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Rorvea Labornatony rdeeneditation Scheme

A KT815%
01. HSHAIE

01.001 % ¥ HAE

TS AL =2 T&EY Al HS A A&
TEST METHODS AND
DEFINITIONS FOR
MECHANICAL TESTING
OF STEEL PRODUCTS [Tension Test]
13.1 TENSILE TEST - Yield point : Max. 950
Yield Point, kN,
13.2 TENSILE TEST - Yield Strength : Max.
Yield Strength, 950 kN,
13.3 TENSILE TEST - Tensile Strenth : Max.
Tensile Strength, 950 kN,
13.4 TENSILE TEST - Elongation : (0 ~ 100)
Elongation, %,
13.5 TENSILE TEST - Reduction Area : (0 ~
Reduction Area, 100) %,
14. BEND TEST, [Hardness Test]
16. HARDNESS TEST - Brinell : (4 903 ~ 29
Brinell Test, 420) N,
17. HARDNESS TEST - Rockwell :
ASME BPVC SEC | g2% & 2&A| |Rockwell Test, Scale B: 20 ~ 100, AR N
I SA370:2023 = 25.4.1 CHARPY IMPACT (Scale C: 20 ~ 70, -
TESTING - Impact [Charpy Impact Test]
energy, Absorbed Energy :
25.4.2 CHARPY IMPACT |Max. 400 J,
TESTING - Percentage of |Temperature : Room
Shear Fracture Area, Temp. ~-196 C,
25.4.3 CHARPY IMPACT |Lateral Expansion : (0 ~
TESTING - Lateral 10) mm,
Expansion, Percentage of Shear
- A2.2 Tension Test, Fracture Area : (0 ~
- A2.5.1.1 Flattening 100) %,
Test, [Bend Test]
- A2.5.1.2 Reverse Load : Max. 950 kN,
Flattening Test, [Flattening/Flaring
- A2.5.1.5 Flaring Test, |Test]
- A2.5.1.6 Bend Test, Load : Max. 950 kN
-A2.5.1.7 Transverse
Guided Bend Test of
Welds
ASME Boiler & Pressure
Vessel Code Il Materials
Part A Ferrous Material
Specifications
ASME BPVC SEC SA530/SA530M
I a5 2 A |SPECIFICATION FOR Test Load : Max. 950 AR N
SA530/SA530M:2 |& kN -

023

GENERAL
REQUIREMENTS FOR
SPECIALIZED CARBON
AND ALLOY STEEL PIPE
19. Flattening Test
Requirements
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ASME Boiler & Pressure
Vessel Code Il Materials
Part A Ferrous Material
Specifications SA
ASME BPVC SEC 999/SA-999M
[l =& 3 2AHA| [SPECIFICATION FOR Test Load : Max. 950 A2 N
SA999/SA999M:2 | & GENERAL kN -
023 REQUIREMENTS FOR
ALLOY AND STAINLESS
STEEL PIPE
21. Flattening Test
Requirements
PW-53.7 Tension Test
ASME Boiler & Pressure |Test Load : Max. 950
Vessel Code | kN,
RULES FOR Elongation/Reduction
ASME BPVC =& 3 2HA |[CONSTRUCTION OF of Area: (1 ~ 100) %, A2 N
SEC1:2023 = POWER BOILERS Elongation at Fracture : -
PW-53.7 TENSION (1 ~50) %,
TESTS PW-53.8 Bend Test
PW-53.8 BEND TESTS 'll<'est Load : (5 ~ 950)
N
QUALIFICATION
STANDARD FOR
WELDING, BRAZING,
AND FUSING
PROCEDURES;
WELDERS; BRAZERS:;
AND WELDING, QW-150 Tensile test -
BRAZING, AND FUSING [Test load : Max. 950
OPERATORS PART QW [kN,
WELDING, QW-160 Guided-bend
ARTICLE 1. WELDING test - Load : Max. 950
GENERAL kN,
BEQUIR(I)EI\/IENST%, QW-170 Charpg bed
o4 g pbE W-150 TENSION Impact Test - Absorbe
ASME BPVC Epk 2EA | TESTS, Energy : Max. 400 J, PSR N

Section 1X:2023

QW-160 GUIDED BEND
TESTS

QW-170
NOTCHTOUGHNESS
TESTS

QW-182 FRACTURE
TESTS

QW-470 ETCHING
PROCESS AND
REAGENTS

QW-472 FOR FERROUS
METALS

QW-473 FOR
NONFERROUS METALS

Temperature : Room
Temp. ~-196 C,
Lateral Expansion : (0 ~
10) mm,

Percentage Shear area :
(0~ 100) %

QW-182 Fracture test -
Load : Max. 950 kN

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4
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Standard Specification
for General
R(lelquigemtlents for Ferritic
A 0l 7 Alloy Steel, Austenitic .

4 2 A Alloy Steel’ and Stainless Eﬁft Load : Max. 950
Steel Tubes

19. Flattening Test
20. Reverse Flattening
Test

ASTM =1
A1016/A1016M- |2
24a =

DA N

22 o Beiy ?tandardl TestI Methodf
- =4 & 22A| |for Visual Evaluation o N

ASTM A247-24 =z Graphite in Iron A A N
Castings

Standard Practices for
Detecting Susceptibility
to Intergranular Attack
in Austenitic Stainless
Steels

PRACTICE A - OXALIC
ACID ETCH TEST FOR
CLASSIFICATION OF
ETCH STRUCTURES OF
AUSTENITIC STAINLESS
STEELS

PRACTICE B — FERRIC
SULFATE-SULFURIC
ACID TEST FOR
DETECTING
SUSCEPTIBILITY TO
INTERGRANULAR A2
ATTACK IN AUSTENITIC -
STAINLESS STEELS
PRACTICE C — NITRIC
ACID TEST FOR
DETECTING
SUSCEPTIBILITY TO
INTERGRANULAR
ATTACK IN AUSTENITIC
STAINLESS STEELS
PRACTICE E - COPPER-
COPPER SULFATE-16 %
SULFURIC ACID TEST
FOR DETECTING
SUSCEPTIBILITY TO
INTERGRANULAR
ATTACK IN AUSTENITIC
STAINLESS STEELS

ASTM A262-
15(2021)

oo
P
=
el
o
=
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STANDARD TEST
METHODS AND .
DEFINITIONS FOR Qg%s'ggigf?t,\]ﬂax 950
MECHANICAL TESTING KN ’
?E ?TTEEE&_ST(FSE[%LEJSCJS Yield Strength : Max.
Yield Point, 20 KN, enath - M
14.2 TENSION TEST - 9%?)5"(,3] rengtn . viax.
Yield Strength, EI 0~ 100
14.3 TENSION TEST - O”Qat'on ( )
IznZ”TeE%\Itgleonﬁlt?'EST } Reductlgn of Area : (0
Elongation, [H1 0(?) %, Test]
14.5 TENSION TEST - areness 9%% -9
Reduction of Area, Brinell - (
420) N,
15. BEND TEST, Rockwell :
17. HARDNESS TEST - ScaleB‘20~ 100
2 0l B Brinell Test, Seale C20~70 "
ASTM A370-24a === 18. HARDNESS TEST - [Bend Tést] ! 22HA N
= Rockwell Test, Test Load : Max. 950
26.4.1 CHARPY IMPACT KN ’ :
grE]gIlNG - Impact [Charpy Impact Test]
56.4.3 CHARPY IMPACT fbsorbed Energy -
TESTING - Percentage of Temperature : Room
Shear Fracture Area, Temp. ~-196%C
26.4.3 CHARPY IMPACT| /S0P, Expansion : (0 ~
E)E(S;Iﬁ;%n Lateral 25) mm,
A2 2 Tension Test Percentage of 'Shear
A2 3.1.1 Flattening Test I;Baé)t%/re Area : (0 ~
A2.5.1.2 Reverse . °
Egtge?'gg’;;?%g Test Flattening/Flange/Flarin
A2.5.1.7 Transverse g Test Load : Max. 930
Guided Bend Test of kN
Welds
Standard Specification
for General .
a4 ol g Requirements for .
ﬁgg%ﬂ/ABOM-B = Al Specialized Carbon and Eﬁft Load : Max. 950 AZRA| N
= Alloy Steel Pipe
21. Flattening Test
Requirements
Standard Specification .
ASTI\/I/ 2 0l B for Trough -Thick?ess I Eﬁft Load : Max. 950 A
A770/A7770M- F === Tension Testing of stee AR . AR R N
03(2018) B plate for special Reduction of area : (0

Applications

~100) %
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Standard Test Methods
for Detecting
Detrimental Intermetallic
Phase in Duplex
Austenitic/Ferritic
Stainless Steels
TEST METHOD A —
SODIUM HYDROXIDE
ETCH TEST FOR
CLéSS%FICAEION OSFO
ETCH STRUCTURE F
Test Method B
SDTL{EIELLESX STAINLESS Charpy Impact Test
TEST METHOD hibsorb Energy - Max. ES TR N
B CHARPY IMPACT Temperature : Room
TEST FOR T t ~2196 ¢
CLASSIFICATION OF emperature
STRUCTURES OF
DUPLEX STAINLESS
STEELS
TEST METHOD C —
FERRIC CHLORIDE
CORROSION TEST FOR
CLASSIFICATION OF
STRUCTURES OF
DUPLEX STAINLESS
STEELS

I3

=)
2
e
=

ASTM A923-23

GHO

Standard Specification
for General

ASTM =) Requirements for Alloy |Test Load : Max. 950 AN N
A999/A999M-23 |& and Stainless Steel Pipe |kN -

21. Flattening Test
Requirements

3

=
it
i
=

Tensile Strength : Max.
Standard Test Methods |950 kN,

for Tension Testing Yield Strength : Max.
Wrought and Cast 950 kN, AR N
Aluminum and Elongation : (0 ~ 100) -
Magnesium-Alloy %,
Products Reduction of Area : (0
~100) %

ASTM B557-
15(2023)

gHop
I
na

B

o
2

Standard Test Method . N
Al for Brinell Hardness of E%[)LNoad -(4903 ~ 29 AZHZ| N

Metallic Materials

S
NG
i

u

ASTM E10-23

OHOM

Standard Test Methods
for Determining - A2 A] N
Average Grain Size

I

0
i
rl'l-l
=

ASTM E112-24

GHO

Standard Test Methods
for Characterizing - AR N
Duplex Grain Sizes

ASTM E1181-
02(2023)

P
=
rl
o
=

ojHOY
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S = gl 22 B0 o2 Sig
7M. |NE LB REL Aee] T
Standard Test Methods Mgi' [gqup' 41088?@0
] 22 o ey for Co_nductmg Creep, EIongat|on (0 ~ 100} .
ASTM E139-24 2 greep Rupture, and . AZRA N
tress-Rupture Tests o
Metallic materials 5q%6?3nofAma ©
A 0 7 Standard Test Method Con
AsTMET8-24 |25 2N \for pockwell Hardness  |2<ale B: 20 ~ 100, ARy N
= of Metallic Materials :
A 0l 7 Standard Test Method .
ASTME190-21 (27 = B8 (o Gided Bend Test for| [et Load - Max. 350 A2 N
= Ductility of Welds
Tensile Strength : Max.
95 kN
Yield Strength Max.
Standard Test Methods |95 kN,
22 0 preg| for Elevated Elongation : (0 ~ 100)
ASTM E21-20 F === Temperature Tension % DA A| N
= Tests of Metallic Reduction of Area : (0
Materials ~100) %
Test Temperature :
Room Temperature ~ 1
000 T
Absorbed Energy :
Max. 400 J, .
2z o mety ?tandar%Tgst Methods %Qge@t%eégoom
; 4 3 AR [for Notched Bar Impact ' T
ASTM E23-24 % Testing of Metallic Ii%t)errglnExpansmn (o) AR N
Materials Percentage of Shear
Fracture Area : (0 ~
100) %
A 0 7 Standard Test Methods .
ASTME290-22 (27 = B8 (forpend Testing of | [estLoad - Max. 950 A242| N
= Material for Ductility
Standard Test Methods Mgi' [g;ndp. 41088?@@
] 22 o 2243 for_Conductmg Time- EIongatlon (0 ~ 100 R
ASTM E292-24 |2 for-Rupture Notcch 2242 N
Tension Tests o
Materials 5e1d610c)t|c}n of Area : (0
24 o 2243 Standard Practice for
ASTM E340-23 g7 === Macroetching Metals - A2 A N
= and Alloys
Ss o peA Standard ﬁ/lethod of I
3 =< 4 2% |Macroetch Testing Steel |_
ASTM E381-22 = Bars, Billets, Blooms, Sal N
and Forgings
S gl e Standard Test Method
ASTM E384-22 g7 =t for Microindentation (0.9807 ~9.807) N A2HA N
= Hardness of Materials

SFOIH 7|2 (KOLAS)E IAHAIE 7| HAHAHHA(ILAC)L HSAHHH(MRA) MH7| R YL|CE,
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224 ol gy |Standard Practice for
ASTM E407-23 g2 === IMicroetching Metals - A2 A] N
= and Alloys
Sa o e ?tandard Test Methlod
N = Ol 22| (for Determining Volume |_ N
ASTM E562-19e1 =z Fraction by Systematic LA N

Manual Point Count

Tensile Strength : Max.
950 kN,
Yield Strength : Max.

24 g peyx |dfandard Test Methods g5y
ASTM E8/E8M-24 |2 === for Tension Testing of Elongation : (0 ~ 100) A2 A N
= Metallic Materials % 9 ‘
Reduction of Area : (0
~100) %
Standard Test Methods |, ;
aa ol o . Vickers Hardness
ASTM E92-23 g% 2 &EA| Jfor Vickers Hardness and|Tost | gad : (0.980 7 ~ A2 N
B P : 294.21) N
Metallic Materials
Standard Test Methods
for Detecting
Susceptibility to
O Intergranlﬁlar Cokrrc|>siorp]
3 =& 3 A4A| |in Wrought, Nickel-Rich, |_ N
ASTM G28-24 = Chromium-Bearing A A] N
Alloys
METHOD A—Ferric
Sulfate—Sulfuric Acid
Test
Standard Test Methods
for Pitting and Crevice
Corrosion Resistance of
ASTM G48 - =4 o2& |Stainless Steels and ) AR N
11(2020)e1 = Related Alloys by Use of -

Ferric Chloride Solution
8. Method A - Ferric
Chloride Pitting Test

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4 Z(MRA) ME7|7YLICt
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AWS B4.0:2016

OfHo
P
=
kel
o
=

AWS B4.0:2016
Standard Methods for
Mechanical Testing of
Welds

4. Tension Tests

6. Bend Tests

7. Fracture and Notch
Toughness Tests
7.7.1.(2) Charpy V
notch

8. Hardness Tests

4. Tension Tests

Test Load : Max. 950
kN,
Elongation/Reduction
of Area: (1 ~100) %,
Elongation at Fracture :
(1 ~50) %,

6. Bend Tests

Test Load : (5 ~ 950)
kN,

7. Fracture Toughness
Tests

7.7.1.(2) Charpy V-
notch

Absorb Energy : Max.
434 J,

Temperature : Room.
Temp. ~-1967T,
Lateral Expansion :
(0.01 ~5) mm,

Shear area : Max. 100
0/0'

8. Hardness Tests
Brinell : Test Load (9
800 ~29420) N,
Rockwell : Scale B, C,
Vickers : HV 10,
Microhardness : HV 0.2
~HV 0.5

A2

AWS
D1.1/D1.1M:2020

OfHo
P
=
kel
o
=

Structural Welding Code
- Steel

- 6.10.3 Mechanical
Testing - Bend Test,
Tension Test

- 6.10.4 Macroetch Test
- 6.QUALIFICATION Part
D Requirements for CVN
Testing

-6.23.4 Fillet Weld Break
Test

6.10.3 Mechanical
Testing

- Bend Test

Load : Max. 950 kN,

- Tension Test

Load : Max. 950 kN,
Reduction of Area : (1
~100) %,

Elongation : (1 ~ 100)
%

6.Part D CVN Testing
Absorbed Energy :
Max. 400 J,

Test Temperature :
Room Temperature ~ -
1967,

Lateral Expansion : (0 ~
5) mm,

Percent Shear Fracture
:Max. 100 %

6.23.4 Fillet Weld
Break Test Load : Max.
930 kN

A2

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4
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& o= 0| 22| o of 2| S
THHE AE Y =2 Rk Al ApE Nt
Charpy Absorbed
, ) Energy : Max. 400 J,
P I\/Ihetalllc maéerllals - Temperature : Room.
Y =& A 2AK| | Charpy pendulum Temp ~-196 T,
IS0 148-1:2016 = impact test - Part 1 : Lateral Expansion : (0 ~ A A] N
Test method 10) mm,
Percent Shear area : (0
~100) %
Destructive tests on
oA gl I‘.|-E.=|7\«” welds in metallic
ISO 17639:2022 |E™ = =="" |materials - Macroscopic |- 22 N
= and microscopic
examination of welds
. ) Max. Temp. : 1 000 C,
Ss o peA I\/IetalllcI materials -- I\/llax. Load : 4(1 000 kg,)
. =2 0l 4247 |Uniaxial creep testing  |Elongation : (0 ~ 100
150 204:2023 = intension -- Method of |%, 2242 N
test Reduction of Area : (0
~100) %
Determination of
resistance to '
intergranular corrosion
22 oy of stainless steels -
ISO 3651-2:1998 £ = =="" |Part 2: Ferritic, austenitic|- 22 N
= and ferritic-austenitic
(duplex) stainless steels -
Corrosion test in media
containing sulfuric acid
O De?;[jructive tesl,lts on g
. =% 2 2&HA| |welds in metallic Test Load : Max. 950
150 4136:2022 = materials - Transverse N A A] N
tensile test
A ol 7 Destructive tests on .
505173:2000 |25 2 EEA |\ alds in metallic JestLoad : Max. 950 Ay N
= materials -- Bend tests
Destructive tests on
22 @ pe welds |r} metallic dinal g 950
. =< 4 23| |materials - Longitudinal |Test Load : Max. 95
505178:2019 |2 tensile test on weld kN A2 N
metal in fusion welded
joints
24 o 2243 Metallic materials -
ISO 6506-1:2014 |87 =+ Brinell hardness test - (4903 ~29420) N A\ N
= Part 1 : Test method
22 oy Metallic materials -
ISO 6507-1:2018 B ==+ Vickers hardness test- |(0.9807 ~294.21) N S N
= Part 1 : Test method
A Metallic materials - .
- a5 2 2t _|Scale B: 20 ~ 100,
SO 6508-1:2023 2 Rockwell hardness test Scale C 20~ 70 AR N

Part 1 : Test method

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4
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S HE 22 o o2 Sig
7M. |NE LB REL Aee] N B
Tensile Strength : Max.
950 kN,
Upper ylelﬁ strength :
. e Max. 950 kN,
: = Method of test at room Pear])c(éntage total -
temperature extension at fracture :
(0 ~100) %, '
Percentage reduction
of area: (0~ 100) %
Test Load : Max. 95 kN,
, ) Elongation/Reduction
P I\/Ietallllc materials - o;‘ Area: (0 ~ ]JOO) %,
- =< A 22H42| |Tensile testing - Part 2 : |Elongation at fracture : A
150 6892-2:2018 = Method of test at (0 ~100) %, A A] N
elevated temperature Test Temperature :
Room Temperature ~ 1
000T
. =4 9 2AHH| |Metallic materials -- Test Load : Max. 950
SO 7438:2020 k=S Bend test KN A2 A N
24 o peyz |Metallic materials -- Test Load : Max. 950
ISO 8491:1998 27 == =" |Tube (in full section) -- |, : : el N
= Bend test
) =4 U 2AHA |Metallic materials - Test Load : Max. 950
150 8492:2013 = Tube -- Flattening test  |kN A N
22 oy Metallic materials ==~ \toct | 5ad : Max. 950
SO 8493:1998 0 == Tube -- Drift-expanding Kn ) : AL A N
= test
Destructive tests on
T welds in metallic
ISO 9015-1:2001 é# =& Q?ﬁ%@alsp'a':ta{qness HV 10 AR N
Hardness test on arc
welded joints
Destructive tests on
B welds in metallic
50 9015-2:2016 |27 = A g?tti%galsp'a'jtazrqness HV 0.1, HV 1 AT N
microhardness testing of
welded joints
De?(tjructive te?lts on
welds in metallic
S09016:2022 |25 % Al |materials - Impact tests - [\/I%Oﬂjbsorbed Energy A2 N
‘ = Test specimen location, Striker 8 mm
notch orientation and
examination
22 o pagy |Destructive tests on
ISO 9017:2017 F7 = =="7 |welds in metallic Load : Max. 950 kN A A| N
= materials - Fracture test

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4 Z(MRA) ME7|7YLICt
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S = gl 22 B0 o2 Sig
7M. |NE LB REL Aee] T
De?éruptive tes”ts on
=4 al 7 welds In metallic .
5090182015 |25 = HFAH Imaterials - Tensile test  [J¢5t Load - Max. 950 ES TR N
= on cruciform and lapped
joints
Microstructure of cast
oA gl I‘.|-E.=|7\«” Irons )
ISO 945-1:2019 |27 =*=="" |Part 1: Graphite - 22 A N
= classification by visual
analysis
Yasio017/aven [B5 2 B |00 e e " JestLoad : Max. 950 A4 N
DMENT1:2019 = 6.2 Flattening Test
. =4 U 2AHA| |Stainless steel pipes Test Load : Max. 950
JIS G 3459:2021 = 13.2.4 Flattening Test N A N
s o) apey Carbon steel tubes for .
JIS G 3461:2023 %_—'T = tfl_7\‘|| E)C()C”ﬁgr?gedrheat L?ISJ[ Load : Max. 950 iZH7\| N
6.2 Flattening Test
Stainless steel tubes for
Ss o peA bonﬁrand heat g
) =< O 2HA| |exchanger Test Load : Max. 950
JI5 G 3463:2023 12 6.2 Flattening resistance |kN Sal N
6.4 Reverse flattening
resistance
Tensile Strength : Max.
950 kN,
Uppergylglcg strength :
. . Max. 950 kN
Metallic materials - 7 : .
legzﬁ :2022/AMEN ;5:% L 2AA| [Tensile testing - Method k/olé\a/;/(ergygglﬁNstrength : AR N
DMENT1:2023 = ?gr;esétrg’%?gm Percentage total
p extension at fracture :
(0~ 100) %,
Reduction of area : (0
~100) %
Absorbed Energy :
Max. 400 J
Temperature : Room
22 oy Method for Charpy Temp, ~-196 T,
JSZ2242:2023 0 == pendulum impact test of |Lateral Expansion : (0 ~ S N
= metallic materials 10) mm,
Percentage of Shear
Fracture Area : (0 ~
100) %
- =4 L 22| |Brinell hardness test - B
JNSZ2243-1:2018 = Part 1 : Test method (4903 ~29420)N A A| N
- =4 L 23| |Vickers hardness test - B
IS Z2244-1:2024 = Part 1 * Test method (0.9807 ~294.21) N A A| N

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4

12/17

Z(MRA) ME7|7YLICt




e z| z| =z .
ROl z z z z = =)
o< 3
__o._nA =i
it
— < < ~ X N
J— [ — == = = (0]
~0 = 3 < < X = = =9 = [}
mu =9 B3 | R ™ < 4] 4] « <
= |3 q | 4 < iy
= | 4] 4 =
o
< ~ — __IO_UN zZ= = 2
<< < o Es mE| == Yo) <
E = X . O N = ~
) 2 |2 12| 22258 s a o, 8 8 ZLolcee8 | =z
. 0 0 non o = n N oo 0 InT 2 oOOS 0 o | ©°
o N 9 9 %99@/~ o) I —~ I N To e )] ~ — ™~
oF |SR| % | X | % & ¢ O 8 0 T e WF| XRce | T | S|
T © AR © O o <MY ~ =~ S N o oo
3 LN IR = |2 8==t-- > O QR o<W 2 Ed M:O% o B A
ol | QR = 5 | o |FSCW HomSE o R SO Moo | mo | L | 5O
= N =] e - 70 W N el T oo M som Brijo L i R
o ol = .. el T ajodd Nt :
\ oVl 9 S 138 | Srororoonkk 5 S suZ smGnom | 2 o oo oo L5 wl o | =x
QLo 5 2 2 ROpirpiro =B, ,__o_uaar_.ﬁ_vﬂm MR S lpie mvoA g X _row | | 2| 88
03| 8z | 22| 22| ouimomm RO S o< OmEie BT | ol
[%21%) [ =X | =X ] o = =
. ~ o~ ml 1o
5 N ol W = 70 1 WY
o L8| R o RONOROOHIK}- 70 00 70 _ | ® | ®o
= ! oE| L& ol Bir pirko <. _%) L i - B | =
0 o~ 5 5.9 B0 F501500. BT < © . i< <ol ot = ol 0
& = [ R B hedo TR0 w0 < EOS IR < ~ | ™ m
.m.o c = nw ew < O_ [ R T B mm_”___o_n_lL.M ) am._.10.__.n_1|_“.—..m“_”_ |_¢.A|O __OE ”D_ :.I
N 5g| & |£5]5S| EOREERE pc<ed < BT ARGl ol M5 | e
© o Yo Nol<<<<=< = =Nud 750X o o
e | £2| €. ] 0% o¢ O RoRoRoR0 << Wallgors X0 ayun I M|
ol vg | 8| B o B Iolololo) MMM T MOod——— B3 K| x| il
SE| TS5 | 23|23 0% iy MRODIM 5 5 SN N W 4qr 4r | 4rzo %%
X~ gras] = Rpo N = o N NN AN AL o0 070
Uh| WS | 2| @< R Jononn N IIII w0 Ao o o
anﬁ S8 | S| S©° N — — — — — W= — = — N O <C — — —
= < X < <
KU | = 3 < < = il 7l . i
| | & (8| i Gl R
/~ N | ™ L 5 mﬂ - o LU =T
ot | @ ot | ® 4 ao L |4
M0l | oar | |4 " oo | rioso | rioeo | rioeo
X | rodfo| rol | roslo | rAod
— o
= S o 3 o
et m m o o o o
o} ~ >N — ~N ~N ~
__o_ N MO ~ ~N Lo ~ <t LN O
o B SR 2 Y o = 2| 3| 8
Sl & | | S ~| K = S °cl 2] 2
~ N NRE N N ) < < . <
%) BHW =4 v X I

13/17



Wm@ z pd pd = = = = = pd pd pd pd pd .
ol r
)
ol
-
~O ~ ~ ~ ~ ~ ~ ~ X ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ go
mu = = = e g e g e g e g e g = = = 0 =
< < < < < < < < < < < < < <1 7
<
N o
0 \’ 1S o S
o v = = oy = = = = S s = O -
S 285 | 2|88 x®3 | 2| 2| 2| 2188 8 o L
oF F- T B < | =% 3 o o o o | S8t <r
. WS o 22 Q| Z= TS il I I = i mm
w < - o &o _M S Ol .. .. .. .. Oy o -- ol
. T oy om m | Do o | o | o | o | o | oo < U G
s o) 5 3 c | OlJic o<}k 0 o o o | ToOM<f Bl ofl <
< B0 X0 HEN | RIRD XIE B0 | WO | WO | W0 | BI<IB) O Rl 30
__o_H_J:MoPua%_./ & mu\ MMk@M:IT_% < < < < M@-L_Ll_%_ﬂ_ %MC 1 1 1 10 1
< < | _ | m | = Jo | . e e A
£0 B Al 7|3 | < | % oel | o or TIE | oFOfw/ ™l
ﬁ 70 ¢ J |_H._|:mn H m | 3D = <|FD @ BN <= wu_um__ot i
~ m T L lo?51 Opo | < ozn| U0 | FINTTZ0
.m.o o0 A_ " ol < - A/ ol B10 — — — od_ “lz._ho
= =~ X0 ji[S~0) D0 . . or o< ~r o|_uo oraft oT B~
r r ) o Rlo) | RI<| #y | L wu | M| 2P| == | Ao | el <l
I o o ol Ologo | OO0 ) o ool M | X1 FH0 | RS
0 n HED | pyzo| WMD) W W fuixo aROSD | M| 37| clogrsn | w223
= =20 K10 R0 KRR <o BRI & | il RiRozo | 5U%00 <)< 2k
4 4roo 4rigo 4o | sl 4| 4rgo R00{J orwl™ | of | T | W<IB| T 0fB
ro 070 o< mogd | o< | ro | fo< R NOS MO | ROBD| <|<N| Bl < | <IKT + ~.0i0
KU 3 3 Y X |8 | | X 3 ® X | X Y Y
/~ Ohu 7 7 Gl 8| || A Gl Gl 6| G Gl
o N N el 2l Bl Bl El Bl el el el N ~
E—D o m_z m_z m_z m_z m_z m_z m_z m_z m_z m_z m_z m_z
= 4r 4r 4r o Y T 4r 4r 4 |4 4r 4r
X roxio roxio roHi fodlo | riodlo| riodio | rodl roHi fodlo | rodlo| riodlo | rodlo roHi
WA __2 m m — o~ o~ o~ LN o .
o |l S S| & S s|13l 8l &8 &
= T = — 3 Sl A8 2| AS N S 21 & R p
X = = = o o o o ~ (@)
=| 3 3 8 | 25| 25| 22| A 8 S| S| 8| 8 2
m m m ol | 0| of| oR o) =) o) o) o) [aYs)
i i i X<t XN X 00 X 00 X e i i X XN

14/17



Rorvea Labornatony rdeeneditation Scheme

Al KT815=

02. S5tAIY
02.001 #¥

Atomic Emission
Spectrometry

Cu(0.01 ~0.30) %,
C(0.005 ~ 0.25) %,
P(0.003 ~ 0.15) %,
S(0.003 ~ 0.065) %

TS AHE: e =2 4% Al HS A ﬂé;

C(0.004 ~ 4.174) %,
S(0.0005 ~0.1) %,
N2(0.002 0 ~ 0.3) %,
Mn(0.005 ~ 15.0) %,
P(0.001 ~ 1.5) %,
Si(0.005 ~ 3.67) %,
Cr(0.01 ~ 26.0) %,
Ni(0.01 ~ 20.05) %,
Al(0.001 8 ~5.5) %,
Mo(0.005 ~ 8.0) %,
Cu(0.005 ~ 4.0) %,

Stadngard Testhethods \9?600885 ~1 18%)353/) %,

) 247} and Practices for . ~1. o, A
ASTM A751-21 124 Chemical Analysis of  |Ti(0.005 ~ 0.313) %, 22| N

Steel Products Co(0.005 ~ 4.0) %,
Sn(0.001 ~ 0.20) %,
W(0.005 ~ 3.0) %,
Pb(0.002 ~ 0.05) %,
B(0.000 5 ~ 0.05) %,
g}a(0.000 2 ~0.0007)

o,

Mg(0.001 ~ 0.01) %,
Ce(0.001 ~0.024 5)
%,
Zr(0.012 ~ 0.074) %,
Ta(0.007 ~0.116) %
Cr(17.0 ~ 23.0) %,
Ni(7.5 ~ 13.0) %,

Standard Test Method |[Mo(0.01 ~ 3.0) %,

i for Analysis of Austenitic|Mn(0.01 ~ 2.0) %,
ASTM E1086-22 |[&Z Stainless Steel by Spark [Si(0.01 ~ 0.90) %, 2 Z2HA N

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4
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Al KT815=

Rorvea Labornatony rdeeneditation Scheme

w4d

A

8zt
A&

ASTM E415-21

Standard Test Method
for Analysis of Carbon
and Low-Alloy Steel by
Spark Atomic Emission
Spectrometry

Al(0.006 ~ 0.093) %,
Sb(0.006 ~ 0.027) %,
As(0.003 ~ 0.064) %,

B(0.000 4 ~ 0.007) %,

C(0.02 ~1.1) %,
Cr(0.007 ~ 8.14) %,
Co(0.006 ~ 0.20) %,
Cu(0.006 ~ 0.5) %,
Mn(0.03 ~ 2.0) %,
Mo(0.007 ~ 1.3) %,
Ni(0.006 ~ 5.0) %,
Nb(0.003 ~ 0.12) %,
N(0.01 ~ 0.055) %,
P(0.006 ~ 0.085) %,
Si(0.0Z ~1.54) %,
(O 001 ~ 0.055) %,
Sn(0.005 ~ 0.061) %,
( .001 ~0.2) %,
V(0.003 ~ 0.3) %,
Zr(0.012 ~ 0.05) %

AR

JIS G

1253:2002/AMEN
DMENT1:2013

Iron and steel - Method

for spark discharge
atomic emission .
spectrometric analysis

C(0.001 ~ 4.174) %,
Si(0.0039 ~ 3.67) %,
Mn(0.003 ~ 28.8) %,
P(0.000 8 ~ 1.0) %,

S(0.000 2 ~ 0.414) %,

Ni(0.002 ~ 20.05) %,
Cr(0.002 ~ 30.5) %,
Mo(0.001 ~ 9.41) %,
Cu(0.001 ~ 4.03) %,
V(0.001 ~ 1.82) %,
W(0.01 ~ 17.83) %,

Co(0.001 2 ~ 7.95) %,
Ti(0.000 5 ~0.313) %,

Al(0.001 8 ~5.0) %,
As(0.001 ~ 0.064) %,
Sn(0.000 6 ~ 0.3) %,
B(0.000 12 ~ 0.5) %,
Pb(0.001 ~ 0.328) %,
Zr(0.012 ~ 0.074) %,
Nb(0.001 ~ 1.438) %,
I\;Ig(O 001 ~ 0.083 8)

Sb(O 008 ~ 0.089) %,

N(0.001 ~ 0.15) %,

Ce(0.005 ~ 0.024 5)

%,

Ta(0.02 ~0.116) %,

ga(0.000 1~0.0007)
(o]

A2

=AY (KOLAS)E A A ™7 2AEHHAA(ILAC) 2] 4
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Rorvea Labornatony rdeeneditation Scheme

Al KT815=

Fus |z o e 323 gl sy | RE

C(0.001 ~ 4.174) %,
Si(0.0039 ~ 3.67) %,
Mn(0.003 ~ 28.8) %,
P(0.000 8 ~ 1.0) %,
S(0.000 2 ~ 0.414) %,
Ni(0.002 ~ 20.05) %,
Cr(0.002 ~ 30.5) %,
Mo(0.001 ~ 9.41) %,
Cu(0.001 ~ 4.03) %,
V(0.001 ~ 1.82) %,
W(0.01 ~ 17.83) %,

. ] 24 9l 70| AT A 9 {Co(0.001 2 ~ 7.95) %,
KSD1652:2022 12 S22 gn 35 T |R.0005-0513 50’ | AR N

Al(0.001 8 ~5.0) %,

As(0.001 ~ 0.064) %,
Sn(0.000 6 ~ 0.3) %,

B(0.000 12 ~ 0.5) %,

Pb(0.001 ~ 0.328) %,
Zr(0.012 ~ 0.074) %,

Nb(0.001 ~ 1.438) %,
Ié;lg(0.0m ~0.083 8)

0l

Sb(0.008 ~ 0.089) %,
N(0.001 ~ 0.15) %,

=

TUY7IT(KOLAS)E A A 7| 2AYHHAA(LAC) S S AHHE(MRA) ME7|FYLICH
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