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Confidentialtng oR-Subrmitied-Under10-CFR-2-300

TENSILE TESTING

IMETALLURGICAL

[ Paul Okocha ]
Lokring
36376 Apollo Parkway

Willoughby OH 44094

Description: 1  Sample{s)

LABORATORY

CERTIFIED TEST REPORT

Round Bar 15V24 Bar 1.750" Dia.

A DIVISION OF J T. ADAMS Co., INC.

4520 WILLOW PARKWAY
CLEVELAND. OHIO 44125

PHONE: (216) 641-3290
FAX: (216)641-1223

www.tenslle.com

Job No.: 1812-21-1550

Date: 1n/2019
Cust. PO#: 29867-00

-This report Is amended on 1/28/2019

Part# ID#
1020237 @+500F
M terlal: 16V24 Heat# LOK180233
Spec: LMS 92-10C
TEST RESULTS
- . Test Tamp, Energy (ft:Iba) Lal Exp, %Shear
Part# CharpyTypa Charpy Size Dir 'F) ftem ('H.y“,a) (Miis) %)
1020237 V-Notch Full Long +500 | ]
2 [ ]
Avg. [ ]

"Amendment: DescripUon, Heat#, Part#

Test Method:
ASTM E23-18, Type A, Striker Radius 8mm

This Reoort Mav Not Be Reoroduced Except In Full

Thi!; report represents Tensile Testing Interpretation of the results obtained from the test and k not o be CCinsirued as a Guaranty or
Warranty of the condition of the materials tested. Tensile Testing shall not be held Hable for misinterprelaUon of oondlUons, loss, damage,
Injury or death arising from or attributable to delay preceding a test or subsequentto performance of a Lest Unleas olhe1Wise noted, all
testing reported herein was done at room temperature. All work pertormed h accordance wilh TTML QA Manual Rev D 02115/07.

Page 1 of4

Nk 4

Michael Gaydos,
Quality Supervisor
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Confidentialing f Submitted-Under10-CFR-2.30¢
A DIVISION OF J.T. ADAMS Co., INC.

. . . 4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125

7 rM‘ TENSILE TESTING PHONE: (216) 641-3290
/METALLURGICAL LABORATORY FAX: (216) 641-1223

www.tenslle.com
CERTIFIED TEST REPORT

Job No.: 1812-21-1550

Date: 1/7/2019
Cust. PO#: 29867-00

*This report is amended on 1/28/2019

[ Paul Okocha ]
Lokring
38376 Apollo Parkway

Willoughby OH 44094

Description: 1 Sample(s) Round Bar 15V24 Bar 1.750" Dia.

Part# ID#
1020237 @+70F

Material: 15V24  Heat# LOK180233

Spec: LMS 92-10C
TEST RESULTS
Part# Charpy Type Charpy Slze Dir Test.}':e)mp i ltem Ene{gxét'tilbs) % (Sc}:)ear
1020237 V-Notch Full Long +70 1
2
3
Avg.
Test Method:

ASTM E23-18, Type A, Striker Radius 8mm

*Amendment: Description, Heat#, Part#

n

ﬁ% Michael Gaydos,

Quality Supervisor

This Report May Not Be Reproduced Except in Full

This report represents Tensile Testing interpralation of the resuits oblained from the test and is not to be construed as a Guaranty or
Warranty of the condition of the materlals tested. Tensile Testing shall not be held llable for misinterpretation of condilions, loss, damags,
Injury or death arlsing from or altributable to delay preceding a test or subsequent to performance of a test. Unless otherwise noted, all
testing reported herein was done at room temperature, All work performed in accordance with TTML QA Manual Rev D 02/15/07.

Page 2 of 4
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Confidentiallng n Submitted-Under10-CFR-2.390
A DIVISION OF J.T. ADAMS Co., INC.

. G ., 4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125
rm‘ TENSILE TESTING PHONE: (216) 641-3290
/METALLURGICAL LABORATORY FAX: (216) 641-1223
www.tensile.com
CERTIFIED TEST REPORT
Job No.: 1812-21-1550
[ PaulOkocha | B s
Lokring il
38376 Apollo Parkway *Thi cua: e dzgw-sga/zmg
Willoughby OH 44094 B e

Description: 1 Sample(s) Round Bar 15V24 Bar 1.750" Dia.

Part# 1D#
1020237 @-20F

Material: 15V24  Heat# LOK180233

Spec: LMS 92-10C
TEST RESULTS
Part# Charpy Type Charpy Size | Dir T‘”:.?)"‘P' ltem E““{,’;}’,é:)'b‘) Lmue,")”' i (S;;a:
1020237 V-Nolich Full Long -20 1
2
3
Avg.
Test Method:

ASTM E23-18, Type A, Striker Radius 8mm

*Amendment: Description, Heat#, Part#

M) G
g;,“!.; Michae! Gaydos, |

Quality Supervisor

This Report Mav Not Be Reproduced Except in Full

This report represenis Tensile Testing Interpretation of the resulls obtained from the test and Is not to be construed as a Guaranty or
Warranty of the condltion of the materials tested. Tenslle Testing shall not be held llable for misinterpretation of conditions, loss, damage,
Injury or death arising from or attributable to delay preceding a test or subsequent to performance of a tast. Unless ciherwise noted, all
testing reported herein was dene at room temperatura, Ali work performed In accordance with TTML QA Manual Rev D 02/156/07.

Page 3 of 4
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~onfidentialing ion-Submitted_Under 10-CFR-2.390

A DIVISION OF J.T. ADAMS Co., INC.

\ N 4520 WILLOW PARKWAY
CLEVELAND, OHIO 44126
TTM‘ TENSILE TESTING PHONE: (216) 641-3290
/METALLURGICAL LABORATORY FAX: (216) 641-1223
www.tensile.com
CERTIFIED TEST REPORT
Job No.: 1812-21-1550
[ Paul Okocha ] Date: 1701
Lokring s
38376 Apollo Parkway . Cusl'- PO#: d23837;338 —
Willoughby OH 44094 s report is amended on 1/28/

Description: 1 Sample(s) Round Bar 15V24 Bar 1.750" Dia.

Part#f ID#
1020237 @-40F

Material: 15V24  Heat# LOK180233

Spec: LMS 92-10C
TEST RESULTS
Part# Charpy Type CharpySize | DIr T“:.TF‘;’""' item E"'{,‘gég"’” La(;'d,'f';‘)"' % (s,':)“'
1020237 V-Notch Ful Long | -40 ]
2
3
Avg.
Test Method:

ASTM E23-18, Type A, Striker Radius 8mm

*Amendment: Description, Heati#, Part#

oy
i‘% Michael Gaydos,

Quality Supervisor

This Report Mav Not Be Reproduced Except In Full

This report represents Tenslle Testing interpretation of the resulls obtained from the test and Is not to be construed as a Guaranty or
Warranty of the conditlon of the materials tested. Tensile Testing shall not be held liable for misinterpretation of conditions, loss, damage,
Injury or death arising from or atiributable to delay preceding a test or subsequent to performance of a test. Unless otherwise noted, all
testing reported hersin was done at room temperature. All work performed in accordance with TTML QA Manual Rev D 02/15/07,

Page 4 of 4
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s onfidentiakinformation-Submitted-Under10-CER 2.390

Customer: LOKRING TECHNOLOGY CORP Quote #: $186266 Ord #: S186266 Part #: 1020237 LMS 92-10C Cust PO #: 28754-00

Page1ofl

CERTIFIED MILL TEST REPORT
AS I Alton Stes) Test Lab
#5 Qut Street
Alton, IL. 620029011
RL.}Cé \‘:)7 5 (618) 463-4430 EXT 2405
(618) 4634491 (Fax)
8IL Yo SHIF TO
EM) Company EM) Company
2060 Emerprise Pivy 2060 Entarprisa Pwy
Twinsburg, OH 44087 Twinsburg, OK 44087
Date 05/23/2018 | Customer PO PBS8652+420 Specifications
AST Ord No, 91367
Customer P, sA5272 SAE 15V24
ASLOId Una Tbam 1 o ASTM A28-16, ASTM AS76-50b (12)

Ttem Descsiption )
See) Bar, Hot Roled, 1.7500,20'0* e
TR s B S e e e e i Vield PSI Tenslfa PSI__ % Elongation % ROA EH
180400 [IIIIIIIIII-IIIIIIIIIIIIII]
........ O s o
CHEMIGAL ANALYSIS TESY METHODS ASTM E~415 & E-1019 4
Mo | |s |alwelv s [n|v|n]|a
0097 foast [o028 |oon iaooa 0003 [’] o003 [ocors [N oos0 o0z
R AR
S JOMINY m\aomlxlm' USING ASTM A+255 CALCLILATED FROM CHEMICAL DI
=
S HeotNumber S
g' 188400 8. 2.08
LZJ‘ SPECTAL TEST RESULTS .
w
)
=
w
G}
5 ADDITIONAL COMMENTS
Q
= conforms to LMS 92-10
w
= NG mercury, lad, Gdim, of slphs containing materis! of Aheratian or reproduction of this repart, xcep! in ful, is not
b3 eauipment s used or defiberatly added In the prodixtion of i alioved wihal wikten bpprova) by B represstative of
o steed, No weld or weld repairs werd patomied o0 Uis mate, Alton Steel Incopornted,
> This Steed is 1004 Elactric Arc Fumace Meited snd Rolled {0 tha
o A ¥ 1 hereby cortify that the sbave tests a7 comect a5 contalned
_g USA Matemal qualifies 35 NAFTA origlastion. ieues o ATON D
© Subscribed and sworm Lo before roe, 3 Netary Pube, Inand for ~
§ tha courty of Madisan, Stala of iisols Quallty Leader:  Joshlewt
o s Dayot
My commission xplres, »
{ricry Pubik)
=

I Rl i '_J lRle COPRy U" um JAL “AH\
) k
770137
Zﬁm T IME [12-10 ]
WEND -
DATE ‘I0v|3 PNV A QA O
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Reference 2-
Welding Procedure and Qualification Record.
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S enfidentiallnt tion-Submitied-Under10-CER 2-390

8 1. 7 ! é | 5 4 4 ) 3 ! 2 1 L
ITEM NO. PART NUMBER DESCRIPTION QrY. REVISIONS
1 8062205 MAS-P12-EL45-BW 1
BY REV. DESCRIPTION DATE APPROVED
2 8060642 MAS-P12-HB-MACH 2
GSS B SEE ECRN: T0504028 050602 AAM
SAS C SEE ECRN: T1403248 140324 MJS

NOTES: H

SEENCTE2

SECTION A-A

MAS-P12-EL45-WA

REV

B 8060643 | C

| 0.56 LBS. [ SHEET10F1
1
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L

TECHNOLOGY CORPORATION

LOKRING MATERIAL SPECIFICATION

TITLE: LMS 92-10
15V24 MICRO ALLOYED CARBON STEEL BAR

REVISION HISTORY

REV., DESCRIPTION DATE BY

Cc
17-Nov-03 AAM

1 Scope:

This specification is for hot rolled, INIBMMBMMl @ micro alloyed 15V24 carbon steel bar used to make
LOKRING couplings. This material is intended to be machined, welded and forged.

2, Specification:
Bar shall conform to ASTM A 675 except as specified herein,

Chemistry: Material composition shall generally be as specified for ASTM A 576 grade 1524 with additions of
vanadium and nitrogen. Chemistry shall be as specified below:

Carbon 0.19-0.26

Manganese 1.35-1.65

Phosphorus 0.040 Max.

Sulfur 0.050 Max.
Vanadium 0.100 Min,
Nitrogen 0.030 Max.

Addition of elements intended to enhance machinability, such as lead selenium, bismuth and tellurium are not
allowed.

Straightness: bars shall be furnished with the standard straightness tolerance of || G-
ASTM A 29.

Mechanical Properties: Mechanical properties shall be as follows:

Ultimate Tensile Strength 110,000 - 130,000 PSI
Yield Strength (2% offset) 80,000 PSI, Minimum
Elongation 15%, Minimum

LMS 92-10
1of2
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Certification: The material supplier shall provide a certification of conformance with each shipment that
contains the following as a minimum:

Name of manufacturer and location of mill

LOKRING Purchase order number

Size and alloy designation of material

Material chemical analysis

Heat number

Actual mechanical properties

a) Material Yield Strength (0.2% offset)
b) Material Ultimate Tensile Strength
c) Percent Elongation

d) Material hardness

e) Grain Size

Statement that material conforms to LOKRING material specification LMS 92-10

LMS 92-10
20f2

H |
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i 7 ) 6 i 5 p 4 X 3 ; 2 i 1
REVISIONS
BY REV. DESCRIPTION DATE APPROVED
GSS A SEE ECRN: TOS50309A 050309 AAM
SAS B SEE ECRN: T1403248 140324 MJS 5]
NOTES:

1. EXCEPT WHERE SPECIFIED DIMENSIONS SHALL BE
IN ACCORDANCE WITH ASME/ANSI B16.9 LATEST
EDITION. —

2. 3/4"NPSSCH 80.

3. MATERIAL OF CONSTRUCTION SHALL BE IN
ACCORDANCE WITH ASTM A234 GRADE WPB
LATEST EDITION.

4. PART SHALL BE PERMANENTLY MARKED
STAMPED) WITH HEAT CODE IDENTIFICATION.

/4" MINIMUM AWAY FROM WELDED EDGES. c

5.  DIMENSION OF I\ AY BE SUBSTITUTED

AT SUPPLIER'S OPTION.

NAnE
N
UMLESS OTHERWSE SPLCIIED
SR N S [oeom Vo | ovizme LEYKRING
' NG A2 LI\ A
AN

T MAS-P12-EL45-BW

THE DFORMATION CONIARED ¥ D43 | SZE |DWG. NO. REV
T 8062205 | B

OF LOKRIMG TECHNOLOGT, LC B
PROHERTID

| 0.10LBS. [ sHEET1 OF 1
7 3 5 4 X
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Confidential Iné ion-Submitted Under 46 CFR 2.3

QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD

(PQR)
(See QW-200.2, Section IX, ASME Boiler & Pressure Vessel Code)
Page 1 of 2
Record Actual Conditions to Weld Test Coupon
Company Name LOKRING TECHNOLOGY
Procedure Qualification Record No. {LOoK Cs002 Revision| A |pate | o/8/2014
Welding Process(es) |GTAW-P Type(s) |MACHINE
|
37° ) gpe
/‘—'-'__'—“\
\—/ % |
N
100% PENETRATION

0 Root Gap ‘/ L-.OSO
.080

BASE METAL (QW-403)

POST WELD HEAT TREATMENT (QW-407)

Material Specification IASTM A 106 (LOK090107) Temperature |No PWHT Permitted
Type or Grade JASTM A106 Grade B Time None
P-No. 1 To P-No. |1 Other
Material Specification {LOKRING LMS 92-10 (LOK140277) |GAS (QW-408)
Type or Grade |{ASTM A 5§76 Grade 1524 Type |Gas(es) Mix in % |Flow Rate| Cup Size
P-No. Unassigned |To P-No. IUnassIgned | Shielding |ARGON 100% |35 CFH 7/16"
Thickness of Coupon 147" Trailing ARGON 100% |0 CFH
Diameter of Coupon .840" Backing  |JARGON 100% |15 CFH
Other [NONE ELECTRICAL CHARACTERISTICS (QW-409)
FILLER METALS (QW-404) Current DC Pulsed  }Amperage 160
SFA SPECIFICATION No. A5.18 Polarity EN Voitage 9.8
AWS Classlfication ER70 (Solid Wire) Pulse PPS %Peak % Background amps
Filler Metal F No(s). F6 4 28% 65%
Weld Metal A No, A1
N—— o HectodeSie| /8" | SP10% |1.5% Lanthanated
. Torch Type |Hot Wire Valtage| Torch offset | E'cirode | Wirefead
Other Autogenous welding not permitted angle angle
4 . 500 amp Top Dead 0° 10° - 35°
Weld Metal Thickness .062" - .240 water cooled Center
POSITION (QW-406) TECHNIQUE (QW-410)
Test Position [1G ROTATED Travel Speed 3 RPM
Other NONE Stringar or Weave STRINGER
PREHEAT (QW-406) Torch Osclifation NONE
Preheat Temperature (Minimum) ~70°F Multiple or single pass MULTIPLE
Interpass Temperature (Minimum) N/A Muttiple or Single Electrode SINGLE

Other

[Ref. WI-WELD-001 Section 5.1 & 9.0

Other

ITwo pass weld performed continuously In

Additional Requirements: |

one operation

Equipment: Gentec Weld Lathe, w/Miller Maxstar 350 weld machine

Rev A - PQR reflects use of unassigned material
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FORM QW-483 (Back)
PQR No. LOK CS002
Tensile Test (QW-150)
Page 2 of 2
Specimen No. Width | Thickness Araa Ultimate Uitimatas Type of
Total Load Unit Stress Fallure and Location
6302A 0.147 0.3191 25,700 80,539 Ductile Weld
63028 0.147 0.3191 25,900 81,166 Ductile Weld
Guided-Bend Tests (QW-160)
Type and Figure No. Resuits
Root Bend 1 Acceptable
Face Bend 2 Acceptable
__RootBend 3 Acceptable
Face Bend 4 Acceptable
Toughness Tests (QW-170)
impact Valuas
Specimen | Notch |Specimen Test Tom e
p Mills (in.)
No. Lacation Size ftbord | % Shear it Drop Weight Break (Y/N)
Comments _ Visual Results Acceptable
Fillet-Weld Test (QW-180)
Results-Satisfactory: Yes, No Penstration Into parent Metal: Yes No.
{Macro - Resuits
Other Test
Type Test
|Deposit Analysis
Other
Welder's Name__ [ Jason Boling _ ] “lock No. 310 Stamp No. L4
Test Conducted By * Mark Demchak (Total Quality Testing Inc.; ~ .aboratory Test No. 1412-6302-1
We certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of Section X of the ASME Boiler and Pressure Vessel Code,
Organization Lokring Technolegy LLC.
Date 12/16/2014 Certified by [ /&"‘?"”‘ Hoder—~ ]
(Detall of racord of 1esl are lliusirated only and may be modifled lo conform to the type and number of tests required by the Code.)
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Toial Quality Testing, Inc.

Lokring Technology LLC Page 1 of 1
38376 Apollo Pkwy. P,O, No.: 19693-00
Willoughby, OH 44094 TQT FiloNo.: 1412-6302 -1

Reported: 12-5-14
Rovised: 12-16-14

Sample Doscription:  ASME: Boiler & PVC, Sectlon IX
wpS: LOK CS002
MATERIAL: ASTM A106 Gr, B to Lokring LMS 92-10
840" DIA, X, 147" WALL

TENSILE RESULTS:
Sample ID Ihick RIA _ (Am.m = Lond (b}  Ultimatp Tonsile  TYPE
\ 3,

6302A 147 838 3191 25,700 80,339 Ductile Wold
63028 147 838 3191 25,900 81,166 Ductilo Wold
Bond Tost Rosultss
Raot Bend 1 Accoptable No Dofocts
oo Bond 2 Acceptable No Dofects
Roat Bond 3 Aceeptable No Dofects
Faco Bend 4 Accoptable No Defects
Visual Resultst Accoptable
By: _[_ ] Date: o 1|

Mark Demchak

SN'I-TC-1A NAS 410/LBVEL Il

CWI1 19206076t

8321 WEET 1619t BTREET + BROOK PARK, OHIO 44142 ¢ (218) 876-6900 * FAX (2106) 676-8009
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S4.D. ORDER NO. 5555610

FROM:  EARLE M. JORGENSEN COHMFANY
; OSCEAED2R Z2SCLT HARSAK
2068 Enrsémis‘e PKUY. PR 440 $42-4850
S A Rt e s
[FLOKRING TECHNOLOBY COR® 229 LCKRING TZCHHOLOGY COR? 1 1
" ' Tk & 1 s aanny
0T 38376 APOLLO PARKWAY Hy 38376 APOLLO PARKVAY 8277154
Lo WILLOUGHBY I o  WILLOUGKBY
0F 44064 ? OH 44094
L | FaY: 440 9421186 wder
o Lo G o N .
18-9uL-14./18715-00 QUR TRUCK l 34847
ROSKWGT, s 85F TERR. TaST REPOAT i -
348 | BOB MCCORMICK PREPAIC| 2 | B  .PRO #
*+=+ LOAD STOCK ON MICOLE TO REAR OF TRAILER ONLY
*** §0 DELIVERIES 2ETWEEN NOON- 1:00 P.K.
54372 5¥29 HR LMS 92-19 RZV C .
200.02 EA_1-3/4 RD S/C 0'2.35° ( 2.53°) 347.9958 L8
./héz;suao \ W/FT 8.1860" ZXT WET: ?us .
/ : g : 18713-00 ;
1 o s 0 o s o RAW BATLMTH
D M S ) WUMEER, LpeptogT ]
PART NUMBER o
’ CUTTING SAW P/O NUMBER _'%u 240 [EES
Processing Tolerance: +.020 -0 VERBOR oy :
CUT 260 2CS @ 0°2.35- . N
11 sales subject =0 US Export Ade’misiration Reguiations. D& (AT M
lease refer to hitp://www.emjmetals.com/2bous/Ternms . hts o
HEAT # 132895 LOCATION:E-04-01 Y
1 88T 209 PC RS D IO F TSI
345 LB 4 mﬂm
SCIVED ABCVE GDCDS BVOICS AT, ASOIMOMAL OULSES VAL TaX TAXAMT,
4 TEDLE AXD CONDITINS X l L
ﬁ_ _i = DAL OF XL = | &S 8 ey =
L e S I T07 348 | USihma=T e s e
CRER DD B 2 T0: | Py ey
L s ) ancoee 0
H L v - ca=
20K P A -3 i3 - <o, i
o = x P i
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GENTHFIGATE OF TEST ik

Page (01 of 02
i Certification Date

1-AUG~2014
CUSTOMER ORDER NUMBER EARLE M. JORGENSEN COMPANY : Invoice Number
Vv 18715-00 A S ' 8956610
ISR . .
CUSTOMER PARY NUMBER THINSGURG . Of 44007
1080400 IM8 923-10 ¥ l__
soLbTO: LOKRING TECHNOLOGY CORP 8“%0! LOKRING :NODOQY CORP
38376 APOLLO PARKWAY 30376 APOLLO PARKWAY
WILTLOQUGHBY OH 440%4 WILX@UGHB‘ OH 44094
Dasdriptiong TEVAT HR LM3 93-10 BBV ©
J1 3/4 RD s/c 014.860 ( 2,56%)

Line Totdl: 347,905 LB
HIGAT: 13289 -

TIEMt 546272

Speci. Eicgtionm

13 93 ASTM A29 12 ASTM |AGT76 12
-t .y -

- - o v 0 o .
CHEMICAL ANALYSXS

- - - - - - - - -

cu NI CR
Mo 8y AL NB [ B T [h]
0.023 0.011 0,001 0.002 3,0003! 0,0012

CA
0.0015
CPy R3048
f\;ENDORI )\LTON ATEEL INC (48Q) \/ COUNTRY OF ORIGIN I
MBCHANICAL PROPERTIRES
tREDI HARDNESS
DESCRIP'IION BHN

LOEAL DIAMETER 3 1,84 IN GRAILW SIZE 8 -~

-------- e e e e M 0 7 "“"""""P’O’Nu ﬂ‘-\j‘--_‘m—-‘-_’-_:---.--..----
\IEN%O s GA_IH=
g WiE gﬁn- To TR contael with mervary wltatn
f1i AbOVe data e ribed ot al Tastalir verifiesden QU peascel
n;‘«nplmm- -::l wwlknnonuf:hmm ufhlmummnmm omidficate. All 1t JIM ROHN
ol o Al subject to ; P ]
H CERF P
Wo heeaby ontlly thil e mateddat osverad by Bds repart wil b tha Aoplicabls reguletavaly [b : =t 2
dereefoad Tigtin, Inchaling any spaeification fonnlag & pait of the deraaipllon.
*Tio Wit seconlling of fifss, Netitious, or frawduloat i with b
iy be pealshable as & fvloniy ander fedend stibuies. |

MANAGER, QUALITY ABBURANCR
t
|
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CERTIFICAYE OF TEST N

Page 02 of 02
Cartification Date
1-AUG-2014

GUSTOMER ORDER NUMBER EARLE M, JORGENSEN COMPANY ! Invoice Number
J10718-00 2060 BENTERPRISE PKWY ' wE
0 2
CUSTOMER PART NUMBER TWINSBURG OH 44087
1050400 LM8 92-10 ;
L
goLbTo; LOKRING UECHNOLOGY CORP  gABdro LOKRING -x-}fqmomew CORP
38376 APOLLO PARKWAY 38376 APOLLO PARKWAY
WILLOUGHBY OIl 44094 WILLOUGHBY ' OH 44094
¢} tiom 15VZ4 HR ITMS 92-10 REV C
~3/4 RD 9/C 0'2,85% ( 2,.5B%) Line Total: 347.905 LD
\2’ AT, 132896 '

ITEM) 546272

MATERIAN XIS FRREE IPROM MERCURY CONTAMINACTION
NO WBLD REPAIR PRRFORMED ON MATERTAL

MmN - P P L L

0 ? e {6 Qantact with nieesury Wit

‘Theabovedaia wire il

4 from th Nehorer’s Coviificais of Toal aflarverifisation ot portenildn
for conpk and epec] feadl €the inRmneden on Um cextiftoats, All test
venndus romaln on s subjeci te axsmilaition.

e o
\Vahmwu:'lﬂ 1 i 3 5 covered by lnpnw‘ 0et Uie 5 pitoable requiony

“Ia witifl veoardiag o€ lve, Mo, or finudwlent stalenieie by connection Wit tast eernils
iy Do patsbiable aga Plany undae ot atatutos

JIM ROHN

MANAGER, QUALITY ASBURANCH

|

1
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CERTIPIED MILL TEST REPORT

T™LY
ascitavee
Nieg 1 Goonass
% | C: L{'sgo 18] 914190 BT 2116
(1] 403419 %)
1
oI ye anrYo
B Carpeny HUCampny
W by re ey 1049 Enlerprisa Piwy
Vibieg, ON 49087 Twidig, OH 44487 i
-~ whgn "° 15291410 |tpedtcavons |
o, O oy,  wen v :
AN 0dlioaliem 3 * ASTHA 23118, ATHA S (1H 47501 a0 80
Ion Daslpliog | =
oo - ! S Cort, RA <2030
““"”ﬂy stons. np RSl eNaNe uerit ilis Slengation 3% ROA L]
masd T Ky [ m—
GUIHICAL ARALYSIS Thas a/HODE ASTH 8418 R 19019 )
watbee (6 | Ha | e | 8 ] o [ [ | o] e[ s | w|aweliy o |n [ v |a
v || I | [ [oea [son [oo oo [ s
X X rwom— : . .
MY AsTH TROH CIINCAL DY
Uoplvatpe 05, B
piili 318
SPRCIALYIOT RSSULLE '
COHHIIS
conforms to LS 02-10
I EOTY, Wl TN AR WO VAR TariRor W ool R W YN (A
s, 9 w20 W ST TS peir v Wi Peanadiamonh {
DTSN e . 4
UYA b pahTLed ) HITA St IR ctrkly Ouk U SOV LN 18 (et 8 batiad
ey of Ha Dua, St o IPes Lag
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Element Materials Technology
5405 E Schaaf Road

Cleveland, OH
44131-1337 USA

P 216 524 1450

F 216 524 1459

T 888 7867555
Info.cleveland@element.com
element.com

[ contact: Mark Sindelar ]
Lokring Technology Corp.
38376 Apollo Pkwy
WILLOUGHBY, OH 44094

TEST REPORT — EAR-CONTROLLED DATA

Date:

P.O. No.:

W/O No.:

Date Received:

10/19/2018

29413-00

LOK003-18-10-86579-1
10/15/2018

Sample Description:

MICROSTRUCTURAL EVALUATION PER ASTM E 3, ASTM E 7, ASTM E 407

Two (2) Test Pieces, Dwg. 8060843 Rev C, ASME BPVC IX-2017 Figure QW-462.12, QW-185.3

Direction Transverse | Location | As Noted Etchant | Nital
Magnification 100x Mount #18J-333
WELD A Weld Top |  WeldCenter | Woeld Bottom
Penetration 100%
Cracks None Observed None Observed None Observed
Fusion Complete Complete Complete
Porosity None Observed None Observed None Observed
WELD B Weld Top |  WeldCenter | Weld Bottom
Penetration 100%
Cracks None Observed None Observed None Observed
Fusion Complete Complete Complets
Porosity None Obsserved None Observed None Observed

HARDNESS PROFILES PER ASTM E92

WELD A

Location

Hardness HV10

Base metal
HAZ
Weld Metal
HAZ
Base Metal

Weld Top

Base metal
HAZ
Weld Mstal
HAZ
Base Metal

Weld Center

Base metal
HAZ
Weid Metal | |
HAZ
Base Metal

Weld Bottom

The above festing was performed In accordance with tha |ateat revision of the applicable commercial, military and/or
International test method unless otherwise noted. The above services were parformad in accordance with Elemant
Materials Technology Cleveland's Quallty Manual, Edition 1, Revision 6, daled August 16, 2012, [nformation and
slatements In this report are derived from material, information and/or specificatlons furnished by tha clisnt and

exclude any expressad or impiled warrantles as to the filness of the malerial tested or analyzad for any particutar
purposs or use. This laboratory doss nol perform sempling as sampiing is done by the customer. The results of all
tests reporied apply only to the sample material(s) received and tested. This report s the confidentlal property of our

client and may not be used for advertising purposes, This report shall not b raproducad except In full, without
written approval of this laboratory. The racording of false, fictilous or fraudulent statements or entriss on this
document may be punished as a felony under Federal Statutes. Sample remnants are held for a minimum of 8
months following issuance of test resulls, at which point they will be discarded unlesa nalified In writing by the cilant.
This meterial was not contaminated by mercury or chlorinated solvants during the hendling and processing at

Element Materials Technology Cleveland,

(o Jpons

Paula Tesar
Quality Adminisirator

Page 1 of 2
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Element Materials Technology P 216 5241450
~ 5405 € Schaaf Road F 216524 1459
element Cleveland, OH T 888 7867555
44131-1337 USA Info.cleveland@element.com
element.com
[ Contact: Mark Sindelar ] TEST REPORT — EAR-CONTROLLED DATA
Lokring Technology Corp. Date: 10/19/2018
38376 Apollo Pkwy P.O. No.: 29413-00
WILLOUGHBY, OH 44094 W/O No.: LOK003-18-10-86579-1
Date Received: 10/15/2018
WELD B
Location Hardness HV10 =
Base metal ||
HAZ
Weld Top Weld Metal
HAZ
Base Metal
Base metal
HAZ
Weld Center | Weld Metal
HAZ
Base Metal
Base metal

Weld Bottom

Base Metal

This document contalns technical data whose export and re-export/retransfer is subjsct lo control by the U.S. Department of Commerce
under the Export Adminlistration Act and the Export Administration Regulations. The Dspartment of Commerce’s prior wriften approval may
be required for the export or re-export/etransfar of such technical data to any foreign person, forelgn enilly or foreign organization whether in
the United States or abroad.

The above tesling was performed in accordance with the latest revision of the applicable commercial, military and/or

International test meihod uniess otherwiss noled, The above services ware performed In accordance with Element

Materials Technology Cleveland's Quality Manual, Edliion 1, Revision 5, dated August 16, 2012. Information and

statements In this report are derived from malerial, Information and/or specifications furnished by the client and

exclude any expressad or Implled wamanlies as lo (he fitness of the materlal tested or analyzed for any particular

purpose or use, This laboratory does not parform sampliing as sampling | done by the customer. The results of all [ 1 M/L ]
tests reported apply only to the sample material(s) received and tested, This report Is the canfidential property of our

client and may not be used for adveriising purposes. This report shall not be reproduced excepl In full, without

writtan approval of this laboratory, The recording of false, fictitious or fraudulent stalements or entries on this [ Paula Tesar ]
document may be punished as a felony undes Federal Statutes. Sample remnants are held for @ minimum of 8 Quality Administrator

months following |ssuance of (est resulls, al which point they will be discarded uniess notifled In writing by the cliant.

This material was not contaminated by mercury or chlorinated solvenis during the handiing and processing at

Elsment Materiala Technology Cleveland.

i
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Figure QW-462.12
Nomenclature for Temper Bead Welding

Partially Complatad Partial-Penetration Wald

Approx. 0.048 in. {1 mm) — ;4- SNote (11}

Atsa showing lacation of h ra when hardness testing is used.

Comgpleted Psrtial-Penstration Weld

% Weld Beads Against Base Meial
NN First Layer Tempering Beads

LEGEND e
See Note {2} > Second Layer Tompering Beads
Fill Weld Beads
Surface Temper Weld Renforcing Beads
GENERAL NOTES:

Approx. 0.040 in, (1 mm}

Also showing location of
hardness traverses when
hardness testing is used.

— S(Noie (1)]

Typical Groave Weld T Approx. 0.040 . {1 mm}

. ;S INote ()]

Typical Filist Weld
0.040 . 11 mem) SiNoto (Nl—» = Approx.

O SN NON 1 (oowon
R A R {1 mm)

b°"\ 0 GO ? )

X o
Alsa sh g p ible and orientations of hardness traverscs.
Querlay Weld

(a} Weld beads shown abave may be depasited in any sequence that will result in placement of the beads as shown.
(b) Surface temper reinforcing beads may cover the entire weld surface, or may only be placed at the toe of the weld; they may or may not be mechanically removed.

NOTES:

{1) The distance, S, is measured from the toe of the weld to the edge of the temper beads. Measurements shall be made parallel to the base metal surface.
{2) Beads near the finished surface may be both tempering beads and surface temper reinforcing beads.

LI0Z-XI'IA4E AWSV
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QW-462.4(h) or Figure QW-462.4(c). The test coupon for
plate-to-plate shall be cut transversely to provide a center
section approximately 4 in. (100 mm) long and two end
sectlons, each approximately 1 in. (25 mm} long. For
pipe-to-plate or pipe-to-pipe, the test coupon shall be
cut to provide two quarter sections test specimens appo-
site to each other. One of the test specimens shall be frac-
ture tested in accordance with QW-182 and the other
macro-examined to the requirements of QW-184. When
qualifying pipe-to-plate or pipe-to-pipe in the SF position,
the test specimens shall be removed as Indicated in Figure
QW-463.2(h).

QW-181.2.1 Production Assembly Mockups. Pro-
duction assembly mockups may be used in lieu of the
fillet-weld test coupon requirements of QW-181.2.

(a) Plate-to-Shape

(1) The mockup for plate-to-shape shall be cut trans-
versely to provide three approximately equal test speci-
mens not to exceed approximately 2 in. (50 mm) In
length. The test specimen that contains the start and stop
of the weld shall be fracture tested in accordance with
QW-182. A cut end of ane of the remaining test specimens
shall be macro-examined in accordance with QW-184.

(b) Pipe-to-Shape

(1) The mockup for pipe-to-shape shall be cut trans-
versely to provide two quarter sections approximately
opposite to each other. The test specimen that contains
the start and stop of the weld shall be fracture tested in
accordance with QW-182, A cut end of the other quarter
section shall be macro-examined in accordance with
QW-184, When qualifying plpe-to-shape in the SF paosi-
tion, the fracture specimen shall be removed from the
lower 90-deg section of the mockup.

QW-182 FRACTURE TESTS

The stem of the 4 in, (100 mm) performance specimen
center section in Figure QW-462.4(b) or the stem of the
quarter section In Figure QW-462.4(c), as applicable, shall
be loaded laterally in such a way that the roat of the weld
is in tension. The load shall be steadily Increased until the
specimen fractures or bends flat upon itsell,

If the specimen fractures, the fractured surface shall
show no evidence of cracks or incomplete root fusion,
and the sum of the lengths of inclusions and poresity visi:
ble on the fractured surface shall not exceed % in.
(10 mm) in Figure QW-462.4(b) or 10% of the quarter
section in Figure QW-462.4(c).

QW-183 MACRO-EXAMINATION — PROCEDURE
SPECIMENS

One face of each cross section of the [ive test specimens
in Figure QW-462.4(a) or four test specimens In Figure
QW-462.4(d), as applicable shall be smoothed and etched
with a suitable etchant (see QW-470) to give a clear defi-
nition to the weld metal and heat-affected zone, The ex-
amination of the cross sections shall Include only one

Capynght ASME Intstnavona! (DPVC)

Na

of

Pronced by S undat Aconsa wih ASME

9 wihoul icense trom IS

20

side of the test specimen at the area where the plate or
pipe is divided into sections i.e., adjacent faces at the
cut shall not be used. in order to pass the test

(a) visual examination of the cross sections of the weld
metal and heat-afTected zone shall show complete fusion
and [reedom from cracks

(b) there shall be not more than Y% in. (3 mm) differ-
ence in the length of the legs of the fillet

QW-184 MACRO-EXAMINATION —
PERFORMANCE SPECIMENS

The cut end of one of the end plate sections, approxi
mately 1 in. (25 mm) long, in Figure QW-462.4(h) or
the cut end ol one of the pipe quarter sections in Figure
QW-462.4(c), as applicable, shall be smoothed and etched
with a suitable etchant (see QW-470) to give a clear defi-
nition of the weld metal and heat-affected zone. In order
to pass the test

(a} visual examination of the cross section of the weld
metal and heat-affected zone shall show camplete fusion
and freedom from cracks, except that linear indications at
the root not exceeding a2 in. (0.8 mm) shall be
acceptable

(b) the weld shall not have a concavity or convexily
greater than ¥ in. (1.5 mm)

(c) there shall be not more than ¥ in. (3 mm) differ-
ence In the lengths of the legs of the fillet

QW-185 DIFFUSION WELDING — PROCEDURE
AND PERFORMANCE QUALIFICATION
SPECIMENS

QW-185.1 The testblock shall be a minimum of 8 In. x
8 in. (200 mm x 200 mm) and of a thickness such that
there are at least SO (nterface planes being welded,

QW-185.2 A minimum of three tensjon test speci
mens In accordance with the requirements of SA-370
shall be taken perpendicular to the Interface planes and
three parallel to the interface planes. The tension test re-
sults shall comply with QW-153.

‘W Microstructural evaluation shall be con-
ucted in accordance with the requirements of ASTM
E3 on a minjmum of three cross-sections, one each from
the top, center, and bottom one-third of the test coupon.
The samples shall be polished, etched, and shall be free
from cracks and shall show no incomplete bond or poras-
ity on or adjacent to the bond lines. Size of each sample
shall be that which can be mounted and polished to allow
examination with an optical microscope at 50x to 100x
magnification,

LcanysesElement - (4) Clavala d, {n 12993560004, UsarsVen Abump, Kot
Nol for Reazle, 111182017 113987 MRT
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Metallurgical Testing Report

Metallography Report

Report Number: R-20181218-083 rev. 1

Prepared for:

[ Mark Sindelar ]
Lokring Technology LLC
38378 Apollo Parkway
Willoughby, OH 44094

P.O. #: 29874

Jan. 15. 2019

NSL Analytical Services, Inc.

Ao it a s

NSL Metallurgical : l %
A&B 4535 Renaissance Parkway N a( (/a/)
Cleve'and, Ohio 44128 St Femi o uedsem oy

b =3 Phone: 216-475-9000
LTSN ADDRA SNy Fax; 216-475-9002
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All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
resuits relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Jan. 15. 2019

Project Definition and Scope

Provide microphotographs of mounted samples.
Rev. 1 replaced images in Figure 14.

Sample Identification

Lokring Technology LLC submitted samples for evaluation. The NSL Metallurgical sample numbers, and
the corresponding Lokring Technology LLC sample identifiers are listed in Table 1.

Table 1. Sample Identification
Sample Number Client Label

S-181218-145 18) -333-1B
$-181218-146 18] -333-2A

Opinions and Interpretations

Microphotographs were taken of the mounts provided in the five areas described by customer during
visit.

Sample S-181218-146 was mounted and repolished due to rounding of the sample.

Process Steps

Metallurgical preparations were made in accordance with ASTM E 3. The sample was rinsed with etha-
nol and acetone, pressure mounted with thermosetting epoxy resin, ground with silicon carbide abra-
sives, polished with diamond suspensions, and fine polished with alumina. Care was taken not to alter
the microstructure during any of the above steps. Samples were microetched with 2% nital, per ASTM E
407

The evaluation was performed using optical microscopes and imaging system, per ASTM E 883. Client
was present to select sites for digital microphotography.

Results

Photomicrographs of the mounted samples are contained in Figures 1-11 (S-181218-145) and Figures
12-24 (S-181218-146).

If you have any questions regarding these results, please contact us.

Report prepared by: Dave Kovarik, Metallurgist

Reviewed by: Rebecca Stawovy, Metallurgist
a7 €z -
Dl S5

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of faise, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figures

Figure 1. Macro photograph of mounted sample (5-181218-145).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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® ANALYTICAL Page 5 of 16

Jan. 15. 2019

Figure 2. Macro photograph of mounted sample (5-181218-145), area
A in Figure 1, 25x.

Figure 3. Macro photograph of mounted sample (S- 181218 145}, area

A in Figure 1, 500x. Image is higher magnification photograph of the
center of Figure 2.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These

results relate only to the items tested and this report shall not be reproduced, except in full, without the wntten consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.comiterms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figure 4, Macro photograph of mounted sampl;e (5-181218;145;), érea
B in Figure 1, 25x.
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Figure 5. Macro photograph of mounted sarnple {5-181218-145), area
B in Figure 1, 500x. Image is higher magnification photograph of the

center of Figure 4.

@
m l Metallography Report Report #: R-20181218-083 rev. 1
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All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
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Fugure 6 Macro phutograph of mounted sample {S-181218-145}, area
Cin Figure 1, 25x.

g P e e
. & N gyl
P ” i
- ’z‘ ?"
3 3 » Q
Bk . o
. -
» w &
b T TR S L S 5
N‘ i ™ "o L 5
“'- F‘v—- " 7 5‘1' et » . ) P ; 1 “H_ \
’4 » ra % ~te ¥ n . 20 $. v
s | TR a0 V8 Te ~au L Y A e
q kn < " X £ R S s T v'f:.'s'g . 4 AR
I \s k b
NigRog Bt lend Ay e M S d-'-a.\ N S e, Vs (S
‘f\ ol mmed -:.‘ At ;"’...3 e ¥ ARy Fac v
. -’ » \ \d
! g T &% +o ts < B 4
of ~)t¥' i ,...J' hf"' o "'; p 109‘ ey . r® ‘\ ¥ 3z 1
: i \"( L K f"i " } L. b ~
a, .";“ o &;“.[ -y a— r o.?; B .k LS
SEN {z_‘ ‘.3‘.‘ bl ML T kS g ! e S
AP ks FMaeeiets, MF ey, = Y W &
. < ’, f 2 o -* - » i o n 1 ’)n— Y -
—~ < ph . Iy R s
< * 3 e Vorw Y ko, v 7
S 3 e ¢ S o r"‘ ~ el B 2 . ¥
i 3 ’ - ®
" 4 - i g8 > F
o s R A N
» PP Vi O s, » )
- 1 ) o » - ] #l 24
Ryl Shoas £ w©. ¥ T A e h
4 Lef o Ny f ,._,\’ N - o “3 v
y CRERTT . \ 4 = g Y >
L) \". -.‘ ..‘ ¥ .’ S . ’: > l l [} .
ey X $ 1 . ~ Y ;
g, Wn 5 3 - L - .
", o 'S P o g v f ROl 4y Lt 4 X
o ~ \i‘g“‘ > . “' .' L F * ¥ -
o . O T = 4 . 3 r
f wh: 5 A ‘ . N S
v G R Rl L Ny 3% o bt
ST L AT e ooozm
s s (e # %

Figure 7. Macru photograph of mounted sample (S 181213 145}, area
Cin Figure 1, 500x. Image is higher magnification photograph of the
center of Figure 6.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services. Inc.
For current Terms & Conditions, please visit http:/nsianalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figure 8.. Mac;o photograph of mounted sample (S-181218-145), area
D in Figure 1, 25x.
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Figure 9. Macro phatograph of mounted sample (S-181218-145), area

D in Figure 1, 500x. Image is higher magnification photograph of slightly
ibove the center of Figure 8

.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
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Figure 10. Macro photograph of mounted sample ($-181218-145), ar-
ea E in Figure 1, 25x.
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Figure 11. Macro photograph of mounted sample (S-181218-145), ar-
ea E in Figure 1, 500x. Image is higher magnification photograph of the
enter of Figure 10

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements
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Figure 12. Macro photograph of mounted sample, as-received (S-
181218-146).

indent 11 9

Indent - 14 11

Figure 13. Macro photograph of mounted sample, as-received (5-
181218-146). Indents are numbered right to left in these photos.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nsianalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
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! A, above indent 1

C, at indent 9 B, at indent 6

E, at indent 14

D, atindent 11
Figure 14, Macro photograph of remounted sample, as-received (S-
181218-146). Arrows show approximate location where images in
Figures 15-24 were taken.
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Figure 15. Mécro photogl:aph of mounted samle {5-181218-146), ar-
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Figure 16. Macro photograph of mounted sample (5-181218-1486), ar-
ea A in Figure 14, 500x. Image is higher magnification image of center

of Figure 15, (Camera optics are reversed from Figures 13 and 14)

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
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Figure 17. Macro photograph of mounted sample (S-181218-146), ar-
ea B in Figure 14, 25x. (Camera optics are reversed from Figures 13 and
14).

Figure 18. Macro photograph of mounted sample (5-181218-146), ar-
ea B in Figure 14, 500x. Image is higher magnification image of center of
Figure 17. (Camera optics are reversed from Figures 13 and 14).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
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Figure 19. Macro photograph of mounted sample (5-181218-146), ar-
ea Cin Figure 14, 25x. (Camera optics are reversed from Figures 13 and
14).
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Figure 20. Macro photograph of mounted sample (S-181218-146), ar-
ea Cin Figure 14, 500x. Image is higher magnification image of center of
Figure 19. (Camera optics are reversed from Figures 13 and 14)
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'-'laure 21 Macro photograph of mounted sample (5-181218-146), ar-

ea D in Figure 14, 25x. (Camera optics are reversed from Figures 13 and
14).
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Figure 22. Macro photograph of mounted sample (5-181218- 146) ar-
2a D in Figure 14, 500x. Image is higher magnification image of center
of Figure 21. (Camera optics are reversed from Figures 13 and 14).
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ea E in Figure 14, 25x. (Camera optics are reversed from Figures 13 and

14)

Figure 24. Macro photograph of mounted sample (5-181218-146), ar-
ea E in Figure 14, 500x. Image is higher magnification image of center of
Figure 23. (Camera optics are reversed from Figures 13 and 14)

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
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Element Materials Technology
5405 € Schaaf Road
Cleveland, OH

44131-1337 USA

P 2165241450

F 216524 1459

T 888786 7555
info.cleveland@element.com
element.com

[Contact: Mark Sindelar ]
Lokring Technalogy Corp.
38376 Apoilo Pkwy
WILLOUGHBY, OH 44094

TEST REPORT — EAR-CONTROLLED DATA
Date;

%

0. No.:

W/O No.:
Date Received:

10/19/2018

29413-00

LOK003-18-10-96579-1
10/15/2018

Sample Description:

MICROSTRUCTURAL EVALUATION PER ASTM E 3, ASTM E 7, ASTM E 407

Two (2) Test Pleces, Dwg. 8060643 Rev C, ASME BPVC [X-2017 Figure QW-462.12, QW-185.3

Direction Transverse | Location | As Noted Etchant | Nital
Magnification 100x Mount #18.J-333
WELD A Weld Top | Weld Center |  Weld Bottom
Penetration 100%
Cracks None Observed None Observed None Observed
Fusion Complete Complate Complete
Poroslty None Observed None Observed None Observad
WELD B Weld Top |  WeldCenter | Weld Bottom
Penetration 100%
Cracks Naone Observed None Observed None Observed
Fusion Complete Complete Complete
Porosity None Observed None Observed None Observed

HARDNESS PROFILES PER ASTM E92

WELD A

Location

Weld Top

Base metal

HAZ

Weld Metal

HAZ

Base Metal

Wald Centar

Base metal

HAZ

Waeld Metal

HAZ

Base Metal

Weld Bottom

Base metal

HAZ

Weld Metal

HAZ

Base Metal

Hardness HV10

The above tesling was performed In accordanca with the latast revision of the applicabla commardlal, milllery andfor
d in

International lest malhod unless otherwisa nolad, The above services ware perf

dance with El

Materlals Technology Cleveland’s Quality Manual, Editlon 1, Revision 5, dated August 18, 2012, Information and
slatemants In this repart are derived fram material, informalion and/or specliications furnished by the cllent and

exclude any expressed or Implled warranlles as (o lhe fitness of the materal tested or analyzed for any parficular
purpose or use, This laboralory doss not perform sampling as sampling I8 dona by the customer. Tha results of all
tests reparted apply only to the sample materlal(s) recelved and lesled. This report is the confidential property of our
client and may not be used for advertising purposes. This raport shall not ba reproduced sxcept (n fulf, without
writtan approval of his laboratory. The recording of false, fictitious or fraudulent statemanta or entries onthis
document may be punished as a felony under Federal Stalutes. Sample remnants are held for a minimum of 6

months lolfowing issuance of tast results, al which polnt they will be discarded unless notifled In writing by the cllent.
This material was not conlaminaled by mercury or chiorinaled solvenis during the handiing and processing at

Element Malerials Technology Cleveland.

U\ uta. Jrons

Pauda Tasar
Quality Administralor

Page 1 of 2
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Element Materials Technology P 216524 1450
- 5405 E Schaaf Road F 216524 1459
element Cleveland, OH T 888 786 7555
44131-1337 USA info.cleveland@element.com
element.com
[ Contact: Mark Sindslar ] TEST REPORT — EAR-CONTROLLED DATA
Lokring Technology Corp. Date: 10/19/2018
38376 Apolio Pkwy P.O. No.: 29413-00
WILLOUGHBY, OH 44094 W/O No.! LOK003-18-10-96579-1
Date Recelved: 10/15/2018
WELD B
Location Hardness HV10
Base metal
HAZ
Weld Top Weld Metal
HAZ
Base Metal
Base metal
HAZ
Weld Center | Weld Metal
HAZ
Base Metal
Base metal
HAZ
Weld Bottom | Weld Metal
HAZ
Base Metal

This document contains lechnical data whose export and re-export/retransfer Is subject ta control by the U.S. Department of Commerce
under the Export Adminlstration Act and the Export Adminisirallon Regulations. The Depariment of Commerce's prior written approval may
ba required for the export or re-export/ratransfer of such technical data to any forakgn person, foreign entity or forefgn organizatlon whether in
the United Stales or abroad.

‘The abova lesting was parformed In accordance wilh the lalest revision of the applicahle commarcial, military end/or
Inlemallonal last method unless otharwisa noled. The above services wers parfarmed in accordance with Element
fals Technology Cleveland’s Quality M |, Edlticn 1, Revision 5, dated August 18, 2012, Information and
slatements in this repod are derived from mulada! (nfomaum and/or spacificalions furnished by the cllent and
exclude any expressad or implled warraniles as o tha finess of the material tasted or analyzad for any particular 2 ¢
purposa or use, This |aboratory does not psrform ssmpling as sampling is dona by the cuslomer, The rasuits of all [ aum/ ]
tests raported apply anly to the sample malerlal(s) racalved and lesled. This rapart Is tha conflidentlal property of our
cllant and may not be usad for advertising purposes. This rapart shall not be reproduced excapt In full, withaut
writlen spproval of this aboratary. The recordlng of fulgs, ficitious or fraudulent stalaments or entries on this Paula Tesar
document may be punished as a felony undar Federal Statutes, Sample remnants ere held for a minimum of 6 Quality Adminisirator
months following issuance of test resulls, at whioh point thay will bs discarded unless nalified In wriling by the cllent
This material was not cantaminated by mercury or chiorinated salvents dudng the handling and processing al
Element Malerlals Technology Clevaland.
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Ty T tion-Submitted Under-10-CFR-2.390

CERTIFIED MILL TEST REPORT

A; li ! Alton Stee! Test Lab
ALTON' S [ #5 Cut Sueat
Alton, 1L. 62002:9011
‘2 \ 5':7- ?'LQ (618) 463-4450 EXY 2486

(618) 4634491 (Fax)
BILLTO ! SHIPYO

EM1 Company EM) Company
2060 Enterprise Phwy 2060 Entarprisa Pkwy
Twinsburg, OH 44087 Twinsburg, OH 44087

Date 01/09/2017 |Customer PO P761676-429 Specifications

AS1 0rd No, 83028 |estomor BT s46272 _*_ SAE 1524

AST Ord Una Item : ASTH A 29-12, ASTM A 576-50D (12)

_——————————
Strand Cast, RR =20.37:1

Itam Description .
Steel Bar, Hot Rolled, 1.7500, 20'0"

Heak Numbar Yicld PST TensilePSI  %GElongation % ROA BHN
166426 [ i
CHEMYCAL ANALYSIS TEST METHODS ASTM E-415 & E-1019
Heat Number c{ml]er]ls]alawalw][c]lw|an]afmw]v]s|[n]as[a
T L T T T 1 1 1
166426 [ I | 02 (oo |oss? oo (0010 fooos |ocos [ I
VAR VAR R4 AN 1 LY 1 1o 1
JOMINY HARDENABILITY USING ASTH A-255 CALCULATED FROM CHEMICAL DI

Heat Number GS oI
166426 8 201

SPECIAL YEST RESULTS

ADDIVIONAL COMMENTS
conforms to LMS 92-10
No meraury, tead, radium, of alghs contalning metersl o Nieaton or reproducion of Urs repast, excamt ta (uV, Is oot
equipment Is usad or deliiberstely added In tha production of thls allowed without wiitten sppoval by 3 reprasentative of
steel. Mo wald or weld repals wera perfomad o this materal, Ao Sted Incorporsied.
e oo Thereby certly that e above tests e corvect 05 contmiaed

10 tha tecords of ALTON STEEL INCORPORATED

Subsatood and swvom to befors me, 3 Motary Pebik, In 3nd for

tha county of Madison, Stake of iitnals Quality Leagt [ Jash Levl ]
N Mayol

o e
(Notsry Public)

CERTIFIED TRUE COPRY OF ORIGI’NAL MTR
D NUMRBER LOKI7001%
PART NUMBER:. /020237

PIO#_26099 ... IMS 22~
VENDOR Em)

DATE .54, PMIV& QA 7%
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a s R ENIE A N
i ﬁgﬁ@é%i@; 01 e 4", 93
- & fom oy giriny oo e £ P P HILLIUGHEY OH 433384
3800 South Harlem Avenue MGiehai | S5 HEOT PO: 4375334
Argo, IL 50501-1930
Quantity Produ Heat Code Heat Treatment Info Steel Mil
50 2" XS LR 90° Elbow 1M68254 Hot Formed PICHIGAN SEAMLESS
A224-
2 vin P S St Cu Ni Cr Mo v B Ch  Tens Yield Elon ROA BHN 8HN2 i ;.,..wﬁ’.-.‘m,
047 275 0.008 0019 D012 Q.14 0.05 015 0010 000 0019 - - 0007 78500 39800  42.00 - 150 149
CE (lw).: 0.340 WPB
50 7 XS LA 90" Elbow J4K5292 Hot Formed NIPPON
A 238 WPB-13
C . .Ma_ P s S cu N Cr Mo v A I B Cb Tens Yeld  Elon ROA  BHN B8HNZ Dimensional Soecitiestion: B16.9
049 073 o003 0010 019 003 002 005 0010 000 0.021 - - 0000 67443 30900 5500 - 156 188
CE (UW): 0.327
L
20 . %" XSLR45Elbow E827 Heat Treat: Stress Reljeved PODBRE
e si ¥ 4 I B @ s Yed Fea fOA BN B el
Vf /039 0.009 +/0.003 /nzs 0.15 ﬂosﬁ o.ooa/o.oo - - - o.ooqlzé.sn ,300 .00 - 144
CE (iW): 0.235° -
20 2° X5 Straight Tee J4L1033 Heat Treat: Normalized NIPPON
Mn P ) Si - Cu N Cr v Al 71 8 Cb Tens. Yield Eiop ROA  BHN BHN2
2 0.67 0023 0.006 026 0.02 002 0.05 0.010 0.00 0.025 - - D000 67,700 39,900 42.00 - 135 136
<E(IW): 0.316 5
FITTING MTR '
PART NUMBER_ 062205

HEAT NUMBER__E<€2 7/

P/O NUMBER __ 225347
We hercby certify that the matedal meets the following

We hercby ceriify that the maierlal meets the followsng:

) ; VENDOR e
AR e ATE ) D077

lso $001:2008 CERTIFIED MANUFACTURER
uinwuhuunmmeu as comained (n tast records

+ All fitings 3re stamiess except as noted;
* Al nonvhigh yield flanges meet the requirements of ASTM A-105 (AND SA-105)
- Staning Material Seamless Pipe for eibows, tees and reducers;

« All ron hugh-yield Ditings maet the requiremenis of ASTM A-234 WPB (AND SA-234). M/

- Plate for caps and welded fitingz,

- Bars, Billers or Blooms fer flanges and certain caps and tees.

Copyright © 2016 Weldbend Carp, P o
Cert #199601 2/17/201 7

d by the with EN 10 204 Para 3.1
mmmmnmﬁmn
« No Weld Repaic Performed. No Lead Content. No Marcury Cantent.
« Knowingty making false, fictiious, or fraudulent statements on
meMmmﬂm
Material has been d, lied and tested in rd with the Weichend
WWWMM‘ISM 3
Repart Generated by pmeginnis@weldbend.com Page 1 of 1
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Reference 5-
Elevated Temperature Tensile Testing.
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Request for ASME B31 Code Case for
Micro-Alloyed Carbon Steel Bar

Attachment 2
MATERIAL TEST RESULTS AT TEMPERATURE

Summary of Yield Strengths at Temperature (ksi)
Temperature  3-1/4" bar  1-7/8" bar  2-5/8" bar

Room 84.1 85.9 98.2
100°F 83.8 87.0 94.4
200°F 82.2 82.0 94.4
300°F 72.6 73.4 94.3
400°F 70.7 74.5 100.0
S00°F 72.3 72.9 9719
600°F 70.1 71.3 94.2
650°F 65.7 75.5 90.9
750°F 63.5 67.2 86.6

Summary of Tensile Strengths at Temperature (ksi)
Temperature  3-1/4" bar 1-7/8" bar 2-5/8" bar

Room 114.0 119.0 127.0
100°F 114.0 120.0 124.0
200°F 110.0 117.0 124.0
300°F 106.0 113.0 120.0
400°F 107.0 117.0 122.0
S00°F 111.0 117.0 125.0
600°F 106.0 112.0 128.0
650°F 102.0 110.0 117.0

750°F 92.5 97.8 107.0
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' Conbdentiol i on-Subiied Und Y CER 2.
LABORATORY CERTIFICATE

Anamet Laboratories, Inc.

2400 INVESTMENT BOULEVARD * HAYWARD, CALIFORNIA 94545-3611 o (510) 887-8811

Laboratory Number: 682.148
Purchase Order: P2060150
Date Submitted: June 23, 1992
Date Reported: June 29, 1992
Lokring Corporation
ATTN: Melvin Biersteker
396 Hatch: Drive
Foster City, CA 94404

SUBJECT
One bar was submitted for tensile testing. The sample was identified as 1
ea. 3-1/4" dia. x 6" bar, 15V24 Micro Alloyed Steel.

TENSILE TEST
A 2 3
pm— ]

Temperature Room +100°F +200°F
Dimensions of Specimen (in.) 0.505 0.504 0.504
Area (sq. in.) 0.200 0.200 0.200
Tensile Strength (psi) 114000 114000 110000
Yield Point (psi) 84100 83800 82200

Elongation in 2.0" Gage (%)
Reduction of Area (%)

4 ' 3 6

Temperature +3000F +4000F +5000F
Diameter of Specimen {in.) 0.504 0.505 0.506
Area (sqg, in.] 0.200 0.200 0.201
Tensile Strength (psi) 106000 107000 111000
Yield Strength @ )
0.2% Offset (psi) 72600% 70700 72300

Elongation in 2.0" Gage (%)

Reduction of Area (%)

*Yield Point (psi)
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Anamet Laboratories, Inc.
HAYWARD, CALIFORNIA

Page 2

Temperature

Diameter of Specimen {(in.)
Area (sq. in.)

Tensile Strength (psi)

Yield Strength €
0.2% Offset (psi)

Elongatinn in 2.0" Gage (%)
Reduction ‘of Area (%)

Thig testing was performed in

Lab. No. 692.148

4 8 4
]
r-:600°F +6500F +7500F
0.504 0.505 0.505
0.200 0.200 0.200
106000 102000 82500
10100 65700 €3500

accordance with the purchase order.

pa/l33

Submitted by:

[ 652~CL—\Ekh~A-¢fr~u

E. A. Foreman
Manager, Laboratory Operations
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LABORATORY CERTIFICATE

Anamet Laborator

3400 INVESTMENT BOULEVARD + HAYWARD, CALIFORNIA 94545-3811

ies, Inc.

« (510) B87-8811

Lokring Corporation
[ ATTN: Melvin Biersteker 1
396 Hatch Drive

Foster City, CA 94404

Laboratory Number: 792.128
Purchase Order: P2070137

Date Submitted: July 21, 1992
Date Reported: August 4, 1992

SUBJECT

Two bars were submitted for tensile testing.
as 15V24 Micro Alloyed Steel Bar,

2 53/8" dia. x 153" from North Star Steel.
IENSILE TEST

| 7/8" Dj 5
Temperature r_Room
Diameter of Specimen (in.) 0.503
Area (sq. in.) 0.199
Tensile Strength (psi) 119000
Yield Strength @

0.2% Offset (psi) 85900

Elongation in 2.0" Gage (%)
Reduction of Area (%)

TENSILE TEST

1_7/8" Di 3,
Temperature 300°F
Diameter of Specimen (in.) 0.504
Area (sq. in.) 0.200
Tensile Strength (psi) 113000
Yield Strength @

0.2% Offset (psi) 73400

Elongation in 2.0" Gage (%)

Reduction of Area (%)

This resort shall act be reproduced, exeept in {ull, witbout the vrittea 2p

1 7/8" dia.

The samples were identified

x 30" from Inland Steel and
il 8% o
100'F 200°'F |
0.304 0.504
0.200 0.200
120000 117000
87000 82000

—tA __2A?_
400°‘F 300°F
0.503 0.501
0.199 0.197
117000 117000
74500 72900

. E=aIE

preval of Anamet Labaratories. [ac.


BAP1
Cross-Out


Anamet Laboratories, Inc.

HAYWARD, CALIFORNIA

Page 2

IENSILE TEST

1 Z:g" D' a

Temperature

Diameter of Specimen (in.)
Area (sq. in.)

Tensile Strenzth (psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)

Reduction of Area (%)

IENSILE TEST
2 5 il i -

Temperature

Diameter of Specimen (in.)
Area (sq. in.) '
Tensile Strengzth (psi)

Yield Strength @
0.2% Offset {psi)

Elongation in 2.0" Gage (%)

Reduction of Area (%)

IENSILE TEST
2 5/8" Di

Temperature

Diameter of Specimen (in.)
Area (sq. in.)

Tensile Strength (psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)
Reduction of Area (%)

confidential ing ion-Submitted-Under16-CFR-2-390

- 7 -
600°F
0.505
0.200
112000

71300

Room
0.503
0.199
127000

88200

300°F
0.504
0.200
120000

94300

Lab., No. 792.128
JA __ﬁﬁL_____‘
6350°F 750°'F
0.500 0.501
0.196 0,197
110000 97800
75500 67200
), o - L
100°F 200°F
0.502 0.503
0.198 0.199
124000 124000
94400 94400

- — 6B

400°F 500°F
0.503 0.503
0.199 0.199
122000 125000
100000 87900
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Anamet Laboratories, Inc.

HAYWARD, CALIFORNIA

Page 3

TENSILE TEST
9 E!B" Di te

Temperature

Diameter of Specimen (in.)
Area (sq. in.)

Tensile Strength (psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)
Reduction of Area (%)

o | | |

T
600°F
0.504
0.200
128000

9420

Lab., No. 792.128

4B _ =SB __
650°F i30°F
0.503 0.503
0.199 0.199
117000 107000

30900

This testing was performed in accordance with the purchase order.

mh/098

Submitted by:

[ é?—(:/—ao\kwv\&ﬂfﬁp— ] —

E. A. Foreman

Manager,

Laboratory Operations
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Request for ASME B31 Code Case for
Micro-Alloyed Carbon Steel Bar

Attachment 3
MATERIAL CERTIFICATES OF COMPLIANCE

Summary of Relevant Certificates of Compliance

Bar Size Supplier Heat No.

3-1/8" [Note 1]  Inland Steel 96959

1-7/8" Northern Cross Steel 96960
©2-5/8" Northern Cross Steel ~ M39216

Note 1: In subsequent testing this bar size was referred to
as 3-1/4".
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P Inland Secel TES

2 subsidiary ¢ nEa., 108, CORTAALT k. RCHASE SRORA WO, : 3

intand Steel In. _ries. Inc. 1 We hereby certify that the. .F =
W SRIPPEA'D MO, MiLL OMDER MO, analysls and/or test resuits shown h g
e INLAND STEEL BAR COMPANY | 10" MILL ¥ Lot 1 0 ot s )
N QUAL'TY DEPARTMENT 4-446 INVOICR DATE INVOICE MO, pany..
© 3300 DICKEY ROAD 15706 2 727-:&&
a EAST CHICAGO, INDIANA 46312 : A
George Osan
Section Manager - Quality
SOL0 TO SHIP TO DR S R R S R Do
LOKRING CORF LOKRING CORF ¥ STATE OF INDIAN
ATTN: MELVIN BIERSTEKER J Bttt bt s
396 HATCH DRIVE 396 HATCH DRIVE || MRS AnS it SE e g W
day of A.D., 189
FOSTER CITY [74] 24404 ‘FOSTER CITY ca 94404
SPECIFICATION INLAND CMS (REG. TM) HOT ROLLED ROUNDS, AISI 15V24 MICROALLQY
Notary Public
MY COMMISSION EXPIRES:
Intand Seaed C snd Motath Lobe ore Sted by Ba Amori Ry R Y T AT L N S ONET
for L o In the wnd o AR A
vicoamentsl Nuice of tasting, =s Futed ba the swrant ATLA Diwctery ol Accredned TESTHESULTS
o MATERIAL DESCRIPTION auant. | weiakT | HeaTno. | TESTOR YLD PT TEN STR ELONG
s L LES. /2SO IN 1RS. /S0 IN IN a:
RND 3-1/8 IN 96959 86,100 120,700 2 21i%
I o7 B OF Mire niac ((.')
Uses Foao DEJ}:«.DF’MFH7
HEAT NO. C Mn P s - Sl Cu NI Mo Cr * Chb v Al N
% 946959 | .24(1.57}).005|.008|.25 .06 |.05 |.05{.08 .15] .019| .019
2
2
<
[
]
x
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CERTIFICATE OF TESTS
C7432

No

PHONE: (216) 572-0550

NORTHERN CROSS STEEL COMPANY
- FAX: (216) 5720682

Producers of fine cold finished steel bars

17382 FOLTZ INDUSTRIAL PARKWAY o STRONGSVILLE, OHIO 44136

S0LD 10: SHIP Y0,
LOKRING CORPORATION WILL ADVISE
396 HATCH DRIVE
FOSTER CITY CA 94404
CUSTOMER ORDER HO. DATE SHIPPED DATE PROMISED DATE ERTERED SALESMAN NUMBER BUNDLLS
P2070031 07/15/92 SEE BELOW 07/09/92 | House 1(5 Bars)
CARRIER EM TERMS COMPETITIVE FREIGHT FROM
eight * 1o 1 o Jo
QrY. OROERED SIZE GRADE CONDITION LENGTK QY. SHIPP
HEAT
1,013# 4pes| 2-1/8" Rd. 15V24 HR 20'-8" 1,8461
195¢ 1pe.| 1-7/8" Rd. 15V24  HR 20'-8" 96460
1,4408 3pcs| 3" Rd. 15V24 MR 20'-8" 46459
405# 1pc. .2-5/8" Rd. 15V24 HR 22 M 34216
Date Promised: RUSH
PARTIAL SHIPMENT
CHEMICAL. ANALYSIS
HEAT canson | mancanese | prosprorus| suiekur | siicon | meexer | cunomium | mouysornum | correr | Lean Alum{ Van. | __
96960 180 ,050 .050 .02
96959 .180 .050 .060 .01
M39216 .120 .100 . 110 .03
MECHANICAL: CERTIFICATE OF TESTS
HEAY YIELO STRENGTH P.5.1. ] TENSILE STRENGTH P.S.L RED, AREA HARONESS
96960
96959
M39216
JOMINY HARDENABILITY: i=
NEAT 1 2 4 [ 12 1§ 20 24 28
96960 NA NA _ NA NA NA NA NA NA NA
96959 NA NA_ NA NA NA __NA NA NA NA
M39216 NA ___NA NA NA NA NA NA NA NA
{EMICAL, MECHANICAL, AND PHYSICAL TESTS REPORTED ABOVE ARE CORRECT AS CONTAINED N OUR RECORDS.

NORTHERN CROSS STEEL COMPANYi

[
BOB ROSS W @%/ ]

[ CIRTIFIFD Ay
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Request for ASME B31 Code Case for
Micro-Alloyed Carbon Steel Bar

Attachment 4
MATERIAL CHEMICAL ANALYSIS REPORT
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LABORATORY CERTIFICATE

Anamet Laboratories, Inc.

3400 INVESTMENT BOULEVARD ¢ HAYWARD, CALIFORNIA 94545-3811 ¢ (510) 887-8811

Laboratory Number: 792,18¢
Purchase Order: P2070136
Date Submitted: July 30, 1992
Date Reported: aAugust 3, 1992

Lokring Corporation

[ Attn: Melvin Biersteker J
396 Hatch, Drive
Foster City, CA 94404

SUBJECT
Four coupons were submitted for chemical analysis. The samples were

identified as steel bar, 3", 2-5/8", and 1-7/8" dia.

CHEMIC N [
(Reported as Wt. %)

Aluminum {ALl)
Carbon (C)
Chromium (Cr)
Copper (Cul
Manganese (Mn)
Molyvbdenum {Mo)
Nickel {Ni)
Phosphorus (P)
Silicon {sSi)
Sulfur {s)
Titanium (Ti)
Vanadium (V)

This testing was performed in accordance with the purchase order.

Submitted by:

[ éi?-(:ftjj>¢bwvxey-‘

E. A. Foreman
Manager, Laboratory Operatians

ch\156

NI (R g ¢ im foll withaob tha wrikten sonroval of Anaset Labarstories, Inc.


BAP1
Cross-Out




