungbinh tdng | 78,14 | 3031 | -65.59 7149 | 5034 | 5049 .
UC, (%) 4.86 13,80 2,56 278 228 | 738
UC, (%) 1.46 19,24 288 | 356 o6 | 1378
UCa(%) | 508 23.66 5.94 4.50 2,38 15,62 j

47



