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"IX Qualification
Standard for Welding,
Brazing, and Fusing
"2017 ASME Boiler

S ool o Procedures; Welders;

and Pressure g7 = Al Brazers; g/|4a2x.39j80 kN Max. 2R N
Vessel Code" = and Welding, Brazing, :

and Fusing Operators

QW-141 MECHANICAL

TESTS"
"ASTM E 190-14  |o4 224 Standard Test Methods
(Reapproved BT === for Guided Bend Test for[Max. 980 kN AR N
2008)" = Ductility of Welds

"Standard Practices for

Detecting Susceptibility

to Intergranular Attack
ASTM A262 a4 TR |Sr][ ALllstenl’[IC Stainless

- o5 2 Hd eels - A

15(2021) 2 1.1.1 Practice A-Oxalic |* 50~ x 1000 A4 N

Acid Etch Test for
Classification of Etch
Structures of Austenitic
Stainless Steels"

"Standard Test Methods |"Strength : Max. 980

and Definitions for kN Elongation : (0 ~
Mechanical Testing of  |80) %
Steel Products 14.2 Reduction of Area : (0
22 0 pe YieId|Stgength r1]4.3 ~ 88)(20/8 (200~O)70)
- =2 9 2#A| |Tensile Strength 14.4  |HR ~100) HRB
ASTMA370-17a |2 Elongation Charpy Absorbed A A N

14.5 Reduction of Area |Energy : Max. 542.3 )
18. Rockwell Test 26.4.2 |Fracture Appearance :
Fracture Appearance (0~ 100) %

26.4 .3 Lateral Lateral Expansion : (0 ~
Expansion” 10) mm"
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“Standard Test Methods
for Detecting
Detrimental Intermetallic
Phase in Duplex
Austenitic/Ferritic
Stainless Steels
1.5.1 Test Method A-
Sodium Hydroxide
Etch Test for
Classification of Etch
Sa o e s Stlructgres Iof Duplex ECharpy Absorbed
3 =245 2 2 tainless Steels nergy N
ASTMA923-14 12 1.5.2 Test Method B-  |Max. 542.3 J 22| N
Charpy Impact Test (0 ~500.0000) g"
for Classification of
Structures of
Duplex Stainless
Steels
1.5.3 Test Method C-
Ferric Chloride
Corrosion Test for
Classification of
Structures of Duplex
Stainless Steels"

2 9l 2243 Standard Test Method
= === Ifor Brinell Hardness of  |(613 ~ 29 420) N 2R N
Metallic Materials

"Standard Test Methods
for Determining

B
ASTM E10:18 =
=

} aa oo Average Grain Size
AN 5 A 1937 eyn (5) Lineal GO0 ~ G14.0 ARy N
= Intercept Procedure
14. Circular Intercept
Procedure"
Metals and Standard Test Methods "(20 ~ 70) HRC
ASTM E18-17e1  |Related for Rockwell Hardness (20 ~ 100) HRB" el N
Products of Metallic Materials
24 0 224 Standard Test Method ;g/lrr?x'ega’?uor(ej kN Test
ASTM E1820-17a |77 = =% for Measurement of 1 7% o ~ room AR A N
Fracture Toughness temperature)"

"Standard Test Methods
for Notched Bar Impact
Testing of Metallic

24 o 2243 Materials "Max. 542.3 )
ASTM E23-16b g =t 8.3 Charpy absorbed (0~10) mm 2R N
= energy (0 ~ 100) %"

9.2 Lateral expansion
9.3 Percent shear
fracture"
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Rorvea Labornatony rdeeneditation Scheme

Al KT049=
_ o _ 52
FAHs  (HE Y22 7Y NEEE ANE | R z_,j
"Standard Practice
Method for
Macroetching Metals
and Alloys 8.1

Aluminum 8.4 Copper
and Copper Alloys 8.5

s 3l 7|
ASTM E340-15 %ﬁ = 234 |on and Steel - AR N

8.6 Stainless Steels and
High-temperature Alloys
8.9 Nickel and Nickel
Alloys 8.13 Titanium,
Zirconium, Hafnium and
Their Alloys"

for Microindentation AR N

2 o Bz Standard Test Method (50 ~ 700) HV (0.49 ~
Hardness of Materials 8N

—1
ASTM E384-17 =
=

Standard Practice for
Microetching Metals
ASTM E407- =4 U Z#H A |and Alloys Aluminum  |_ AZYZ| N
07(2015)e1 = Base Copper Base Iron -

Base Nickel Base
Titanium Base

22 o Beiy ?tandard Test Methlod
_ =4 LU A |for Determining Volume |

ASTMES62-19e1 12 Fraction by Systematic (0~100) % LAY N
Manual Point Count

;Standard Test I\/Ieth?ds
or Tension Testing o " .

Metallic Materials kﬁrglro‘%tha;[igﬂna?('(g 8~O
7.7 Determination of ong : A

Yield Strength 7.10 ggéu/gtion of Area : (0 A4 N
Tensile Strength 7.11 ~80) %" :
Elongation 7.12 °
Reduction of Area"

Standard Test Methods
for Vickers Hardness and|"(50 ~ 700) HV AT N
Knoop Hardness of (0.49 ~196.1) N" -

Metallic Materials

"Standard Methods for
Mechanical Testing of
Welds

3

=
it
i
=

s §
ASTM E8/E8M-21 | &
=

P
Ne
el
o
=

=
ASTM E92:17 =
=

o o : "Max. 980 kN
AWS B4.0:2016 |25 = &EAl |4 Tension Tests (50 ~ 700) HV A2 N
= 6. Bend Tests (0.49 ~ 196.1) N"
8. Hardness Tests ‘ :
9. Break Tests (Nick and
Fillet Weld)"
étrgctté ral }/\ée%doi%g
AWS 22 o gy |Lode-steel 6.10. Max. 980 kN Max.
D1.1/D1.1M:2020 |& Mechanical Testing 15423 A2 N

6.23.4 Fillet Weld Break
Test 6.27 CVN Tests
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"Fracture mechanics
toughness tests
s TR aPart 1: I\/Iethodffor "Max. 1 000 kN Test
.. =% 2 2% etermination of Kilc, temperature A
BS 7448-1:1991 = critical CTOD and critical [(-170 T ~ room A A N
Jvalues of metallic temperature)”
materials Only CTOD
test"
"Fracﬁure mechanics
. A~ Part 2. Method for ax. €s
4 al e .. A
5.51 gg%S.Part o5 % #EA determination of Kic, %?ﬂ%efcazuﬁgom 2242 N
: = critical CTOD and critical temperature)”
Jvalues of welds in P
metallic materials"
Metallic materials- "
BS EN ISO 24 g mery [Method of test forthe | 478, L O00 KN Test
126532018 g7 === Idetermination of (170 © ~ room DAY A N
‘ = quasistatic fracture temperature)”
toughness of welds P
"Metallic materials "
22 oy | Unified method of test t,(;/lrr?xéga’?uorg KN Test
1SO 12135:2021 |2 === |for the determination of | EImPeratt 2247 N
z 1€ Ue (170 T ~ room
quasistatic fracture temperature)”
toughness" P
"Charpy Absorbed
Energy :
Ss o peA I\/Ihetallic maéerlials - Max. 542h3J
. =4 & 2&HA| [Charpy pendulum Percent Shear Fracture A
I50 148-1:2016 =z impact test - Part 1: Test |: LAY N
method (0~100) %
Lateral Expansion : (0
~10) mm"
Destructive tests on
_ SRS welds in metallic )
ISO 17639:2022 |[BE7™ ==& materials - Macroscopic |x 50 ~ x 1 000 AR N
= and microscopic
examination of welds
O De?;[jructive tesl,lts on
. =< 3 2R [welds in metallic A
ISO 4136:2012 g2 materials - Transverse | Max. 980 kN A2 A] N
tensile test
ISO S gl g Destructive tests on
5173:2009/Amd.1 [E7 = =< welds in metallic Max. 980 kN AL A N
2011 = materials - Bend tests
Destructive tests on
22 @ pe welds |r} metallic dinal
. =< 4 2AHZ| |materials - Longitudina
ISO 5178:2019 = tensile test on weld Max. 980 kN A2 A N
metal in fusion welded
joints
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AAds (MBS 72 NEEE Az | 5§
oA gl m "Metallic materials - " -
IS0 6507-1:2018 |25 = A Vickers hardness test - (6529 j?g) ;/N" A2 A] N
= Part 1:Test method" :
"M?amﬁwagnms-
A0l D Rockwell hardness test - |« -
150 6508-1:2016 |87 = ©04 |Part 1: Testmethod | 520~ TOIHRE, Y| N
= (scales A, B, C, D, E,F,
G,H KN, TT"
Ss o peA Mewwcmamnms-
. =5 L A |Tensile testing - Part 1: A
ISO 6892-1:2019 2 Method of te<t at room Max. 980 kN A2 A N
temperature
a4 0Ol 1 i 1 -
ISO 7438:2020 gﬁ E J‘E_Xﬂ ![\gsettsa”IC materials - Bend Max. 980 kN —/ttzl N
Destructive tests on
Ss o peA welds |r} metalléc ( )
- =< 9 U424 |materials - Hardness "(50 ~ 700) HV
1509015-1:2001 |2 testing - Part 1: (0.49 ~ 196.1) N" A A N
Hardness test on arc
welded joints
Destructive tests on
welds ir} metall(ijc
5. P materials - Hardness " -
150 9015-2:2016 E“D Jajxﬂ'te_'t,ting-PartZ: (8§5,7?8) YN" YA N
= Microhardness testing '
on welded joints
) "Charpy Absorbed
Destructive tests on Energy :
P welds i |r} metallic Max. 54§h3J
. =< A 22| |materials - Impact tests - |Percent Shear Fracture
150 9016:2012 = Test specimen location, |: A A] N
notch orientationand  [(0 ~ 100) %
examination Lateral Expansion : (0
~10) mm"
"Carbon steel tubes for
oA gl I‘.|-E.=|7\«” pressure Serylce
JIS G 3454:2017 |E === 11.2.3 Tensile test Max. 980 kN S N
= 11.2.4 Flattening test
11.2.5 Bending test"
"Me?mcmawnabh g
A 0l 7 Tensile testing-Metho "
NSz 22412011 |25 HEEA (g/'fﬁ-o%g)oc;“}‘ A N
= test at room °
temperature”
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"Charpy Absorbed
IE/Inerg%AiZ 3)J
2~ 0 7 "Method for charpy ax. :
)Is 2 2242:2005 |25 = #EA pendulum impact test of Percent Shear Fracture DAY A N
= metallic materials" ‘(0 ~100) %
Lateral Expansion : (0
~10) mm"
) =& 2 2HAA| |Vickers hardness test- "(50 ~ 700) HV
NS 22244:2020 = Part 1: Test method (0.49 ~196.1) N" A A N
2 al 3 "Rockwell hardness test- |. -
5722452021 |25 2 HIAH |est method éZOON 170%)) HRC. 4] N
= toughness of welds"
. =4 9l 22| |Metallic materials-Bend
NS Z2248:2014 2 test(Amendment 1) Max. 980 kN 2R N
. =4 2 2#H A |Knoop hardness test- B
JISZ2251:2009 | oo (50 ~ 700) HK £242| N
"FEME AY A LH |5 =
a4 gl e 7.0) @H% 4= M ijlkl:l:lcﬁg 980 léN
Ks B 0802:2003 |25 = &8 |77 6id 2w aue:0-80) % A7) N
= 7.h) Otet HAE ~CTNE,
7k o £55" (0~-80)%
. =5 2 A | o 5 AlE A
KS B 0804:2001 = =5 Az 58 Al Max. 980 kN 2R N
) a5 2 Ay |5 A= 23 FE |"(20 ~ 70) HRC
KS B 0806:2000 |2 R (20 ~ 100) HRB" 2242 N
N =24 A5 it
. Sa o mun (5 a o Esodd oo |IMax 5423 A
KS B 0810:2003 z = 3 C)' g moe (0~ 100) % ) DA N
8. e) 72 Hi5iZH (0 ~10) mm
) 24 9 A4y |24 WFZ HHA FE  |"(50 ~ 700) HV
KS B 081 1 2003 % Algc.! %}t‘g (049 ~ 19 ) N —/ttzl N
a5 2 Hdy | 25248 T AY-2Y
41362012 ¥ lgeERe" T e ssokn A N
KS B ISO a5 2 #dy |25 Az BEE5e oty
5173:2009 = Ne-za g Max. 980 kN A N
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"Seat Tightness of
Pressure Relief Valves
2. Testing with Air . 5
APISTD 527:2014 |71 2.4 0100103 ~41.4) A4 N
4. Testing with Water P
5. Testing with Air-
Another Method"
27| 4l 7 = | ted - ~
KsB6216:1998 |71ARs  [§AFF B SRR R (01037414 2242 N
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02. 3f3tAIY
02.001 #¥

TEHS AL =2 T&EY Al A& X&
"C (0.005 to 0.250) %,
Si (0.01t00.90) %,
Standard Test Method [Mn (0.01t02.00) %,
i for Analysis of Austenitic|P (0.003t00.150) %,
ASTM E1086-14 |&Z Stainless Steel by Spark [S (0.003t00.060) %, DAHZ N
Atomic Emission Cr (17.0t023.0) %,
Spectrometry Ni (7.50t013.0) %,

Mo (0.01t03.00) %,
Cu (0.01t00.30) %"

"C(0.02t01.10) %,
Si (0.02 to 1.54) %,
Mn (0.03t02.00) %,
P (0.006t00.072) %,
S (0.002t00.055) %,
"Standard Test Method |[Cr (0.007t03.03) %,
for Analysis of Carbon  |Ni (0.006t04.45) %,
A andLow- Mo (0.007t01.00) %, A2 N
AlloySteelbySparkAtomi |Cu (0.006t00.50) %,
cEmissionSpectrometry" |V (0.004t00.300) %,
Ti (0.001t00.200) %,
Al (0.006t00.093) %,
Nb (0.003t00.12) %,
Co (0.006100.20) %,
B (0.0004t00.007) %"

ASTM E415-21

1]
N

"Standard Test Methods
for Pitting and Crevice
C]Qgrosicl)n R(;sist?nced

of Stainless Steels an - A

S Related Alloys by Use of (0~500.0000) g A4 N
Ferric Chloride Solution
8. Method A-Ferric
Chloride Pitting Test"

ASTM G48-
11(2020)e1

"
N

KS D 0278:2020 o (0 ~500.0000) g 2R N

I
N
>

T >

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4 Z(MRA) ME7|7YLICt

9/12



Rorvea Labornatony rdeeneditation Scheme

Al KT049=
s |AE Y23 nEl A sy | RE

"C (0.005 ~ 1.300) %,
Si (0.008 ~ 1.700) %,
Mn (0.005 ~ 2.000) %,
P (0.002 ~ 0.060) %,

S (0.002 ~ 0.060) %,
g;r (0.005 ~ 25.000)

0l
. > A al o] Am3 "M 2 (Ni (0.005 ~ 36.000) %,
KSD1652:2007 |1 2d 4Bz 2 S8 S Mo (0.005~ 3200 %, =M N

Cu (0.005 ~ 3.000) %,
V (0.005 ~ 0.500) %,
Ti (0.005 ~ 0.300) %,
Al (0.005 ~ 0.300) %,
Nb (0.005 ~ 0.200) %,
Co (0.005 ~ 0.200) %,
B (0.002 ~0.010) %"
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Mechanical vibrations of
shipboard equipment
(Tyé)e [- EnV|ronme|r|1taI A we
A and Type ll-Internally SO HE| -Type I : A

g Excited) (1 ~ 1 000) Hz A4 Y

5.2 Type ll-Internally
Excited

MIL-STD-167- 2=
1A2005 =<

Strucltureborne vibratory 2 2
acceleration 7 )
QA('SLH?%Q%O AEEN measurements J5C 2 150 dB 0 A2 Y

' and acceptance criteria |5t
of shipboard equipment

jun i
E.
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