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REFERENCES

> Federal Specification QQ-N-286
> Monel K500%®

»Federal Specification QQ-N-281
» Monel 400%®

» American Society for Testing and Materials
(ASTM) B150

»World-Wide Web for definitions
and terminology
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OBJECTIVES

» Definitions & Terminology

» Super Alloys
> Monel® K500
> Alloy 400

» Material Certification requirements
specialty metals

@ Stay Connected.
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DEFINITIONS & TERMINOLOGY

» Abbreviations
» AGE HD = Aged Hardened
» ANN = Annealed
» CD = Cold Drawn
» HF = Hot Finished
» HR = Hot Rolled
» SR = Stress Relieved
» SSRT = Slow Strain Rate Tensile Test

@ Stay Connected.
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A Teledyne Technologies Company

DEFINITIONS & TERMINOLOGY
» Age Hardening

» The term applied to soft or low carbon steels,
relates to slow, gradual changes that take place in
properties of steel after the final treatment.

» These changes, which bring about a condition of
Increased hardness, elastic limit, and tensile strength
with a consequent loss in ductility, occur during the
period in which the steel is at normal temperatures.

» Used to increase the mechanical properties of the
base metal, to increase the yield strength and tensile
strength.

@ Stay Connected.
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DEFINITIONS & TERMINOLOGY

» Annealing

» A heating and cooling operation implying usually a
relatively slow cooling. Annealing is a comprehensive
term. The process of such a heat treatment may be: to
remove stresses; to induce softness; to alter ductility;
toughness; electrical magnetic, or other physical
properties; to refine the crystalline structure; to
remove gases; to produce a definite micro-structure.

> In annealing, the temperature of the operation and
the rate of cooling depend upon the material being
heat treated and the purpose of the treatment.

» This is 100 percent wiping the slate: stresses are
removed because the crystalline structure has relaxed
and/or realigned itself. Done as a final step after all of
the drawing or forming.

@ Stay Connected.
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A Teledyne Technologies Company

DEFINITIONS & TERMINOLOGY

> Cold Drawn

» Drawing material at a temperature below the
softening point of the metal. This reduces thickness
and increases hardness (cold work). Lower cost
because heat is not added, but high residual stresses
are added.

> Stress Relieved

» Heating to a suitable temperature, holding long
enough to reduce residual stresses and then cooling
slowly enough to minimize developing new residual
stresses. Quicker and cheaper than annealing albeit
have not relaxed crystal structures. Done as a final
step after all of the drawing or forming.

@ Stay Connected.
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DEFINITIONS & TERMINOLOGY

» Hot Finished

» Performing a secondary operation on a metal post
drawing. swaging, tapers, curves, etc. Heat helps
reduce residual stress and allow for more flexibility.

> Hot Rolled

> Rolling material at a temperature above the
softening point of the metal. This reduces thickness
and keeps hardness. Allows for less residual stress
than cold working, however, some stresses will still be

present.

@ Stay Connected.
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DEFINITIONS & TERMINOLOGY
» Slow Strain Rate Tensile Test (SSRT)

» Determines if a lot of metal is susceptible to
intergrannular cracking. The SSRT specimens shall be
heat treated using the final heat treatment procedure
used on the lot before being placed into service. Any
lot that has been rejected shall not be submitted for
acceptance.

» Lots of material that are aged or re-solution
annealed and aged with a heat treating procedure that
IS not equivalent, shall be re-tested using specimens
taken from the material after the final heat treatment.

@ Stay Connected.
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SUPER ALLOYS

» Monel K500® - UNS NO5500

» Monel K500°® is a nickel-copper alloy with the same
corrosion resistance and characteristics as

Monel 400®. Monel K500® has greater strength and
hardness than 400, as a result of added aluminum
and titanium.

» This is the aged hardened version of Monel 400°.
As such, it has increased strength with excellent
resistance to sea water corrosion.

Chemical Analysis of Monel K500® (UNS N05500)

Gi MN Fe S Si L h
Cu Ni Al Ti
Co P Pb Sn Zn
0.18 1.5 2.0 0.006 0.50 1
27.0-33.0 63.0 Min 2.30-3.15 0.35-0.85
0.25 0.02 0.006 0.006 0.02

@ Stay Connected.
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SUPER ALLOYS
> Alloy 400 - UNS N04400

> Common Trade Names: Monel 400°®, Nickelvac® 400,
Nicorros® 400, Silverin® 400

» Monel 400°® is a nickel-copper alloy that is hardened
by cold working only. Monel 400® has low corrosion
rate in flowing sea water, therefore, it is widely used
in marine applications. Monel 400® can be used in
temperatures up to 1000°F. The alloy has great
mechanical properties at subzero temperatures.

Chemical Analysis of Alloy 400 (UNS N04400)
Class C MN Fe S Si Cu Ni Al Pb Sn Zn P
9 0.2 2.0 2.50 0.015 0.5 R 63-70 0.5 0.006 0.006 0.02 0.02
0.025-
B 0.3 2.0 2.50 0.060 0.5 R 63-70 0.5 0.006 0.006 0.02 0.02

@ Stay Connected.
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FEW. 804

HUNTINGTON ALLOYS K500 MATERIAL

Paragraphs 1.2.1,1.2.2, 3.1,
3.1.2.1,3.1.2.2, and 3.7.1.1

RECORDING OF F FICTITHOUS OR

MOTE: THE ALSE,
STATEMENTS OR ENTRIES ON THIS DDCAJMENT MAY BE P

AS A FELONY UNDER FEDERAL STATUTE
WO e e

HUNTINGTON ALLOYS
A Special Metals Company

FRALUIDULENT
WNESHABLE

Description of Material

A M CASTLE & CO
Z6800 MILES RD

BEOFORD HTS OH EE S & ¥

Ty

A M CASTLE & CO
2400 W WOLF RD

TRANELIN FARK IL GEOL3I1L

T mae o HUNTIRNGETOMN, WEST WIRGINIA 25730

CERTIFIED MATERIAL TEST REPORT MO ssiw Lo

HA ORDER NOJTTEM DATE PAGE oF e
300014896 1 Q603,07 1 [ gy

QUANTITY INSPECTED BY :{-hm :
2171 LES HA-SP e

CHARGE ORDER NG ORDER NO!

10 ZBOLO Z&E14 10 28010 Z6EL4

:
§
E
i

AT REPOESENT ATAE

ml{ﬂ“ﬂh QLI'.-CIY KESO0O0
5.5S000

IN 120-216 IN

-

"THISE REPORT RELATES OMNLY TO THE ITEMCS)

Lot

HOT FIN RNO ROUGH T ANN & AGE HOD {

-WoEd  Bp:8A Lo.-27-90

TESTED AND MAY NOT BE REPROOUCED EXCEPT [N FULL.* " **sasacaa

SPECIFICATIONS: HA 278 REV FW.US FED QQ-N-286E TA 1 FM 2 MARKING WALVED UMS: NOSSO0
Distributor's Us FED QQ-N-286E LA 2 FM 7 & Z PER MAVSEA SER: O0SMZ™ \\
|dentification 116 OF 4-17-90 MARKING WAIVED\SMC QCP 298 REV 3
s FED QQ-N-0O0Z86F FM 7 & 2 MAREING WALWVED™, o &
(Must be populated) US FED QQ-N-286G FM 7 & Z MARKING WALVED. I Specification Revision Unified Numbering
QUALLTY SYSTEM CERTIFICATION: ISO 9001:2000 C(ABS-QE CERT. 30125 ; System [number]
ENM 10 ZO04,DIN 50049 <(TYFE 3.1}
CHEMICAL ANALYSIS (WT. X}
HEATS L= (.88 FE = SI cw i 8 o AL T
co e FE/APPM SNsoPPH ZIN/IPEM NI +CO Paragraph 3.2
Table |
Chemical
LLES &4 4 o.16 .71 Q.sa g.001 o.os6 3I0.76 64 .31 z.88 o.853 Analysis
<0.01 o.oo09 2.3 1.3 7.2 64.31
TO CONVERT FPFH TO WT.X, MOVE ODECIMAL POINT FOUR FPLACES TO THE LEFT.
MELT METHOD: AIM + ELECTROSLAG REMELTED
___________________________ oo e -
MECHANICAL PROPERTIES ]
HARD GRAINM YIELD TENSILE XELG RrIA DEG =
HEAT - LOT QUANTITY NESS SIZTE .ZXPSIC FSI zm = F e
X L99 X 100 =
MEIMSES 12 2 pcs. Paragraph 3.3 =
ROOM TEMP-HRC -AS SHIPPED 27 .9 Loa3z 1te0a z23.0 39.7 Tables Il -VI =
Pc w. 1-42,. 1-% Mechanical Analysis |. 0P b
ROCH TEMP-HRC -AS SHIPPED ZS5.1 Lo7s 1613 z3.1 38.5 ¥ - i
CRAIN SIZE-AN SHIFFED AGS ASTN NO. a. REEEEE ) I\ @f\ =
MORMAL - TRAN oo Rorc £
GRAIN SIZE-AS SHIPPED AGS ASTH NO. .. ’LLQ\U{ Y e
ANPERY 1 WINM- RANGE - TRAN, BRANGE ASTH NGO . T TO ANTM NO. i -
el 5 - S

'FOR TRAINING USE ONLY
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Stay Connected.

13



A7 TELEDYNE
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REW. G0t
NOTE: THE RECORDING OF FALSE, FICTITIOUS OR FRALDULENT HUNT!NGTON ALLDYS
smﬁmwmonamwsmﬂmsmxmﬁmumeEHHWﬂﬂj

AS A FELONY UNDER FEDERAL STATUTE

A Teledyne Technologies Company

A Special Metals Company

o=
FORME & HUNTINGTON, WEST VIRGINIA 25720 T
s
(]
R CERTIFIED MATERIAL TEST REPORT L PPN Se— e e
26800 MILES RO HA CROER NOTTEM DATE PAGE oOF e =
BEDFORD HTS OH 44146 IQ001L4896 1 0E/03/ 07 z & L =
EARTITY INSFECTED B e
=
171 HASMC =]
A M CASTLE & fals] CHARGE ORDER NO, MARS QRDER NO. =
2400 N WOLF RD 10 ZAO010 2614 10 28010 zZ61l+% §
FRANKLIN PARK IL SO0L131 g gﬁmﬁguonzn ALLOY KS00 HOT EFIN RND ROUGH T ANN & AGE HO { 7
S.5000 IN 120-216 IN NOM
THE DILFFERENCE IM AVERAGE GRAIN SIZE BETWEEN THE COARSEST ANMO FINEST AREAS
OF THE CROSS-SECTION IS ‘4" ASTH GRAIN SIZE NUNBERS .
YLELD STRENCGTH WAS DETERMINED USING A STRESS STRAIN CURVE
------------------------------------ Paragraph 3.7.1 o T e S e S R
FORM H- 2245 HUNTINGTON ALLOYS CORPORATION .
er
ULTRASONIC TEST REFORT Ultrasonic Test Report Head
FORM HZIZ45 IS CONFOSED OF THREEE SECTIONMS FOR EACH HEAT/LOT REFPORTED .
SECTION I IS PRINTED ONE TIME FOR EACH HEAT AND LOT
SECTION ITI MAY BE FRINTED MULTIPLE TIMES FOR EACH HEAT AND LOT.
EECTIONM IIT IS PRINTED ONE TILHE FOR EACH HEAT AND LOT.
SECTLOM <<T>» HEAT/LOT: ME1MSEGLZ MATERIAL TESTED O0S-/31L-07 BY JAMES MCCOY
SERIAL #: M A
FIECE #:L4.15
L. IAILL IOEMTIFICATLONM: CA} SMT-TC- LA-LEVEL: I
(B) MIL-STO-2132: I[NSPECTOR
2. TEETED MATERILAL 2 PLECE(S) WERE TESTED PRIOR TO CUT LGTH/-WOTH AT FINAL CROSS SECTION
YITELOING 2 PIECE(S)! FOR SHIPMENT AFTER CUTTLING A
3. PROCEGURE 'T'
APPROVYED FROCEDORE HHRHZ'R, REVISION NUMRBEER, APFLICABLE SPECIFICATIONS 2
ANOD/OR CONTRACTUAL REQUIREMENTS WHICH WERE USED FOR THE EXAMIMATION ARE &
FOUND IN THE SPECIFICATION ELOCK AND REMARKS SECTION OF THE MATERIAL TEST REPORT . =
QCF ®:Z98 QCP-REV:_3 ODATED:10/12/04 QA Clause# 6D =
i . =
n
4. EXAMINATION COMDITIONS: Procedure used for Ultrasonic Testing E
TEST METHOOD: AUTOMATIC I[MMERSION -
COUPLANT: WATER &
SECANNING EQUIPMENT: TANE BRIOGE SCANNER =
SECTTIOM ==IL:> HEAT/LOT: MA8LMSEGLZ2

FART:01 OF 0O2Z.

[FOR TRAINING USE ONLY |
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HUNTINGTON ALLOYS K500 MATERIAL

REV. 604
MOTE: THE RECORDING OF FALSE FICTITIOUS OR FRAUDULENT HUNTINGTDN ALLOYS
RS A PELONY UNOER FEDERAL Erras UMENT MAY BE PUNISHASLE A Special Metals Company =
WESTERN OU.s . FORME S HUNTINGTON, WEST VIRGIMIA 25720 o
i
A M CASTLE & CO CERTIHED M#TERIAL TEST HEPOHT No' AFTET [N @ I0 CINTUY TrAT ALL RECARED SAMFLINGS SEPECTION D TESE (:.J.
ZE800 MILES RO HA GRDER Ro.TEM DaTE PAGE  ©OF it Regt g e o e st
BEDFORD HTS OH 44146 300014896 1 08/02/,07 E] [ T e n e CRTREATE ey e e
oW =2
2171 LBS HA/SMC agarrs =
L CASTILE & CO CHARGE ORDER MO0, MARK QRDER NO-.
3400 N WOLF RD 10 28010 ZELl4 10 28010 Z6L4 e
FRANKLIN PAREK IL 6Q1L3L s To MONEL ALLOY KS00 HOT FIN RND ROUCH T ANN & AGE HD [§ §
e 5.5000 IN 120-216 TN MO !
5. €A} TEST MODE: PITCH CATCH AMGLE BEAN
CB!] WAVE PROPOGATION: AXIAL ONE-ODIRECTIOM
Q) IMNSTRUNENT MANUFACTURER: SOMNLIC MODEL: 237
(0) SERIAL NIMBER: 2317- 1S5S
CE) LIMEARITY CALIEBRATION DATE: 04,0907
CE) SEARCH UNIT BMANUFACTURER/SERIAL NUMBER: PANMA. 38112,98144 BME- 1
CG) FREQUEMCY C(MHZY: 1.0
LH?! SLIZE (IMCHES): 1.a00"
L)Y TYPE: SINCLE FLAT- FACED
€T} FOCAL LEMGTH C(INI:. N A
CE} CABLE LEMGTH CET)=z: &
(L) ATTENUATION CORRECTION DE:000
(M) REFERENCE AMPLITUOE: Xrs:aco
M) ALABRMA/EVAL LEVEL XCAL: ALL
€0) REJECT: aFr
CPF) OLSTANCE AMPLETUDE CORRECTION: NOME
(Q) AREA CATED:
NOT APPLICABLE
CR) CALIBRATIOM STANDARDC(S) =
CR) Ms,A
€S) FLAT BOTTOM HOLECS) :
HOT APPLICABLE o
€T? MOTCH{(ES) : 3
MOT AFPPLICABLE =
=
SECTION <«<IIL>>» HEAT/LOT: MABIMSEGL2 PART :02 OF a2. %
-
5. CA) TEST MOOE: FITCH CATCH ANGLE BEAMN §
CB) WAYE FROPFPOGATILION: AKIAL ONE-DLIRECTION
€C) INSTRUMENT HANUFACTURER: SONIC MODEL: 237 T
(0) SERIAL NUMBER: 237-1SSSA E
(=) LINEARITY CALIBRATION QOATE: O4,/09/07
CF) SEEARCH UNIT unxurnctuu:urszn:nn NUMBER: HAR./93AS60.W11156 RMK-2
(G) FREQUENCY (MHZ): TI.0 0 RA'NING USE ONLY
FORT
Stay Connected.
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NOTE. THE RECORMMG OF FALSE, FICTITIQUS OR FRAUDULENT
STATEMENTS OA ENTRIES ON THIS DOCUMENT MAY BE PUNISHABLE

AZ A FELONY UNDER FEDERAL STATUTE,

HUNTINGTON ALLOYS K500 MATERIAL

HUNTINGTON ALLOYS
A Special Metals Company

FOopRME S HUNTINGTON, WEST VIRGINIA 38720

A M CASTLE & CO

CERTIFIED MATERIAL TEST REPORT No.

3400 W WOLF RO
FREANELIN PAREK TLC

E01L3IL

10 ZBO01O0 ZE14

ZEB0O0 MILES RD HA OROER NOATEM OATE FAGE
BEGFORO HTS OH 44146 FIC00CL4896 1 06,033,707 -
INSPECTED BY
2171 LEBS HASSAC
A M CASTLE & CO CHARGE DRDER MO AR ORDER MO,

10 ZBO10 2614

5.5000_ IN 1Z0-216 IN MNOM

ﬁwnhkﬂﬂHES ALLOY K500 HOT FIN BEND ROUGH T ANN & AGCE HD
FRED

SECTIOM <<TLI>»

CH) SIZE CINCHES!: .soa*

CL?) TYFE: SINGLE FLAT-FACED

€J) FTOCAL LENGTH CIN): HAA

CE) CABLE LENGTH CFT1: @

(LY ATTENUATION CORRECTIONM DOB:000
M) REFERENCE AMPLITUOE: XrsS:ao
(M) ALABM/EVAL LEVEL XCAL: ALL
{O) REJECT: OFF

CP) DISTANMCE AMPLITUDE COBRECTION: MOME

Q) AREA GATED:
MOT APPLICABLE

CR) CALIBEBATION STANDARDCS]) :
CAY NrA

€5) FLAT BOTTOM HOLECS) =
WOT AFFPLICABLE

€T) MOTCHIES) =
HOT APPLICAEBLE

HEATALOT: MASLMSEGLZ

SURFACE FINISH CALLIBRATION STANODARD:

[ R

SURFACE FINISH MATERIAL: LESS THAN 2S00 BRHE.
ULTRASONIC EVALUATIOM OF WALL THICEMESS: M/ A

INSPECTEOD MATERIAL ACCEPTED: YES

Ultrasonic Testing Acceptance

Paragraph 3.7.1

NOTE; CENTER SCAN FPERFORMED HY THE IMMERSION METHOD , END
SCAN PERFORMED BY THE CONTACT HMETHOD.

TRANSOUCER SH 98112 . & 98144 - MODEL IOZ, GAIN 47.8 OBE.
TRANSOUCER SN 93ASE0 & W111lS6 - MODEL AMBO 1082, ANGLE 45

(-,

T -

a .

9. EEMARES:
RMEL; CEMTER SCAN
EME2Z; EMO =SCAW
GAIMN- 44 .90 DB

1L0.

PITCH DATA:NOT APPLICABLE

TM-0006 02/19/16
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RV, 004

MOTE: THE AECCADING OF FALSE, FICTITMIOUS OR FRAUOULENT
STATEMENTS OR ENTRIES DN THIS DOCUMENT MAY BE PUMISHABLE
A% & FELONY UNDER FEDERAL STATUTE.

HUNTINGTON ALLOYS
A Special Metals Company

WESTERN U.S. FORME & HUNTINGTON, WEST VIRGINIA 25720
i RCLSTER R CERTIFIED MATERIAL TEST REPORT No. L1169
26800 MILES BD HA ORDER MOLTTEM DATE PAGE oF
BECFORD HTS OH 44146 300014896 1 06703707 5 6
CUANTITY INSPECTED BY
Z171 LBS HA/SMC
A M CASTLE & CO CHARGE ORDER MO, SAARK DADER MO,

3400 N WOLF RD 10 28010 2614

10 28010 Z61l4

FRANELIN FARK IL GO0L131L

0¥ MATERAL
prerin 5.5000 IN 1

scarTod| MONEL ALLOY KSQ0O

HOT FIW RND ROUGH T ANN & AGE HD {
20-216 IMN NOM

SLOW STRAIN RATE RESULTS

HEAT/LOT N 81MSKG

SLOW STRAIN RATE # AVGE.G.S5.=44.9 MICROMETERS
SAMPLE: T3S091L1 SUFFIX:004
DISFLACEMENT RATE:0.00095 IN/IN/MIN
NTS:158.2 KSI AVG. GRAIN SIZE:06.0

TEST TEMP:

SLOW STRAIN RATE # AVG.G.S5.=37.8 MICROMETERS
SAMPLE:Y3IS50911 SUFFIX:00S

OLSPLACEMENT RATE:0 .00093 INSIN/7MIN
HTS:157.2 ESI AVG. CRAIN SIZE:106.5

TEST TEMP:

SLOW STRAIN RATE ¥ AVG.G.S5.=37.8 MNICROMETERS
EAMPLE: YI50911 SUFFIX:006

OCSPLACEMENT RATE:0.06106 IN/IN/WNIN
NTS:164.6 KSI AVG. GRAIN SIZE:06.5

SLOW STRAIN RATE TEST(S): SATISFACTORY.

TEST TEMHP:

-

Lidrde]-]
Paragraphs 4.2.2.2 & 4.3.6.2
SSRT Results
ovo0
ovog

QQ-N-00286F FIRST ARTICLE TESTED PER NAVSEA SER:
QQ-N-ZBEEG SSRT TESTED.
SERT FHOTOS ATTACHMED.

SSRT HMEAT TREATMENT: ANNEACED AT 1300 DEG F FOR

THEN WATER QUENCHED. AGED AT 1100 OEG F FOR &8 HOURS THEN FURNACE COOLED

5 DEG/HR TO 900 DEG F AND THEN AIR COOLED.

COUNTRY OF ORIGIN: MELTED AND MANUFACTURED IN THE USA

VISUAL AND DIMENSTONAL EXAMINATION SATISFACTORY.

02/19/16

esmzrols aoF z-13-o1i. | First Article Acceptance

-HOHd  6F:80 LB.-2T-90

Paragraph 4.3.6.1
SSRT Process Statement

30 MINUTES

EB2678 /| QA Clause# 24
Country of Origin Statement

[FOR TRAINING USE ONLY |
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A Teledyne Technologies Company

REW. D4
SI' ECORCING FALSE, FICTITIOUS OR FRAUDULENT HUNTINGTON ALLDYS
!TEIEN’IS OR ENTRIES Q‘J THIS DOCUMENT MAY BE PUMISHABLE ;.
AS A FELONY UNDER FEDERAL STATUTE. A Special Metais C—‘ompany
TES = FORME S HUNTINGTON, WEST VIRGINIA 25720 =
L]
RT ik
A M CASTLE & CO CE IFIED MhTEBIhL TEST HEPDRT No' 43363 Hsnmwm uL mnm—wm wm‘\"s L
26800 MILES BD HA ORDER HOATEM DATE PAGE oF e REE s
BEEDOFORD HTS OH 44146 300014896 1 06 03,07 & [ —
CUANTITY INSPECTED BY WL SROER a0 =
WLOW FCURES (= a]
2171 raes HA-SMC e .
A M CASTLE & COQ CHARGE CORDER MNO. MARK ORDER MO, L¥ =]
Z4A00 W WOLF RD 10 ZB8010 2614 10 ZB8O01O Z614 |
FREANELIN FARK TL E0L1L31 EHAM|MONEL ALLOY ESOO HOT FIN RNO ROUGH T ANN & AGCE §
SPPED 2]

QA Clause# 4 Mercury-Free Statement 1| =.5090 IM 129-236 IN WOnR 5
MATERIAL, WHEN SHIFPED, IS FREE FROM CONTAMINATION BY MERCURY, RADIUM, ALPHA SOURCE, £ LOW MELTING ELEMENTS
"CHEMICAL AMNALYSIS AS REQUIRED FOR CARBON ,.SULFUR,.MITROCEM OR OXYGEM IS PERFORMED BY OMBUSTION TECHNIQUES .
ALL OTHER REFPORTED ELENRENTS ARE ANALYZED BY X-RAY ANO/OR EMISSION SPFECTROSCOPY .

"QUALITY STSTEM MEETS REQUIREMENTS OF DIRECTIVE 297/13/EC (PRESSURE EQUIPMENT DIREGTIVE)

ANWNEX 1, CHAPTER 4.3 FPER ABS GROUP LTO CERTIFICATE Q0O08C(EXPIRES AUGUST 20081 AND

TUV CERTIFICATE 20874928 J(EXPIRES HAY zo0o0&8)"

QUALLETY CERTIFICATION REPRESENTATIVES -
. P.O. CUSTER, M.p. MORRISON, F. WAUGH
QA Clause# 3
Certifying Authority’s
Name & Signature

—
.\'3
-
[=—]
g
=3
(=
|
S
(=]
o
=4
be > |
[}
L=
|
(==
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DEUTSCHE NICKEL MONEL 400 MATERIAL

A Teledyne Technologies Company

02/19/16

(#iemscue NICKEL GMBH
Certified Material Test Report
¢ mybork i M 0 - %38/

Distributor's ldentification Hosx R 84748
(Must be populated) OrderNo.: CASTLE M TALS C
Masirs. 2020081 63142008 DA R
Deutsche Nickel America, INC.
100 Ave Confirmation-Ne.: ’AC VD O !
Lincoln, R 028852705 220/80122050/002
USA Unified Numbering APP VE
System [number]
WMatarial: verln 400 hon: NG4400-07 Rev.9 dLOB20r2008;
Mat-Ne.: 3‘!‘5 ND4400 2810, CLA, Fm, 1, Amd. 2,

ASTM B 164-08; ASME 58 184-07; | Paragraphs 1.2, 3.7.1, and 3.8.3
AMS 4675 C-03 Description of Material

Dimension; dia, 2,78 x 10+ 1211, Condition:  hoi finishad, centéress ground

43, 69,85 x 3048 - 3657

mm
Net welght: Ne. of pleces: Heat-Ho.:
907 50kg ] 80263
200087 s, .

'MEASURED VALUES

Composttion (mass-%:) {metting composttion of heat) Par.;g:aph
NI Cu Fo Mn 8 5§ [+ Tai;le i
6.3 3188 204 117 0,001 0,26 0.14 Chomicai
A hil Co P Po #n n Analysis
0038 004 0023 0,004 0,001 <0,001 0,001
Hardness H8 152/ 159
Vield srength 0.2% (PS) 47400 o
Tenallo strengt (PSD &7 Mechanical
Eongation AL=-2" (%) 415 Analysis
Reduction of ares (%) 75
Tve material supplied b free from contomintfion of agmhas net mnwdd repalred.| QA Clause# 4 Mercury-Free Statement
Tho matorial was mancaciured without the vsa of ing chémicals,

The rep rosults vey The actunl attibules of the materis) furndshed and indlcata full

plancs with gil applicab Hfication and contract requirements.
Country ot Origin; Fedoral Republic w&mw%m.# 24 Country of Origin Statement |
The BN-OA-System 1 Cilnd to Lioyd's Registor Qualty ASRUrance, Gorfoar-o, 922 141,

Schvents, 04,00.2008 QC Meanager

QA Clause# 3

FOR TRAINING USE ONLY‘ Certitying Authority’s

Name & Signature
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REQUIREMENTS OF THE ASTM B150
MATERIAL CERTIFICATION FOR
Al-Ni-Br UNS Nos. C63000 & C63200
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GENERAL REQUIREMENTS FOR
RECEIPT INSPECTION OF C63XXX

» TDGO Policy - Material shall be lotted In by
Heat and Batch (Lot No.) [in this order]

» Mercury-free statement is mandatory

» When C63000 is specified, standard strength or
high strength temper shall be specified also
(paragraph 4.1.3.1)

» C63200 shall be heat-treated per paragraph 5.2

@ Stay Connected.
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CHEMICAL REQUIREMENTS

dﬂ#}’ B 150/B 150M
TABLE 1 Chemical Requirements
Cumpuc;iﬁun. Yo
Elements Copper Alloy UNS No.
CE1300 C61400 C&1805 CE2300 Ca2400 CE3000 Ce3020 _ C83200 84200 Cad210

Aluminum 6.0-7.5 6.0-8.0 B.5-10.0 8.5-10.0 10.0-11.5 9.0-11.0 10.0-11.0 8.7-3.5 6.3-7.6 B8.3=7.0
Copper.incl  remainder  remainder  remainder  remainder - remainder  remainder  74.5 min remainder  remaindar  remainder

silver :
fron 2.0-3.0 1.5-35 2.0-4.5 2040 2.0-4.5 2.0-4.0 4.0-5.5 3.5-4.34 0,20 max .30 max
Nickel, inet  0.15 max 1.0 max 4.0-5.5 4.2-8.0 4,0—d. 54 0.25 max (.25 max

cabalt
Manganase  0.20 max 1.0 max 0.50 max 0.30 max 1.5 max 1.5 max 1.2-2.0 .10 max 0.10 max
Silicon 0.10 max e 0.25 max 0.25 max 0.25 max 0,10 max 1522 1520
Tin 0.20-0.50 ‘es 0.8 max (.6 max 0.20 max 0.20 max 0.25 max 020 max 0.20 max
Zing, max 0.10% 0.20 . 0.8 0.30 0.30 v 0.50 0.50
Lead, max Q.01 0.01 g.02 s 0.03 0.2 0.05 0.05
Arsenic, max ... 0.15 0.1s
Phosphorus, 0.015 0.015 . .

max
Cther named # c

elermants

“ Iron content shail not exceed nickel content,
& When the product is for subsequent welding applicalions ard is so speciied hy the purchaser, chromium shall be 0,05 % max, ¢cadmium 0.05 % max, zirconium 0.05 %

may, and zinc §.05 % max.

€ Chromium shall be 0.05 max and cobalt shall be 020 max,

TM-0006 02/19/16
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MECHANICAL REQUIREMENTS FOR C63000

TABLE 2 Conlihued

slangation in

Temper Destgngtion
e Ciawreter or Distance Between Parallel Tensile ... ol i S 4 x Diamater
Surfzces,” in. [mm) Strangih, min kst [MPa], at 0.5 % or Thickness of
Code Tl miin k=i [WPa] Under Lcad Specimen min, %7
Coppar Allay LING Ne. CEZ000
1—stardarg’ strength
HRED drawn ard siress refievad rod:
Vo [12]) b 1 [25}, inal 100 [E00] 50 [845] 5
ower 1 [25] 1o 2 [50L incl a0 [E240] 45 [310] &
cwar 2 [50] 1o 3 [BO) incl £5 [585) 22.5 [295] 10
L P
as hot rolfed
A =5 ot extruded
20 ﬁf a.r;d annenlad ovar 3 [80) 1o 4 [104], ind 85 [583] 42.5 [285] in
rolled and anneaked
%g ot extiradod aod o oxer 4 [100] BO [S50] A0 [275] 12
HRS0 chirgrrt and stress reliewved
bar
HRS3 draven and streas reliewved e [12] to 1 [25], irncl 100 [693] 50 [3ds5] a8
oyar 1 (28] to 2 [S0], inc 90 [E20] 45 [310] 3]
(8 foun] ™
M3 a5 ot rolled
[] hot forged and annsalad aar 2 [50) 1o 4 [104], Ing B85 [585] 42,6 [295] 10
oS fot rolfed and snnealed ‘ oaar 4 [100] BO [5ea ] 1o
50 ot extruded and annesaiad '
P drawn and slress relioved
MED
&5 hot ralled
S0 as hot expruded
o2 ot forped and annealed shapes, alif sires 45 [EBE] 42.5 |295] 10
0oE hot rolled and annealed
a0 hat extruded and anneaisd
HRED drwn and siress reliaved
2—high slrength
HFASo drawn and shress relieved ool
1 [25] and wnder 130 §760] a8 [470] 10
over 1 [25] to 2 [S0], ing 110 [780] &0 [415] 10
over 2 [50] to 3 (B0}, ind 106 [T25] 55 [380] 10
TS quanch hardened and tarnper ocwer 3 [80] te 5 [125], incl 1050 [690] 50 [345] 10
annaaled
@ Stay Connected.
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TM-0006

BOLTON AEROSPACE C63000 MATERIAL

e2/04/2009 14:25 B1473269523 CORRO PAGE B4
IS0 9001 2000 BOLTON AEROSPACE LIMITED AEROSPACE
AS 9100 Rev. B
LRQ. 0902066
TEST CERTIFICATE
CUSTOMER, JYEST CERTIFICATE NO. [G4301 REV |
DIVERSIPIED METAL SPECIALTIES BATCH NO. (LOT NO)  |G4301
49 MAIN STREET w NO. 1it ]
MONSON, MASS ALLOY CAlE
US A 01057 S U, ORDERED 932 uags
SPECIFICATION _ ATCHED _|1038 Ki
ASTMB150 (02,03) 63000 HRSO 'CUSTOMER ORDER NO, | 44993
QQ-C-4658 AMD] C6)000 HR0 DESCRIFTION

HRSO
AMS 8640 B, ¥, O 51,9603 L 3 ROUND 300

1.1675% DIA x 144,000 LENGTH
MECHANICAL / FITYSICAL PROPERTIES
g Dia Area Yiebd U.T.5 |Eleegation | Hardoos Heat ' Mechanical/Physical
g m Biress 14D Ne. |  Properties and
! W o 2 I N Reavingo
§ D MEXT) 50 3095 | 120061 1 4 B4100
S2p 9 1182 50 [GH] 1251 [ 24 “Ba100_|
%g 2 50 454 3160 i pai FE92)
-2 131 50 63961 <470 19 240 Fayal
2 § 1362 50 71068 5450 18 243 F8933_ © o
§§ 13.62 s0 73339 4434 19 24 Fi933 Requiremanis
COMPOSITION % -
Cud&Az] 7o Fe Meyd  AlLy/[ NI sn ®b. | 5 V| Ni& Co| HeatNo. | Wi
BAL | 018 578 | 075 | 9As 467 | 003 | <00l | 009 | 467 470 —
BAL ) 37a4_| 069 | 960 () 03 D01 | 010 | 46 F853) | 432XGS
BAL_| 0. 375 9 | 992 | 473 002 | <001 | 009 | am BA100__| 156KGS
ause; ercu

ment | Signed for asd ve behalf of
BOLTON AEROSPACE

FIRST RELEASED MARCH 2007
REISSUED TO INCLUDE ASTM-B150(08 ) =
AND 2-HIGH STRENGTH Date......

) Thursday, 02 April 2009
[ @A Clauset 3 Certifying Authority's Name & Signature |

(52
Distributor’s Identification
PO Bex.

Pago 1 of 1 > \ ;0
22, Hadldigh Rosd, Iprwich, Suffol, P2 .
T _“(:'] 1473 262127 Fae +48 (0) 1475 :ll’::-_u, (Must be populated) 3
-

OBO
Email. oemetals com d;o

Regiswred m!wmmm W d \4}\ ©

DIVERSIFIED METALS, INC.

4 MAIN STREET, MONSON, MA 01057
PH 413.267-S10LFAX 4132673151
SOLD TO: ¢ o -
custosr: Teledye, 7. G O Brien
PO iQ

eve 000

Bolton Aerospace Limited |

Regirered OMoe Midaanors Lase. Aldridge, Walsnll, Wt Madlinds. W50 AN, Kngland

FOR TRAINING USE ONLY |
47
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MECHANICAL REQUIREMENTS FOR C63200

{31¥ B 150/B 150M

TABLE 2 Continusd

- . Elengaticn in
Temper Designaticn Diareater or Distance Between Parailel Jonalle iyl LS i 3 KHermeror
A Strangth, rmin ksl [MPa], at 0.5 % Extension :
Surfaces,” in. [mm] in ksi [MPa] Under Load ar Thickness of
Cede MName min ki | Specimen min, %7
Copper Mloy NS Mo, CEI200
Tose  quench hardanad and rod and bar
temper annealed up fo 3 [20], inct 30 [620] 50 [345) 15
i 5 [310] 15
quench hardened, tempas over 3 (B0] fo 5 {125, inc 20 [620] 45 (316 ;
TO5E anfealed, deawn, and over & [125] 1o 12 [300], incl 0 [E20] 40 [275] 15
shrens rebeved shapes, ail sizas T [E20] 40k [275] 15
020 hot forgad and annealed bar and shapes
108 hot rolied and annesled ol sizas an [e20] 40 [275] B

TM-0006 02/19/16
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AMPCO METAL C63200 MATERIAL

02/19/16

IS0 WK Cempren

| Ampco Metal

INCQRPORATED

Certification of Chemical and Mechanical 1ests

STANDARD METALS INC - HARTFORD, CT | Distributor's Identificétion
Date Signed 28-Mar-01 (Must be populated)

Sewoxia Vil CAUAA0 Tl M BOrd FELSAG 1.8 WE0R 0 159 w0y Of WS 30 diioaa rind Parsor wn £ 08 10
ot pure e Javwemn BV T cilal NowT TETUSSrd 7a schad ek ed
B e e
it 83 SORAES] Pl iapew gy o) wil iy Mg O cACaNing 8 Tarial act oo B M, o S L
Lo T VR W e ST BN ELE Crar e B Ty S e W Fedeni Skt
A8 mawen mrpee) & Nk h4e NOn MGy SPAA 3 AT COTATARIOY I v PRSI A TR US A o/
[ OATlause# & Mercury-Free Stafement | EB2678 / QA Clause# 24 Country of Origin
| V)

145 South 38th Swoee

P.0, Box 2004, Mitwoukoe, W1 53201
414 /6453750

FAX 414 /6453225

Your P.O. 4348 ale B
Our Order No 26685 Quantity 29064, 16 PCS
Your Part No. ltem 07 Specification Ampce 483C Extruded, Drawn & Heat Trealed Rod
3"DIA X ML ¥ ASTI-B150-86,91,92,95,95a, 93 C63200 TQS0 & TASS
v
LOT DJK PRODUCED FROM HEAT C27259
LOT DKN PRODUCED FROM HEAT C27250
Chemical NisLasa Pan 01%
CHEMICAL ANALYSIS | Requirements
Lot Number DJK DJK DKN DKN
No. Piecas 16052, 9 PCS 1301%. 7 PCS
Ceppar Incd Siver Remainder | Remainder | Remaindor | Remainder
Aluminum 883|/ 8.76 881 880
Iron 405 +~ 412 413 4.21
Nickel inc! Cobait a3 s 428 4.47 433
Marganese 159 / 137 1.81 1.58
Lead Ni| Nil Ni Nil
Sifcon Ni Nil Nl Nil
Others 0.01 0.02 ¢.03 0.03
MECHANICAL PROPERTIES| MechanicaliPhysical Properties
[Tensde ksi 995 85.5 975 a7 8|
[Vt kai ot 5% Ext 54.0 50.5 550 56.0
]E.'on %, 4D 25.5 240 240 25.5
OTHER TESTS -‘{.\_
[Visusl & Dimensional | OK] [ oK | I | %
|Mercurous Nirate | OK| I OK| | | S
CHEMICAL ANALYSIS PER FED-STD-151 UNLESS OTHERWISE NOTED.
MECHANICAL TESTING PERFORMED IN ACCORDANCE WITH ASTM-ES.
Issuad by Ampco Meeal Miwaykee, ) Unhass ctheswsa noted abl josts
Uniess indizaimid ithele s perfirred by ATpcs 'i.)
Materil Cetificatson Analysl r\
QA Clausei# 3 Certifying ’J
Authority's Name & Signature ~
t &
[—3
“
ra

-

Milwaukee Chicago Dallay Trinidsd Belgiom England Franse ~Germasy Hollasd Portugal Switzerlasd
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SUMMARY

» Annealed versus Age Hardened

» Monel® K500 versus Alloy 400
> Aluminum Bronze Rod C63000 versus C63200

» Material Certification requirements

@ Stay Connected.
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QUESTIONS & ANSWERS
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