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SSP INTRODUCTION

Since its inception in 1926, SSP has exhibited an expertise in the precision machining of tight tolerance,
high quality fitting components. In fact, SSP’s historical reputation for product quality, service and
performance is recognized across the country and around the world.

In 1986, SSP relocated to its 25-acre property in Twinsburg, Ohio Southeast of Cleveland in North
America’s manufacturing heartland. Within its modern 165,000 square foot manufacturing facility, SSP
has developed the internal ability to control its manufacturing variables as much or more than any other
fittings’ manufacturer. SSP designs and produces its own specialty cutting tools to proprietary standards
with a 5 axis CNC tool and cutter grinder, high speed 4 axis CNC machining centers and ultra precise
EDM’s to allow manufacturing to the most stringent dimensional tolerances and surface finishes.
Additionally, SSP’s tool making capability supports an internal hot, closed-die forging operation. SSP
plans, controls and performs its own metal forging operations on all elbows, tees and crosses
manufactured into SSP fittings, connectors and adapters. Indeed, SSP’s production capacity is among
the largest single-site facilities in the entire industry with the capability to allow one-of-a kind, “specials”
machining on single spindle CNC’s to high volume production on multi-spindle automatics.

Furthermore, SSP’s ISO9001 Quality System Certification and Registration by DNV assures conformance
to the highest levels of quality. The substantial investment of time and funds to obtain and maintain
such status has paid dividends for SSP and its customers in efficiencies in process and supply.

In 2011 SSP unveiled a new line of valves called SSP Valves, as a direct alternative to the line of
instrumentation valves manufactured by Swagelok. Following an ISO 9001 design process pattern, the
critical elements of design planning, including the detailed documentation of design inputs and outputs
occurred for the development of SSP Valves. Examples of such design inputs include:

Dimensional similarity

Material of construction similarity

Installation instruction similarity

Operation and performance similarity

Brand interchangeability

Corrosion resistance similarity

Applicable ANSI / ASME B 31.3 requirements

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250 3
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1.0 INTRODUCTION

This document’s purpose is to report the results obtained in the TA Luft Certification testing witnessed
and approved by TUV SUD America Inc. The performance results are measured against the TA Luft
standard and criteria.

1.1 SCOPE
Packing
Material/ Pressure
Non- Min Max Rating End
Valve Valve Body metallic Temp Temp @ Ambient Connection
Category Family  Material material Ratings @ psi Ratings psi Temp Size
. PTFE Seats,
Medium Pressure | 300 | 3¢ Viton 0°F 500 200°F | 1500 | 1500psi |  1/4"-1/2"
Ball Valve series A
o-ring
Medium Pressure 500 o (o} . " "
et Ve Series 316 SS PTFE 0°F 1000 200" F 250 | 6000 psi 1/4"-1/2
Medium Pressure Si(r)i(:s PTFE
(7] (0] (o} f n n
q>) Needle Valve 600 316 SS Kel Ei stem O F 1000 200" F 250 6000 psi 1/4"-1/2
;u Series P
v Medium Pressure 400
3 Lower Packing . 316 SS PTFE 0°F 1000 200°F 250 6000 psi 1/4"-1/2"
Series
o Needle Valve
w
. PTFE
Medium Pressure | = PV 316 55 Viton 0°F 1000 200°F | 250 | 3000 psi 1/4"
Rotary Plug Valve Series .
O-Ring
Medium Pressure 4000 . 0 (o} . "
Check Valve Series 316 SS Viton 0F 1000 200" F 250 | 6000 psi 1/4
Medium Pressure | 3100 | )¢ o PTFE 0°F 1000 200°F | 250 | 2500psi | 1/4"-1/2"
Inline Filter Series
High Pressure Ball | 83 and 0 0 ; " "
Valve 33X 316 SS Peek Seats 0°F 1000 200" F 250 6000 psi 1/4"-1/2
High Pressure Viton 0 o .
H 1 F 2 F 2 1/4" - 1/2"
Check Valve C 316 SS O-RING 0 3000 00 600 | 6000 psi / /
) Medium Pressure Viton 0 o .
Q no_ "
> Check Valve CcpP 316 SS O-RING O F 3000 200" F 2600 | 3000 psi 1/4 1/2
‘>° Medium Pressure Viton
o Adjustable Check CPA 316 SS 0°F 3000 200°F 2600 | 3000 psi 1/4" - 1/2"
(7] O-RING
(7, Valve
Medium Pressure Viton o 0 .
1 F 2 2 F 2 1/4"
TR Gl Qc 316 SS O-RING 0 50 00 50 | 3000 psi /
High Pressure Viton o 0 . " N
el Eana s QF 316 SS O-RING O F 100 200" F 100 6000 psi 1/4" -1/2

* All valves can be configured with any combination of Duolok, Unilok, Griplok, MNPT, FNPT

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250 4
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2.0 TEST PROCEDURES AND RESULTS
2.1: HE LEAK TEST (UNDER VACUUM)

Purpose: Each test sample was individually plumbed into the hydrogen vacuum tester. The procedure
for the helium leak test (under vacuum) is outlined below.

Test Procedure: Each test sample shall have their outlet capped and inlet directly plumbed to the
vacuum tester and put under vacuum. Once the vacuum is obtained, 100% He was sprayed all around
the test sample for 5 minutes. The results were obtained via the mass spectrometer.

Figure 2.1.1

Acceptance Criteria: The primary acceptance criteria for all testing are equivalent to those in TA
Luft/ VDI 2440. The acceptance criterion for the He leak test (under vacuum) is that of which the OLR
(obtained leak rate) must be less than then ALR (Acceptable Leak rate).

OLR < ALR = VDI (VDI leak rate) X MSC (Mean Seal Circumference)

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250 5
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2.2: HE LEAK TEST (PRESSURIZED)

Purpose: Each test sample was individually plumbed into a line of 100% Helium and pressurized. The
procedure for the helium leak test (pressurized) is outlined below.

Test Procedure: Each test sample was plumbed into a line of 100% helium with their outlet capped.
The test sample was submerged in water and then pressurized to maximum service pressure with 100%
He for 5 minutes. The test sample was inspected for leaks resulting in bubbles.

Figure 2.2.1

Acceptance Criteria: The primary acceptance criteria for all testing are equivalent to those in TA
Luft/ VDI 2440. The acceptance criterion for the He leak test (pressurized) is that of which the OLR
(obtained leak rate) must be less than then ALR (Acceptable Leak rate).

OLR < ALR = VDI (VDI leak rate) X MSC (Mean Seal Circumference)

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250 6
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2.3: LEAK TEST (LOW TEMPERATURE)

Purpose: Each test sample was tested at max service pressure at the low temperature of 0 degrees F.
The procedures for leakage testing are outlined below. The test samples were tested individually.

Test Procedure: Chamber was conditioned to low component service temperature of 0 degrees F
for 2 hours with immersion fluid compatible with the extreme temperature. Both inlet and outlet of
components were capped and were conditioned at temperature for 2 hours. After conditioning, the
inlet cap was removed and pressurized with He to maximum service pressure. The test samples were
observed for leaks for 5 minutes. Cold Snoop was used to detect leaks.

Figure 2.3.1

Acceptance Criteria: The primary acceptance criteria for all testing are equivalent to those in TA
Luft/ VDI 2440. The acceptance criteria for this low temperature leak test are that leaks are not
acceptable.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250 7
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2.4: LEAK TEST (HIGH TEMPERATURE)

Purpose: Each test sample was tested at max service pressure at the high temperature of 200 degrees
F. The procedures for leakage testing are outlined below. The test samples were tested individually.

Test Procedure: Chamber was conditioned to high component service temperature of 200 degrees
F for 2 hours with immersion fluid compatible with the extreme temperature. Both inlet and outlet of
components were capped and were conditioned at temperature for 2 hours. After conditioning, the
inlet cap was removed and pressurized with He to maximum service pressure. The test samples were
immersed in fluid and observed for leaks for 5 minutes. If any leaks appear, route funneled tubing to
graduated cylinder for leaks measurement. Leaks are not allowed.

Figure 2.4.1

Acceptance Criteria: The primary acceptance criteria for all testing are equivalent to those in TA
Luft/ VDI 2440. The acceptance criteria for this low temperature leak test are that leaks are not
acceptable.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250 8
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2.5: HYDROSTATIC HOLD AND BURST TESTS

Purpose: Each test sample was individually plumbed into a hydrostatic burst-test stand. The
procedure for the hydrostatic proof and burst test is outlined below. Components must be tested
individually to record burst values.

Test Procedure: Perform Hydrostatic test to 1.5X WP and then burst test to a minimum of 4X
maximum service pressure (5 minute hold) while at ambient temperature.

Figure 2.5.1

Acceptance Criteria: The primary acceptance criteria for all testing are equivalent to those in TA
Luft/ VDI 2440. Components shall meet both hydrostatic hold and burst tests.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250 9
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3.0 TEST RESULTS SUMMARY

Valve | TEST
Valve Valve End Connection Helium Helium LowTemp HighTemp 15XWP
Category Family Size Vacuum Pressurized Leak Leak / Burst
Medium Pressure Ball Valve 300 series 1/4"-1/2" PASS PASS PASS PASS PASS
Medium P! Meteri
vy | VICOUMTTESSUeMCIENNg — onp e 1/4"-1/2" | pAss  PASS PASS PASS  PASS
()] Valve
> .
— 100 S
o |Medium Pressure Needle Valve er!es 1/4"-1/2" PASS PASS PASS PASS PASS
600 Series
= Medium Pressure Lower
= . 400 Series 1/4"-1/2" PASS PASS PASS PASS PASS
o Packing Needle Valve
= | Medium P Rotary Pl
(@) edium re;:T\rIZ otary Fiug PV Series 1/4" PASS PASS PASS PASS PASS
Ll
Medium Pressure Check Valve 4000 Series 1/4" PASS PASS PASS PASS PASS
Medium Pressure Inline Filter 3100 Series 1/4" - 1/2" PASS PASS PASS PASS PASS
83 and 83X
High Pressure Ball Valve ::ries 1/4" - 1/2" PASS PASS PASS PASS PASS
3 High Pressure Check Valve CH 1/4" - 1/2" PASS PASS PASS PASS PASS
= | Medium Pressure Check Valve cp 1/4" - 1/2" PASS PASS PASS PASS PASS
G | MediumP Adjustabl
ol CPA 14" - 1/2" | PAss PASS PASS PASS  PASS
Check Valve
& - a
oy | Medium Pressure Quick ac 1/4" PASS PASS PASS PASS  PASS
w Couplings
High Pressure Quick Couplings QF 1/4" -1/2" PASS PASS PASS PASS PASS

4.0: TEST EQUIPMENT AND INSTRUMENTATION

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250
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Calibration and Standardization:

1. Description: Torque Wrench

Range: 0-250 ft*Ibs

ID #: 50931863

Calibration Date: 09/02/2011 Due: 09/02/2012
2. Description: Gas Pressure Gage

Range: 0-10,000 psig

ID #: 74466

Calibration Date: 01/24/2011 Due: 01/24/2012
3. Description: Hydrostatic Pressure Gage

Range: 0-60,000 psig

ID #: 09622-1

Calibration Date: 02/10/2011 Due: 02/10/2012
4. Description: Digital Thermometer

ID #: 1016704
Calibration Date: 10/08/2009 Due: 10/08/2011

5.0: QUALITY ASSURANCE PROGRAM

The preceding lists the Certification Tests that were performed, and the sections which follow describe
the tests and outline specific results. All products manufactured at SSP are to approved and controlled
engineering documentation, to established process and quality procedures at every stage of
manufacture, with fully calibrated quality and process instrumentation, using only certified and
traceable materials. Tested products were selected randomly from documented normal production
runs. Before and after test samples were retained for reference. All tubing used in testing meets
applicable ASTM specifications, and has approved material and chemical certifications.

All SSP tests conducted on products are with laboratory equipment and instrumentation in current
calibration in an ISO 17025 accredited laboratory. Trained personnel conducted tests by following
approved, written test procedures. All test results were subjected to thorough engineering review and
approval before internal publication.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250
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ASTM Material Standards

Standard Material Shape Description
A 182 Forged Fittings, Parts Standard Specification for Forged or Rolled Alloy — Steel Pipe
Flanges, Forged Fittings, and Valves and Parts for High-
Temperature Service
A 276 Bars Standard Specification for Stainless Steel Bars and Shapes
A 479 Bar, Shapes Standard Specification for Stainless Steel Bars and Shapes for use
in Boilers and other Pressure Vessels
B 16 Bar, Shapes Standard Specification for Free-Cutting Brass Rod, Bar and Shapes
for use in Screw Machines
B 124 Bar, Shapes Standard Specification for Copper and Copper Alloy Forging Rod,
Bar and Shapes
B 453 Bar, Shapes Standard Specification for Copper-Zinc-Lead Alloy (Leaded-Brass)
Rod
Applicable Codes and Standards
Section Test Description

ANSI/ASME B 31.1

Power Piping Code

ANSI/ASME B 31.3

Process Piping Code

ANSI/ASME BPV Section VIII

Boiler & Pressure Vessel Code

ISO 7257

Aircraft — Hydraulic tubing joints and fittings — Rotary flexure test

Table 5.0.1

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250
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A. TEST DATA

PN
5-352-316
5-320-316
5-360-316
5-520-316

5-626-K-316
654-K-316
5-106-K-316
5-422-316
5-436-316
5-PV4-D4-316
5-4032-50-316
5-3008-400-316
5-3020-400-316
5-3108-400-316

5-3120-400-316 BDP/ZIN

83XPD4-316
83XPD8-316
CH4D4-10-316

CH8D8-10-316 FTJ/ GFT

5-QC4-D-D4-316
5-QC4-B-D4-316
5-QC6-D-D6-316

5-QC6-B-D6-316 ZPR/ GEJ

5-QC8-D-D8-316

5-QC8-B-D8-316 Z0OJ / EAA

QF4-B-D4-316
QF4-S-D4-316
QF8-B-D8-316
QF8-S-D8-316
1/4" Duolok
1/2" Duolok
1/4" Unilok
1/2" Unilok
1/4" Griplok
1/2" Griplok
1/4" MNPT
1/4" FNPT
1/2" MNPT
1/2" FNPT
506-1-316
5-4012-50-316
358-316

HELIUM VACUUM TEST
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PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

Heat DIA MSC VDI ALR OLR
Code /ID (in.) (in"2) (mbar*L/s) (mbar *L/s) (mbar*L/s) RESULT

.E8 0.376 1.181 1.00E-03 1.18E-03 2.00E-08
V3 0.376 1.181 1.00E-03 1.18E-03 2.00E-08
X 0.376 1.181 1.00E-03 1.18E-03 1.80E-08
V3 0.563 1.769 1.00E-03 1.77E-03 2.20E-06
Z1 0.563 1.769  1.00E-03 1.77E-03 6.00E-08
Z1 0.563 1.769  1.00E-03 1.77E-03 2.70E-07
.54 0.376 1.181 1.00E-03 1.18E-03 2.70E-08
VG 0.378 1.188 1.00E-03 1.19E-03 2.70E-08
A8 0.378 1.188 1.00E-03 1.19E-03 3.10E-09
FIC 0.532 1.671 1.00E-03 1.67E-03 4.40E-08
EGX 0.518 1.627 1.00E-03 1.63E-03 1.90E-09
A8 0.675 2.121  1.00E-03 2.12E-03 4.20E-08
XL 0.675 2.121  1.00E-03 2.12E-03 4.70E-08
GKO 0.675 2.121  1.00E-03 2.12E-03 1.70E-07
0.675 2.121  1.00E-03 2.12E-03 2.10E-08
.EMX  0.413 1.297 1.00E-03 1.30E-03 3.50E-07
CPR 0.413 1.297 1.00E-03 1.30E-03 2.40E-08
GAD 0.385 1.210 1.00E-03 1.21E-03 5.40E-08
0.628 1.973 1.00E-03 1.97E-03 1.50E-08
GNP 0.29 0.911 1.00E-03 9.11E-04 8.00E-08
GLD 0.29 0.911 1.00E-03 9.11E-04 8.00E-08
EQT 0.41 1.288 1.00E-03 1.29E-03 4.80E-08
0.41 1.288 1.00E-03 1.29E-03 4.80E-08
FDP 0.532 1.671 1.00E-03 1.67E-03 3.30E-05
0.532 1.671 1.00E-03 1.67E-03 3.30E-05
FSL 0.48 1.508 1.00E-03 1.51E-03 7.00E-09
FSL 0.48 1.508 1.00E-03 1.51E-03 7.00E-09
CRF 0.745 2.340 1.00E-03 2.34E-03 2.60E-08
CPI 0.745 2.340 1.00E-03 2.34E-03 2.60E-08
FCC 0.25 0.785 1.00E-03 7.85E-04 2.00E-10
EGY 0.48 1.508 1.00E-03 1.51E-03 2.10E-08
GDA 0.25 0.785 1.00E-03 7.85E-04 1.40E-07
FCM 0.48 1.508 1.00E-03 1.51E-03 4.30E-08
FCA 0.25 0.785 1.00E-03 7.85E-04 2.30E-08
DSM 0.48 1.508 1.00E-03 1.51E-03 1.40E-07
EGY 0.538 1.690 1.00E-03 1.69E-03 1.20E-09
CRM 0.538 1.690 1.00E-03 1.69E-03 2.00E-09
FDQ 0.84 2.639 1.00E-03 2.64E-03 6.00E-08
CRG 0.84 2.639 1.00E-03 2.64E-03 7.40E-09
.S4 0.563 1.769  1.00E-03 1.77E-03 1.20E-08
GEJ 0.518 1.627 1.00E-03 1.63E-03 9.00E-08
9A 0.376 1.181 1.00E-03 1.18E-03 2.80E-08

*Test Date (s): 09/13/11-09/16/11
Table 6.1.0

U.S.A.
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PN
5-352-316
5-320-316
5-520-316

5-626-K-316
654-K-316
5-106-K-316
5-422-316
5-436-316
5-PV4-D4-316
5-3108-400-316

5-3120-400-316 BDP /ZIN

83XPD4-316
CH4D4-10-316
CH8D8-10-316
5-QC4-D-D4-316
5-QC4-B-D4-316
QF4-B-D4-316
QF4-S-D4-316
QF8-B-D8-316
QF8-S-D8-316
1/4" Duolok
1/2" Duolok
1/4" Unilok
1/2" Unilok
1/4" Griplok
1/2" Griplok
1/4" MNPT
1/4" FNPT
1/2" MNPT
1/2" FNPT
506-1-316
5-4012-50-316
358-316

8250 Boyle Parkway Twinsburg, Ohio 44087

HELIUM PRESSURIZED TEST

Heat DIA
Code /ID (in.)
.E8 0.376
V3 0.376
V3 0.376
Z1 0.563
21 0.563
.54 0.376
VG 0.378
A8 0.378
FIC 0.532
GKO 0.675
0.675
.EMX  0.413
GAD 0.385
FTJ/GFT 0.628
GNP 0.29
GLD 0.29
FSL 0.48
FSL 0.48
CRF 0.745
CPI 0.745
FCC 0.255
EGY 0.47
GDA  0.255
FCM 0.47
FCA 0.255
DSM 0.47
EGY 0.538
CRM  0.538
FDQ 0.84
CRG 0.84
.54 0.563
GEJ 0.518
9A 0.376

*Test Date (s): 09/13/11 -09/16/11
Table 6.1.1

MSC VDI ALR
(in"2) (mbar *L/s) (mbar * L/s)
1.18  1.00E-03 1.18E-03
1.18 1.00E-03 1.18E-03
1.18  1.00E-03 1.18E-03
1.77 1.00E-03 1.77E-03
1.77 1.00E-03 1.77E-03
1.18 1.00E-03 1.18E-03
1.19 1.00E-03 1.19E-03
1.18  1.00E-03 1.18E-03
1.19 1.00E-03 1.19E-03
2.12  1.00E-03 2.12E-03
2.12 1.00E-03 2.12E-03
2.12  1.00E-03 2.12E-03
1.30 1.00E-03 1.30E-03
1.30 1.00E-03 1.30E-03
1.21 1.00E-03 1.21E-03
0.91  1.00E-03 9.11E-04

r 1.67 1.00E-03 1.67E-03
1.51 1.00E-03 1.51E-03
1.51 1.00E-03 1.51E-03
1.51 1.00E-03 1.51E-03
2.34 1.00E-03 2.34E-03
2.34  1.00E-03 2.34E-03
0.80  1.00E-03 8.01E-04
1.48 1.00E-03 1.48E-03
0.80  1.00E-03 8.01E-04
1.48 1.00E-03 1.48E-03
0.80  1.00E-03 8.01E-04
1.48 1.00E-03 1.48E-03
1.69 1.00E-03 1.69E-03
1.69 1.00E-03 1.69E-03
2.64  1.00E-03 2.64E-03
2.64 1.00E-03 2.64E-03
1.77  1.00E-03 1.77E-03

U.S.A.

mysspusa.com

OLR
(mbar * L/s)
0

O O OO O O 0O 000 0000000000000 O0OO0oOOoOOoOOoOOoOOoOOoo
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RESULT
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
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PN
5-352-316
5-320-316
5-358-316
5-520-316

5-626-K-316
664-K-316
5-106-K-316
5-422-316
5-436-316
5-PV4-D4-316
5-3108-400-316
5-3120-400-316
83XPD4-316
83XPD8-316
CH4D4-10-316
CH8D8-10-316
5-QC4-D-D4-316
5-QC4-B-D4-316
QF4-B-D4-316
QF4-S-D4-316
QF8-B-D8-316
QF8-S-D8-316
1/4" Duolok
1/2" Duolok
1/4" Unilok
1/2" Unilok
1/4" Griplok
1/2" Griplok
1/4" MNPT
1/4" FNPT
1/2" MNPT
1/2" FNPT
506-1-316
5-4012-50-316
358-316

LOW TEMPERATURE LEAK TEST

Heat
Code /ID
.E8
V3
.9A
21
21
Ja
.54
VG
.A8
FIC
FBR
BDP
EMX
CPR
FBE
GFT
GNP
YCG
CRO
FSL
CRF
CPI
FCF
GDF
GDA
BRZ
DSG
DSM
EGY
CRM
FDQ
CRG
R5
GQE
.9A

DIA
(in.)
0.376
0.376
0.376
0.563
0.563
0.563
0.376
0.378
0.378
0.532
0.675
0.675
0.413
0.413
0.385
0.628
0.29
0.29
0.48
0.48
0.745
0.745
0.255
0.47
0.255
0.47
0.255
0.47
0.538
0.538
0.84
0.84
0.563
0.518
0.376

MSC VDI
(inA2) (mbar * L/s)
1181  1.00E-03
1.181  1.00E-03
1181  1.00E-03
1.769  1.00E-03
1.769  1.00E-03
1.769  1.00E-03
1181  1.00E-03
1.181  1.00E-03
1.188  1.00E-03
1.188  1.00E-03
2.121  1.00E-03
2.121  1.00E-03
2.121  1.00E-03
1.297  1.00E-03
1.297  1.00E-03
1.210  1.00E-03
1.973  1.00E-03
0.911  1.00E-03
"1671  1.00E-03
1.508  1.00E-03
0.801  1.00E-03
1.477  1.00E-03
0.801  1.00E-03
1.477  1.00E-03
1.508  1.00E-03
1.508  1.00E-03
2.340  1.00E-03
2.340  1.00E-03
1.690  1.00E-03
1.690  1.00E-03
2.639  1.00E-03
2.639  1.00E-03
1.769  1.00E-03
1.627  1.00E-03
1.181  1.00E-03

ALR

OLR

ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

(mbar *L/s) (mbar *L/s) RESULT

0.001181239
0.001181239
0.001181239
0.001768717
0.001768717
0.001768717
0.001181239
0.001181239
0.001187522
0.001187522
0.002120575
0.002120575
0.002120575
0.001297478
0.001297478
0.001209513
0.00197292

0.000911062
0.001671327
0.001507964
0.000801106
0.001476549
0.000801106
0.001476549
0.001507964
0.001507964
0.002340487
0.002340487
0.001690177
0.001690177
0.002638938
0.002638938
0.001768717
0.001627345
0.001181239

*Test Date (s): 09/13/11 - 09/16/11
Table 6.1.2
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HIGH TEMPERATURE LEAK TEST

Heat DIA MSC VDI ALR OLR

PN Code /ID (in.) (in*2) (mbar*L/s) (mbar*L/s) (mbar*L/s) RESULT
5-352-316 .E8 0.376 1.181 1.00E-03 1.18E-03 0 PASS
5-320-316 V3 0.376 1.181 1.00E-03 1.18E-03 0 PASS
5-360-316 X 0.376 1.181 1.00E-03 1.18E-03 0 PASS
5-520-316 V3 0.563 1.769  1.00E-03 1.77E-03 0 PASS
5-626-K-316 Z1 0.563 1.769  1.00E-03 1.77E-03 0 PASS
654-K-316 Z1 0.563 1.769  1.00E-03 1.77E-03 0 PASS
5-106-K-316 .54 0.376 1.181 1.00E-03 1.18E-03 0 PASS
5-422-316 VG 0.378 1.181 1.00E-03 1.18E-03 0 PASS
5-436-316 A8 0.378 1.188 1.00E-03 1.19E-03 0 PASS
5-PV4-D4-316 FIC 0.532 1.188 1.00E-03 1.19e-03 0 PASS
5-3108-400-316 GKO 0.675 I'2.121 1.00E-03 2.12E-03 0 PASS
5-3120-400-316 BDP/ZIN 0.675 2.121  1.00E-03 2.12E-03 0 PASS
83XPD4-316 EMX 0.413 2.121 1.00E-03 2.12E-03 0 PASS
CH4D4-10-316 GAD 0.385 1.297 1.00E-03 1.30E-03 0 PASS
CH8D8-10-316 FTJ/GFT 0.628 1.210 1.00E-03 1.21E-03 0 PASS
5-QC4-D-D4-316  YCG 0.29 1.973 1.00E-03 1.97E-03 0 PASS
5-QC4-B-D4-316 40 0.29 0911 1.00E-03 9.11E-04 0 PASS
QF4-B-D4-316 FSL 0.48 1508 1.00E-03 1.51E-03 0 PASS
QF4-5-D4-316 FSL 0.48 1.508 1.00E-03 1.51E-03 0 PASS
QF8-B-D8-316 CRF 0.745 2.340 1.00E-03 2.34E-03 0 PASS
QF8-S-D8-316 CPI 0.745 2.340 1.00E-03 2.34E-03 0 PASS
1/4" Duolok FCC  0.255 0.801 1.00E-03 8.01E-04 0 PASS
1/2" Duolok EGY 0.47 1477 1.00E-03 1.48E-03 0 PASS
1/4" Unilok GDA 0.48 1508 1.00E-03 1.51E-03 0 PASS
1/2" Unilok FCM 0.48 1.508 1.00E-03 1.51E-03 0 PASS
1/4" Griplok FCA  0.745 2340 1.00E-03 2.34E-03 0 PASS
1/2" Griplok DSM 0.745 2.340 1.00E-03 2.34E-03 0 PASS
1/4" MNPT EGY 0.538 1.690 1.00E-03 1.69E-03 0 PASS
1/4" FNPT CRM  0.538 1.690 1.00E-03 1.69E-03 0 PASS
1/2" MNPT FDQ 0.84 2.639 1.00E-03 2.64E-03 0 PASS
1/2" FNPT CRG 0.84 2.639 1.00E-03 2.64E-03 0 PASS
506-1-316 .54 0.563 1.769  1.00E-03 1.77E-03 0 PASS
5-4012-50-316 GEJ 0.518 1.627 1.00E-03 1.63E-03 0 PASS

*Test Date (s): 09/13/11 -09/16/11
Table 6.1.3
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PN
5-352-316
5-320-316
5-358-316
5-520-316

5-626-K-316
664-K-316
5-106-K-316
5-422-316
5-436-316
5-PV4-D4-316
5-4032-50-316
5-3108-400-316
5-3120-400-316
83XPD4-316
CH4D4-10-316
CH8D8-10-316
5-QC4-D-D4-316
5-QC4-B-D4-316
QF4-B-D4-316
QF4-S-D4-316
QF8-B-D8-316
QF8-S-D8-316
1/4" Duolok
1/2" Duolok
1/4" Unilok
1/2" Unilok
1/4" Griplok
1/2" Griplok
1/4" MNPT
1/4" FNPT
1/2" MNPT
1/2" FNPT
506-1-316
5-4012-50-316

SSP Document Number: ILDTR Rev.

DIA. MSC WP Leak1l.5WP

Heat
Code /ID (in.)
.E8 0.376
V3 0.376
9A 0.376
Z1 0.563
Z1 0.563
Ja 0.563
.S4 0.376
VG 0.378
.A8 0.378
FIC 0.532
CRN 0.518
FBR 0.675
BDP 0.675
EMX  0.413
FBE 0.385
GFT 0.628
GNP 0.29
YCG 0.29
CRO 0.532
FSL 0.532
CRF 0.538
CPI 0.538
FCF 0.255
GDF 0.47
GDA 0.25
BRZ 0.48
DSG 0.25
DSM 0.48
EGY 0.25
CRM 0.48
FDQ 0.84
CRG 0.84
R5 0.563
GQE 0.518

(in.72) (psi)

1.181
1.181
1.181
1.769
1.769
1.769
1.181
1.181
1.188
1.188
1.671
2.121
2.121
1.297
1.297
1.210
1.973
0.911
1.671
1.671
0.801
1.477
0.785
1.508
0.785
1.508
0.785
1.508
1.690
1.690
2.639
2.639
1.769
1.627

1500
1500
1500
1500
6000
6000
6000
6000
6000
3000
6000
2500
2500
6000
6000
6000
3000
3000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
1500
6000

ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

1.5 X WP & BURST TEST

(psi)
2250
2250
2250
2250
9000
9000
9000
9000
9000
4500
9000
3750
3750
9000
9000
9000
4500
4500
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
2250
9000

Result
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Burst
(psi)
25000
19600
14000
10000
21000
24000
>30000
28000
21000
>27000
14000
>23000
22000
>30000
>33000
28200
>22000
>22000
>30000
>30000
28000
28000
>30000
27000
>30000
28000
>30000
28000
>31000
>31000
30900
30000
12600
>30000

Burst Mode
End connection seal
Leak via seal end connection
Leak via seal end connection
Leak via stem seal

Leaked safely via valve stem and nut lower than required burst

Leak via stem seal and connection fitting
None
Leak via stem seal

Leaked safely via valve stem and nut lower than required burst

None
Leaked safely via seal end connection
None
Leak via connection fittings
None
None
Leak at the end connection
Leak at the stem body joint
Leak at the stem body joint
None
None
Leak via the connection fitting
Leak via the connection fitting
None
Leak at the end connection
None
Leak via the connection fitting
None
Leak via the connection fitting
None
None
Leak via threads
Leak via threads
Stem leak
None

*Test Date (s): 09/13/11-09/16/11

Table 6.1.4

NOTICE: This publication is an uncontrolled copy of a controlled document. SSP has made every reasonable effort
to insure the accuracy of the information contained in this publication, and is not to be held liable in any manner

for any mistakes, omissions, typographical and/or printing errors.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087
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APPENDIX

B. MATERIAL CERTS.

PAGE # Heat Code
18 GCY
19 GCY
20 FQM-CRF
21 ZIN
22 XJ
23 XCG
24 EVX
25 FHF
26 FHF
27 FBE
28 VG
29 14
30 14
31 9A
32 R5
33 FSL
34 FPB/CST
35 EAA
36 FHF
37 FHF
38 GLD
39 GLD
40 40
41 FTJ
42 FTJ
43 GAD
44 GKO
45 GKO
46 GEJ

U.S.A.

ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

PAGE # Heat Code
47 BDP
48 FIC
49 XJ
50 EMX
51 S4
52 GDB/GFY
53 CRG/GEE
54 FPF/FCC
55 GIC/FCF
56 GEI/CRM
57 EOH/CRL
58 EOH/CRL
59 GPC
60 GPC
61 GLN/FDQ
62 GLN/GDF
63 FCM/GEK
64 DID/BRZ
65 FCA/FSL
66 FIE/DSG
67 XL
68 V3
69 ES
70 E8
71 GDB/GFY
72 CRN/EWB
73 CRN/EWB
74 A8
75 Z1
76 GQE

mysspusa.com  1.330.425.4250
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J

Yarde Metals, [ne. certifies that

this is a true copy of the originel
il test now on fle.
Received and Tnspacted
@ 4/13/086
-T \E'H DILf L-ull:?l::u Desping, Certification Amal

BROTAOCYONZ-1 HEP FITTINGE &3 PDw 108116 Part B
15. 00PC =00 . 081
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P
] I&Wﬂj Certificate of Test

AR AR R R N RN T kg

HEAT ES0350 OROER &05385/ 01 DBOL 0203302 BUNDLE 2004767/ 1ina ov/doses

BHIF TO;
¥YARDE METALS INC
10150 PHILIPP BARKWAY

e -y S DR

E30707D0501 7/20/09 CUSTH 0973001 CUST TAGH

bl =emmmas  JTEM DEBCRTPTION ===c—-cc-memcmceceans - —
GRADE 316L/316 Ship Condition CONDR
Size 316L RHD CFA CONDA 1,6350 x 144,000 RL
Country of Melt: UNITED KINGDOM Country of Mfg.: UNITED STATES

MAFTA Country of Origin ia Country of Mele
Ho weld repalr

Free of mercury contaminatisn, Free of Radiation Contamination
No WEEE Relevant Substcances; Meets EU Elsctrical ROME

Total Pundles 1 Bundle Weight igao
i = SFRECIFICATIONS ==mecccccoccccena -
MEFQ TO FINISHED BAR IN THE USA FROM BILLETS IMPORTED UWITED KINGDOM
hME SE4BE, HE653F SAE AMS-Q0-8-763R
ASME SA1E2Z EQ7 ASME SR1%3 E07
ASME 8RATS EQT, AQT & ADRE ASME SARA20 BEM CL1 E04 AODS
ASIM R1EZ DAA ASTH A262 %8 PRACTICE B
ASTM B276 DAR ASTH A3L4 07
ASTM RATO/RATSH DB RETM A4E4 0B
RETM E112 %86 ASTH A320 0B DEM CLASS 1
RETM A193 OBH BEM DIN S50049/EW 10204 3.18
DFARE 252 .225.74014 6/05 DFARS 225,7003-3 (A} (1)
FEOERAL SPEC, QQ-Z-73F HACE MRO175-03, HWID-RAD HAED
PRODEC QUALITY
--cmsssmmsesssse—seso—————— MECHANTICAL & OTHER TEETHE -----cesscccecocooooooooa
Hardness as shipped [167 UB )
Hardoness as ahipped 84 HAE
Grain size 5.0 Tensile strength, K51 (MPa) BE,.5 [ 610)
Micro DK 0.2% Yield Btrngth, K5I (MPa) 45,8 [ 316)
Intergranular corroeion oK
Hacro G Blongation % in 4D 51.0
Eion of area % ' F5.0
mrmsssddcmete e mmcmm—c—cene CHEMICAL COMPOBITION sresssmsasccsscscmeemenseeens
Carban (e} -o18 HManganese  |Mn} 1.720
Fhogphorus (P } .03 sulphur {85 1 025
Bilicaon ail 513 Chromium {er) 16.61D YAREE
Hickel Wi} 10,160 Cobalt E:.\ni <317 [T}
Copper [Cul 439 Moly Mol  2.050
Blerogen (| +OER Columbium ch) -039
'r}_t.em um }Ti::: +003 J%.J.urrd.iiu.m All .ﬂgi
Tin Bn .014 ‘antalum [Tal o
Wanadium (A ] .o7n 000 'ml‘ z 2 2009
Columbium/ %
Tantalum (Chk+Ta . 045 Y
Iron (Fe) Balance
Malt Prastice END LAl RODRGLET Cgmrmmcarion
Refining Practice ADD

De-long Ferzite

Nhﬂ*iﬂ'fl?' & willfully filﬂit_?.'l-ng or concealing a materisal act oo this form,
or making falee, Eictitious or Iraudulent statemsnta or repressntations
hergin could constitute a felony punishable under federal BCatubes.

We hereby certify that che cest results shown in this report are correct and

mcturate as contained dn the records of the and are in compliance DE
with the specifications, codes, and stendards listed above, ,..tl.-a.%

Bruknlesn Bar, [me

Cranzhe: Py
P, BC Bares M.F. Marcanic, Quality Manager fﬁfm

ads s i e i o

YARDE METALS Inc 07-22-09

BRCTAFCVER20-1 SEP FITIIRIE OO0 POr 115710 Part §:
1.00PC E37.00LA

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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{CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS, CERTIFICAT DE CONTRO)
| CEET SERTAL# 000496285 :

CARPENTER -

I:HI'IJHM::I'T'H:{IMWHQJ 'm Ihmr:unr: H'mmr HE:I'-FI'I:I'!II.L H:ng ﬂﬂ.&;%ﬁ“u:‘:“flﬁmﬂi
107 West Bam Birgef, Regding, Pa, 18607 g

@ THE VALEEN M3 STEER Tﬁu—q GLTR FEPNENENT TUE SEFLTI DF SamLTECE WM TEWTE MO
N BHPLTE  cEcLacran THE TETAL LY, EMISINEL OETE WGESKSw CAll &§ TmacED T
MEFERCRER =w TNE CaBPEMTEZR ADER ijCHEGE,

& HATENCAL 3 HEHUFREEUNED FREE FEa# AIRCURY. NaO[wn. BEPHL L4D Gasia §Auere CEHTRNEHATIIE,
% THED DOCUFEMT cesll M3T B SEPAODUCIS, Ewvegsr o Filks WETMENT Tl WRITTEM Caugond
AF CeFeEiTER

oy a I,lfus FESHNOLOGT CORRONAY oo,

N SELLER / VEREALFER ) VADEPRGE T OF
CARPENTER TECHNOLOGY CORP
DUNDEE MI DISTR. CENTER
3460 ANN ARBOR ROAD
DUNDEE MI 48131

A = ) —
CUSTEREA SRCER HO, /RESTELL=HE. /W~ D CIREUDE CARPRATHR W0, AKRES-RR, /0 D5 FRENEDCE Dimeme r SATEDATBTE, r;il:nr.rum.-nl
\#(;(i L33518
HEAT MUMUER ¢ SCHMELRE-NR, ¢ M DE COULEE S 931612

S i — e

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 31/316T, STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMT3l6 REV B (09

-------------- LETH—AZ?E~34 Type a1 _ Ty
ASTM-A479-04 TYPE 31673TAL ¢ .7 .. i-
ASME-SA473 2004 EDITION TYPE 316/316L

SIZE  0.625000 IN.{ 15.87 MM) HEX BaR

FRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD 18 SHOWN IN PARENTHESIS)

/11/01) EXCE (04711
{11/01) E ?_pwn (04/11/03)
57316 ;

I0N T

e (co X ST (XRF P (X ) \ '

0. 514 1, MY (XRF) 0.84 ), . 0028 ") n.gzécuﬁé 15,57 (ARE
NI{XREF MO XRF o ]

11 5315RF) ) HO(XRF) 0. FRE) ., N (U

INTERGRANULAR CORRDSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
HARDNESS AS SHIPTED, HB - 245 {MIDRADIUS )

GRRIN SIEE PER ASTM E112: 4

T)BANSVERSE (L)ONGITUDINAL Lt gty L d L

?}sﬂu STRENGTH 200 %) ESI(MBA 85.90 5 ‘36.5 11 5.5 658
iTEgsxiglggagﬂ EuggrrgﬁnJ { ) 1&;.3{ %gﬁj, 1§u.5{ 752; 1Euigi ?53}

RESH TION OF AREA, ‘& 72.0 . 738 38:8
*APFROVED PER CUSTOMER (SSF FITTINGS CORP. )
CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED-AS OF SEPTEMBER 2, 2004 T
THE REQUIREMENTS OF IS0 9001:2000 NPPROVAL CERT FICATH = RIMAN
gﬂgrgwﬂﬁnggxwumE. cnng:rg TE ug TEST IS5 PREP Eﬁgé iﬂgsa Igﬁnggnnq AP

IN 5§
WITH THE PUR RD TION REQUIREMENTS,

ARED IN. RD RAP
TitiB0E BN 10204 (D UE%E;-FEE H%Efﬁﬁm¢§§§%§?r§é§T THE ABOVE TEST DATA ARE

"

Jh ﬁﬁ%"hﬁiﬂiggﬁﬂa UTREMENTS ANAL
: ! ; ANATY
/ CARPENTER TECHROLOGY. GORPALALISE

Saf - 9P J‘_‘/
4] o L :
0 " Duwn £ Bored
oy e e e e S Sy o ot w it b i

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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[CERTIFICATE OF TESTS

CERP-SERTAL# 000765933

ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTRGLE,

CARPENTER

o IeE RICSDUML OF FACSE, FICTICION O FRMOUINT STATFMENTS R ENTHIES oM TS BOCIMER
Carpsnier Teehnslegy Coeparation LS P!,msniu A FELDH R FEDE ATUTES IMCLDEWG FENERAL LAW TOTLE 13
107 Wvest Barn Steat, Reading, Pa. 18601 ® THE VALLES CAL [ATA AEFSESENT TEE RES AHALTEES NS TESIS HADE
Tel: (6100 2082000 (B} 336-a%0 "‘@:L" T LT DREGTWAL D[R WLCOMDS A AL TEACLE Y
o i Ereltact Wk S A ICE CoCh wiRaEh
» HATERIAL 15 MASLFACTUSED FREE FROH WERCIRY. BADIIM. AP wll}aw 5-1:!.?-:: .mumu.llf.':ﬂr
» Tl N L REPAOOUCED.  EXCERT (M FULL. WITHEUT THE WHATRON COWSEW
33‘#15‘{11 Eﬂlﬁﬁﬁ‘hﬂadlﬁmh
CUSTOMER ¢ BESTELLER ¢ CLIENT SELLER ; VERRAUFER ! VENDEIEPAGE 1 OF 1

SEP FITTINGS CGRF
ATTH: JOE MERCE
B250 BOYLE PﬂRKNlY

DFARS

CARFPENTER TECHNOLOGY CORP

TWIHSEURG LOH 44087 101 w. BERN STREET
READING ,PA 13601

CUSTIMIR D30ER MO, PRESTELL-AR, /H* OF [DHMENDE B CAAFENTER NIO. /HERES-WA. /W™ OF REFEREHCE THIERME g NETEFDATLMUEA TR ‘:-'F:'E‘I-'E':Hllllll'“]rm

126212 PHLE23101 L29734 03/16/11 1018.000

HEAT NIMBEE / SCHMELTE-NE. # N° DE COULFE :

PRODUCT DESCRIFTICN: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWH

T41249

f}l!ﬂlﬁ EXCPT LTR (04/11/03) PENDING

09
3l6/316L
316/316L

SIZE 0.750000 IN.( 19.05 MM} HEX BAR

PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS5 SHOWN IN PARENTHESIS)
P é}mw ] h[::m-!} CR [ XEF)
.03 0.02 16.85

C {CcoM) MH {ZRF) 51 (XRF)
0.019% 1.61 0.55

NI (XEF) MO (XEF) CU [XRF)
1.39 2.04 0.B3

INTERGRANILAR CGRRDEIGN TESTED TO ASTM-A262
SOLUTION ANNEAL TO FROVIDE A HIERDET%?C

BOUNDARY CARBIDE PRECTBITATION (NE
HARDMESS AS SHIPPED, HRBW -
YIELD STRENGTH, 10.20 %) Fs:tupnl
TENSILE STRENGTH I (MDA

« KB
LOMGATION IN 2.00%, %
REDUCTION OF AREA, %

GRAIN SIZE FPER ASTM Ell2: 4

MATERIAL FRﬂDUEED 0N THIS ORDER WﬁS MELTED

MATERTAL HAS MELTED IN UOSA O

MENTS 252. 235 FDl# WITH ALTERMATE 1 FOR QUALIFYI
SUPERSEDED BY DFARS REQUIREMENTS DFARS 2

CARPENTER'S QUALITY

THE REQOL 5 OF IS0
REVIEW INSTITUTE. CERTIF
3.1 OF EN 10204 [DIN 50049
IN ACCORDANCE WITH THE PFUR

Lhnuﬂrﬂmu-r-:hlh_p_lmmin CRrperisr sifar maku,
]

CATE OF TEST IS
WE HEREBY CERTIFY THAT TH
E ORDER AND SPEEIFIEATIOH REQUT

FREE FROM CONTINUDUS GRAILHN
84 (MIDRADIUS)
Matarial Heal Coda
J
.00 223) 25
37.0 MAR 18 70m
T .0
Cartified by:
Qﬁ‘ @
AND MANUFACTURED THE MW.5. 4.
E QUALIFYING (COUNTEY TO DFABRS RE E-

HEIDI L. SUNDA
GROUPLDE - EPECIFICRTI CERTIFICATION
CARPENTER TECHND

TYPE 316/316L

ﬂ.giqrus}

PRACTICE A - ACCEPTABLE.

2. 225 7008 Aﬂn 352,225~ TDUE

SYSTEM W. GISTERED AS OF NOVEMBER
S001:2008 RPPRG?EL CERTIFICATE 10-138B5R BY PER#DRHANEE
L PREFARED IN ACCORDANCE WITH PER%EEAFH

B
HG COUNTRY 225.B72.1,
2010 TO

E ABOVE TEST DATA
REMENTS

s

r T e prade lmlmluq-'r-rihl.n_nm gt Kadas gatig A e s
[ e i bl gusw b e S b nei i Do L oo Formkers. O Wi

n_.m_uu-p' mmzmmwuuﬂ— pnnnn- J

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.
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Acciaierie @ @ “ASNAMMEPRUEFEEUGHS
Valbruna s, N 10204 (2008 31

EN 10204 (2005) , 3.1
39108 VICENTA, |Iia) - Ve 0 ao-enik 2621
b 39100 BOLZAND Matal - Ve A. Yoha, 4

Mlh-!mm

2400 TAYLDA STAEET ‘WEST
00 1-FOMT WAYRE, 1N iR

Carilicano nr: MEST 8 B4552010/

B & Spdsors - Y11 0DENEE
vy wnry i [T

Eeripyre e o ETI00ATEY
e
) Ordire ac ZB03  ATOCK POMPTON
Freaeen: ACCIANERIE VALERUNA 5P A, o %
P e
L s
m.- Amaie! COLD PROCESSED Tips-o Pt inra E- 800
™ i g rigar Bl Colawlbieen-
i -
e e
VEl G181 ACF ARG LSS K53 E00 AR 5A F YR A

A 5-00-5-TE3 B 1183761 A CF
]

AZNE SA150 #ICT B 11
ASHNE BAd PR DT BN BOIA Ay

ASWE SARTT 3007 =11 HCF iy ASIME

AT & NED 300 SI1E05H A {5 AETR K70 00 BEsA ) mnim S0 PRACTICE E

J.amuuamasa-mm AETH Adbd I00A BI150040 A3E0 F0LD DT
ATTD 20064, ASTH 4TI 7097 53180020 -'\-!'I‘h-*lhﬂ B ENTE0LOT A

HMB-HM fik el
G T 200 EDHF O ATED FIasG

"
AL Wty G S NE00Td i)
{0 Fop DAocRsC. Frashissd SR o b reler i ASAHE TAETE

T BRE| - 3087 ECiT1ors WS Focwe {1} Charical wayain
S0 BT A 3567 ERITIR ADD. Wik A AECA A 0T A0 2908
ﬁl‘wmmﬂmmhrﬂuh“ﬂﬂi‘l mm."*mmmm“
17 Chamictl arwhyadd oy, 8 Cramicsd
R 1 T
a1 HIEL D . F\.I"'i
\apes MIVAPRL BAEIGAL Frgmman J1E310L [ -
Foam. | Oggere Dwmangiond s Toaw e "w_qE_u“_n‘i-"—[' EamT R [ P (E e
[, BE = ] = LN = | F =
| 0850 | Hesngon 0EaTy sy | W50/MEF | maming 2238 1210008
Sy GG L T o w Cjw e ey i puere el i e ppmia
fndcvareeea | Drercamenda | Aesilews i I — s
B = lam = | B o | =
. | MERm Am Es S
[T =l 'li. T .‘..—
min B[] -] T W . ] E 140
s F—=> R = L2 R |
gL Fi [ M | & 1|
T Lo [romn
A [Grain pae lor ASTM ETEQ | REH)| By
Mgciarasl progm e secording 1 AETW ATT0 e n
Analisi chimica
[T =] Tasd [ow . |II.W = [y k : —l
108 = e 18 i (LF ) AR Lo ) Lwa . rt
T | B% el % | Mo% | un ME PR | 5% | I% J
geainy | 0G| osd | 12 | 1Az | Boe | aes | 1603 - QR | 0030 | @06 el g
Procicoed =ihey! cass -0 Qv Sasing absionoes.
il i han® brivil ] IFE SR BEPLITLE CAMTNON aTeTr,
Ancaniing wparaiers: 1040°F lar 1 Sl
W G M #ich feel: DH
g e COTTOR el pa ASTM ADEE pran EDos.
P T R R
™~ = Fhtin
Vicerza 2700810 | b i FEm ‘ ——
Py M.
AL |
e ) e =R BRI P

F10501CVE0R-1 as

18,0890

85F FITTINGS 00
530,000
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MESTRISAOSEM D
oon & Bpadsarm 0-VIVDGTESES Cormcats nr: MEETR
SRR SRS o cnera g EUORGTS
4o TAYLDA STREFT WEST o bniia
46E01- FORT WATHE, TH 48801-UBA _ppmd  STOGH POMPICN
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psarers: AGCIATERIE e
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EEBED T o Elseracions. E+ACD Pore i Gl
Qo tro, - A FOLT = P g B

drsararnak §IOOHWE W REGETTE
Vatwigl s DEARS Complam Gyl e O “‘“"'#E;::E.::E
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mrﬂmm"f_u‘q-- ﬁﬁ?rm i
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reachimaniity vecussind by ¥ parkhamm and il i or nry improge cue ol 10
e s Tﬂ_ummﬁﬂ.ﬂuﬂggwnlwwmwﬂ-:w
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TipreraEs a e eCTACERY

Melsrial HESTCB0%
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KAY 0O B 201
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e
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[CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE
CERT SERIAL# 000740423

CARPENTER e

| 5 ok fl TATEHENTS. OF EMTRLES 08 THIS EOSLWENT
Carperber Technology Corporation :F;""ﬂa R LB e s R e T Pl SR L™ PR
101 West Barn Strast, Reading, Pa. 19601 TiE THER, TECHNICAL DATH BEPRESENT INE RESHLTS OF hadeviEs wd 1Fers wat
Tel: {610} 208-2000 (808 L5490 '%&'ﬁvﬁ E:é.l ULLH E"Isﬂ g et P R T S

& FRTERIAL 15 MANUIFRCTURED FEEE FROM RERLCUET, AROIUM, ALPHA WD GAMHE SOURCE COMTRMIRATION
- rHIi DOCHHENT _SHALL HOT . BE E[ﬁ-"]MLE[ EELEFT 1N FLELL. WITHOUT THE WELTTEM DOMSENT

B8/30/10 EMFENTLE TECHMILOGY | 5

CUSTOMFR / BESTELLER / CLIENT SELLER VEREALFER (VENDELRPAGE 1 OF 1

S§E FITIINGS CORF e H | CARPENTER TECHNOLOGY CORP

8250 BOYLE DARKWAY [)FﬁiJ- :

TWINSEURG JOH 44087 |emms ‘101 W. BERN STREET

READING ,PA 19601
CUSTCHER ORISR MO (EESTELL-8E. Ji OF COMMEHDE Y CARPENTER M0 AVERKS AR, (0 OF SEFERENCE INTEAME | OATE/DATUMGDWTE  JWEDRITGEWIENT /AOI0G
0124645 }{HC i Fhfﬁgf PHL212601 L20042 09/30/10 | 1240.000
HEAT NUMRER / SCHMELZE-MR, / ¥ i COLLEE - 240316

PRODUCT DESCRIPTION: FROJECT 70+ TYPE 3116/316L STAINLESS ANMEALED CCOLD DRAWH

SPECIFICATION: SSP FMT316 REV B (09/11/01) EXCPT LTR (04/11/03) PENDING
—————————————— ASTM-AZTE-10 TYPE 318

ASTM-A475-08 TYPE 318/316L

ASME-SA479 2007 EDITION, 20098 ADD TYPE 316/316L

SIZE 0.687500 IN.{ 17.46 MM} HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

C ,5::014: MN (XRF) 81 (XRF) P [XRF) g &mm CR (XRF)
o.01 1.60 0.63 0.025 0.03 16.70
NI{XRF) MO (KRF) C {XRF) N (FUs)
1.30 2.05 0.81 0,02
INTERGRANULAR cﬂnnﬂs:un TESTED TO ASTM-A262, PRACTI - ACCEPTABELE.
SOLUTION ANNEALED PROVIDE A ICRDETR TURE FRER FEOM CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITﬁTlﬂN NETWORE
HARDNESS AS SHIFFED, HRC - 23 (MIDRADTIOS)
YIELD STRENGTH, (0. zn %) KSI(MPA) ES.DE 586
TENSILE STRENGTH, KSI (MPA) 889,01 683
ELONGATION IN 2.00%, % 34.0
REDUCTION OF AREA, 74.0

GRAIN S5IZE FER ASTM Ell3: 5

MATERIAL FRODOCED ON THIS DRDBR WAS MELTED AMND MANUFACTURED TN THE O.5.A.
MATERIAL HAS BEEN MELTED IN USA OR QUALIFYIHG COUNTREY TO DFARS R LRE-
MENTS 252.225=-T014 WITH ﬁLTEEHhTE FOR QUALIFYING COUNTRY 225.87.4.1,
SUFERSEDED BY DFARS ﬁEﬁUIHEHEHTB DFARS 252.2325= ?DDH AN ESE.EEE—THGB.
CARPENTE R'S g ALITY AGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 2“&7 Tﬂ
8 OF IS0 3001:2000 APPROVAL CERTIFICATE 07-086% BY PERF&
REVIEW IHETI EERTIFICATE DF TEST IS5 PREPARED IN ACCORDANCE WITH PARAGRAPH
.1 OF EN 10204 (DIN & HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE
IH ACCORDANCE WITH THE Pi' '-E CORDER AND SFECIFICATION EEQUIREMENTS.

DI L. SUNDA
GRQUPLDR - SFEGIFIERTIGHE!CERTIFIﬂATIGH
Y CARPENTER TECHNO TION
“':, },E.} i i i
STl el KA 1 il 1 it Vi i, Cirprmiir LT LFEREL s
B e Fo ol o e B b g B e Dot e )

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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P W&] Certificate of Test
#f I EL s e ST E TR LR R AR |
% CERTIFICATION b
R e T TR N R R R ]
HEAT E90014 ORDER  §02127/ 031 BOL 0I01870 BUNDLE 2002573/1E 03,/31/09
EHIE Td:
YARDE METALS (9F) =,
10180 PHILIPP PFAREWNAY DFARS
ETREETSHORD 12410000 -
e msEEmmmEe S s YOUR ORDER & DATE «ms====---------—dsscsscssss -
PEORLODOSS 131108 CUSTH 0978001 CUST TRGH
T ITEM DESCRIFTION =======--—-—-—======= -
GRADE 318L/316 Bhip Cendition CONDA
Eizm 3161 RERD CFA CONDA 1.06825 » 144.000 RL
Country of Malt:; TRITED KINGDOM Country of Mfg.: UNITED STATES
MAFTA Country of Drigin ie Country of Melt
Fo weld repale B
Free of mercury contaminaticn, Free of Radiacicn Contaminatcion
_~ Ko WEEE Eelevant Substances; Masta EU Electrical ROHS
(:__} Total Bundles 2 Bundla Welght I0E4
---------- cmmmmmmmm e e meee=  GPECIFICATIONE --==ccsmswrrec-rcseccccccsccas
—— MFG TO FINISHED BAR IN THE USA FROM BILLETS IMPORTED UNITED XINGDOM
MMES SE4BK, S6E3F SAE BME-00-E-TE3B
nESME SKR1E3 EOT ASME Sh183 EDT
) ASME SR4TS E07, ROT & ROD ASME SAI2Z0 BBM CL1 ED4 ADS
RESTM R162 OTA ASTH A262 28 FRACTICE E
RATM A27§ 1B RETHM AJl4 87
ASTM RATI/AATIM DEA RETM A4E4 DSH
BSTM Eli2 9B LETH AIZ0 D4 BEM CLRES 1
ASTH R153 0T BAM DIN 50045/EN 10204 3.18
DFARS 252.225.7014 6/05 DFARS 225,7002-3{B} (1]
FEDRRAL EFEC. QQ-8-763F WACE MRQL75-03, MID-RAD HRED L
THE 531603, ATIBT 316L
et A R Rt e mnmnemme=== MEOHRNICAL & QTHER TEATHE =sssssssssrsrmmmssc-—c—-— -
Hardnesns as shipped is6 HB
Eardness ad ahipped { 79 HRE } )
Grain sizs 6.0 Tenaile strength, K5I (MPal 89,8 § 618)
Micro oK D.2% Yield Strngth, KSI(MFa) 1B.5 [ 265)
Intergranular corrosion QK
Masrs 4] 4 Elongation ¥ in 4D 83,5
Reduction of area ¥ 75.9 ]
casssrmmmraEsco—c—csscssesses CHENICAL COMPOBITION ==-==------cssoas -
Carbon (c .08 Manganese (Mo} 1.690
Phoephorus (P ) 330 Sulphur 8 } L0256
Bilicon (8ip 492 Chromium (Cr) 16.450 YARDE METALE, [N
Wickel (Wi} 10.050 Cobalk l:‘ut TE THE 18 A TRUE GOFY OF THE Sl
L‘otplr {Cu) 406 Maly Mo, 2,040 mgmmmu
Nitrogen (108 ] Columbium ch} L0188 AND INSRECTED
Titanium 11‘1; .0OL Bluminum LR} L a03
Tin {5n -01D Boron = 081 APR 01 7008
Tantalum ITal .Doa Wanadium ) OG0
Columbiwm/
Tantalum :m:zirru::l pail22 W{j...%
Iran Fe anca
Melt Practice EAF LAUMA ROOMIGUET, CERTIFICATION PROCESSOR
Fefining Practice hOD
Dm-long Ferrlte
Enowipngly & willfully fnlnifyini r poncealing a materisal act oo this Fform, THEF.
or falae, fictitipus or frawdulesnt statemsnte or repreoentaticns ¥
h=rmin could constitute a Felony punishable under federal stabubes, 45??

We hereby certify that the test results shown in this report are correct and L
accurate am contained in the records of the any and are in compliance I}_‘f}
with the specificaticns, codes, and standards listed above. b\l

[ ninsa Bar, bne
T e
Hichtrang. 5C FA7H M.F. Marcanio, Fuality Menager

¥ARDE METALS Inc 04-32-0%

FE04FICVOLR-1 S50 FITTIMGS OO0 FO: 118434 Past W
33.00PC 11%%.00LE
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CEATIFICATO M COLLAUDO
ABNAHMEPRUEFZELIENIS
INSPECTION CERTIFICATE

CERTIFICAT DE RECEPTION

EN 10204 [2008) , 3.1

Cortimin e MESTEZBOTSR0LY
[

9

Camianig galm ! ERTOOEIIE

e

siagna o Pt
_-“

L
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[tk o I
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AT AZES 20024 FRACTICE |
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I A sze lor ASTMET1Z | | L. ]
| Muctarical ropirtios aoowding 1 AETM A2 » X gt
| Analis| chimica
| 9 § T n Fi =
e L iR R [ [ fw i e
Ch [ 5% M| T [Wmw | Tun| B% |[m%]| P% | E% | N5
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INSPECTION CERTIFICATE
- Valbruna ;... N 10204 (00 31
36400 YICENTA {Rais| - iy clodtn scinren, A5 11 '
St 300 SOLIAMD [hola) - Via & Vol &

Acciaierie @ @ e

s [ ——
VALBFLINA STAINLEES 14, i Pt CHEZE N Canllizaln nr: MESTHRI0TS201 80
a3 TANLEW ETNEET WEST -
B3 FOAT WEAYNE, I 5504 LIS, ‘Jerieran srdng o BUACOGIE
e —a e
Frwroy: STABILIMENTD DI BOLZAND Crion w0002 POMPTON STOGK
et s ey s T arctic d Fabiees
e by
ke s
Cupata Prove: Pelisber Amealsd Proled The o e E4AOD
g i 1 i ot el Calsatans:
e

v B COmOE Rl par ASTH AZEE prol. E: ok
il i OFARE Comnplinai
B e N e e ] Wmior ind B et Mo conismradon

e chackurn s dha o Peducl i chichid kn NP vordrsiasom Frragn Pord Beders mve i mives fn radician
10 1By M Brypomr 1y Crin o P T l.ul-hnmruu:nrrﬁ ci

Wiaterinl Heal Code
]

: 5
FER # ,'j?ﬂ'.l

Botzang, 280110 Ll L] 1 dar i e ' aganla’ i E
= gt ——
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Certificate of Test

HEAT E101251 ORDER £15013/ 03 BOL 0209124  CERTIFICATION ®
BHIF To;
¥YARDE METALE IHC
LO1ED PHILIFP PAREWAY
STHEETSROR0 442410000
sesssssssssses s sassasnasansns YOUR CROBR & DATE s=sescscscsscrso———
FOOTLADOS 90 10/15,/10 CUET#® 097E001 CUST TACH

CRADE 316L/216
Gize

Country of Melt: UNITED X

Ho weld repair

J1EL RHD CFA CONDA 1.6250 = 144.000 BL
IHGDOM

ITEM DEECRIPTION »sssssssssssssss-=s
Ship Conditicn OOHDA

Cauntry of Mfg. .
HAFTA Councey of

UHNITED ETATRS

Free of mereury contamination, Proe of radiation contamination
Ho WEEE relevant substances; Mests EU electrical ROHS

Toral Bundles 3
W3 2014952 Bundles: 1E,

0 000, i e e e

MPGE TOD FET-?HB‘-'IFBM IN THE USh FROM BI.:I..F‘.‘E:‘EI

AMS SESBK, SE53
AGME

SAl82 E0T, ART-08. EL0
ASHME SRATY E0T, ADT=03, EILD
AETM AIR2 DO
ASTM A276 O8a
ASTHM AATH/A4ATIM 08
ASTH E113 5§

ASTH Al19%3 09 BEM

DFRRS 252, 228, 7014 &/05
Federal Bpec QQO-5-TEIP
Prodec Quality

Hardness as shipped 3274
Hardne=ss am shipped i BE
Grain size

Micro

Intergranular oorroaion
Carben e a7
Phosphorua [P ) 03p
S8ilicon 154} L4355
Hickal M1} 10.070
Copper =1 370
Hitrogen ] -O077
Tit.&hg'l.eﬁ ITip .40l
Tin 18nk -0a2
Vanasdium v ) -o7a
Colunbium/

Tartalum (Ch-Ta} 013
Iron |F=} Balance
Melt Froctcics EARF
Refining Practice ACD

De=lang Farrics

Total Weight

G54

SPECTIFICATICHS
IZHPCORTED UHITED EINIOGM
AME-D0O-5-TE38

ASME SR153 E10

ASME SR3Z0 BEM CL1 E10

ASTH R2ET 98 Praciice E
ASTH R314 57

ASTH B40g 09

ASTH R3320 08 BEM Claas 1

DIN 50045/EN 10204 31_1B
DFARE 225.7003-3{B){1)

HACE MROLTS5=01, mid-rad hard

MECHANICAL & OTHER TESTS

ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

1o 1810

rigin is Country of Melt

Hie: R
| DFARS

HE

HEB |
Hordness as tesced ag

7.0 Tensile strength, KSI [MEa) E3.4 [ B14])

g;’- 0.2% ¥Yield Strngtch, K5I [MPa) 40.3 | 278]
Rlongation % fn 40 5d.0
Reduction of arsa Y 5.8

== CHEWICAL COMPOSETION —----m---em o

Manganose Hn) 1.730
Sulphur ] -a2s
Chromium Crl 16.660
Cobalt (o .37
Maly (M) 2_4s50
Columbium LTk} 013
Alumirum [Al) .aog
Raren (| ood

-apo

% 1

Erowingly & willfully falsifying or concealing & material act om this form,

or making falsge,

fickitious or fra

t statemsnts of FEprasantationg

herein cculd oooskitute a felony punishable under federal atatutom.

We hersby cercify
accurate as contained in
wicth the specificaciona,

Braipldsws Bar, Inc.
M3 Cran Floar
Horddang, RO 30970

that the test regults shown ln chis report are coproct and

ehe recorde of the nnrrrgu:nr and are in compliance

codes, and standarda listed abowe.

M.F, Marcanio, Quality Manager

TAREDE METALS Ioc 11-14-10

FU1110CW00E-1 SSP FITTINGS OO0 - 124173 Pact §
13 . 50P 1122 Gatn

U.S.A.  mysspusa.com

WP apeanes

1.330.425.4250
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- R 3
=> L~
w wn o
= &g |
% w a -
— .. r L 6870 Highway 42 East
5 o _Ihhw NORTH AMERICAN METALLURGICAL TEST REPORT Ghent, KY 410459615
o © STAINLESS (502) 347-6000 [
O cortificate: £22118 g5 Mall To: ship 7o: Dake: 2/30/3011 PFage: 1 of 1
ALRD METALS SERVICE CENTER ALES HETALE qn.-.____u...m CERTER Bteal: 316/316L
ALRO ﬁq_:. L CHINAIRER: FLIOY Findehi ©€old Draw
Custemar: 0570 014 & b e Bl Mk 1.0625 in
BAS Order: LN 655932 1 h.-n_r!h_nw” 144.00 im
Your Order: 7645958 *ITtem Code: 13801180 Corrosioni ASTH A1EI Prac E

ERODUCT DESCRIFTIONG:

Found Bay, Annsaled, Cold Dxaw
THE 31600731603 EN 10304 3.1, ASTM ALS4/08

ASTH AITE/QUR, ASTH AL7TS/0B, ASTH ALSZ/ OBR CHEN ONLT,

ASME EALTS/07, ASHE SALEL/DEA CHEM OHLY
RS SEABE AN SE3IF, AME (QS-TE3B, QOE 763F

REMARES ¢

CONPLIES W/EEQUIREHENTS OF DFALE XU DIRECTIVE 2002.95.
EC. EoRS. EAP+AOD=0C. B0 WELD HEPATR. WNELTED AND MFGQ IN &R
FHEH FIOM MENCTNY AND LON MELSING ALLOY CONTAMINATION

CHEMICAL ANALYSIS

CR(Cosintry of Mell)  ES{Spain)

UE{United Stateas) ZA[South Adrica) JP{dapan)

Heat  Supglier # = c co CR o ] MO " ] ] 8
aTra us 033 .28 17.13 o 1.41 2.03 T 10,53 034 0245
&L
.23 haterial Heal Code
_.t.lx_ F—
._ R
MECHANICAL PROPERTIES BAY 02200
ey HE 318 ura na Eing
& Ho. KEI K8 L] % 4D
B 3 B =3 omw 2 nn i ol
85.24 00,08 €7.37 37.50 b
BOE0AEY R L igL.0 -1 108.08 &§7.37 37.50 | P e
ALRO m._.mm_.__..r&.z. FEB 2201
_EE_EE_ ”
o RTAE255139 =
MAS heraby certities thai the analysis an this certification Is correct and the .. P e i S

material meets the specifications stated.

ERIC BESS

1.330.425.4250

mysspusa.com

U.S.A.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087
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(CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
SERIAL# 000748449

CARPENTER T

Campentsr Technalegy Corpamtion '%U%IF milr %:tluu%turzrﬁﬂumwasﬁﬁiﬂﬂiﬁ i-nllm‘rqﬁ!"'t

101 Waamt Bain Streat, Reading, Pa. 19601 THE § B0 STHER T[CHAT T WEIESENT T T AMALTSES 1
Tel: [S10)30B-2000 (A0 IAE-4502 " i T Ol B el el R

. HT[RIH L1 IAI.H'H!T.IE FREL FH.II I'EI‘.".I.I'I EADIUF, ALPHE AMD AN, SDUSTE CONTARIARTOH

leﬂlfll ‘y|mm%[mmmwm EII;EF[ I FEL, wimeigf Tl E]RIFR edsi
CLSTOMER ¢ BESTELLER /| CLIENT

SELLER I VEREAUEER VENDELEPAGE 1 OF 1

S5P FITTINGS CORP CARPENTER TECHNOLOGY CORP

ATTN:  JOE MERCER o
8250 BOYLE PAREWAY DFAR'U
TWINSBURG (OB 44087 R Sy 101 W. BERN STREET
READING +PA 13601
i CUSTOHER, CROER W (AESTELL -V, (I [ CORHABEE 1 CARSENTER WO NERRS ML AW OF REFEREMCE INTERVE | DATEFDATIMABATE | NIIGTASENICHTA®GI0Y
126688 F—SL‘ PHLAS5101 L3939%5 0173131 1288 .000
HEAT NUMBER, / SCHMELZER. / N' [ COULEE 740653

E‘HDDUCT‘ DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMT316 REV H {ﬂS;"}l{DIF EXCPT LTR (04/11/03) PENDING
----------- === ASTM-A2TE-10 TY¥PE 31& BL

ASTM-A4T79-08 TYFE 3155 16L

ASME-SA479 2007 EDITION, 2009B ADD TYPE 316/316L

SIEE 0.562500 IN.( 14.29 MM) HEX BRBAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

conM F I |XRF P [XRF g (coM CR [XRF
P T i v o =N 0. 528 oM g SRR
I (XEF) MO {HRF) CIT(XRF) M (FUS)
11.18 3.08 0.81 0.0z
INTERGEANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTASLE.
SOLUTION ANNWEALED TO PROVIDE A MICROSTRUCTURE ¥ FROM CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITATION (NETWORK) .
HARDNESS AS SHIFFED, HREW - 97 (MIDRADEDS)
ey e oy | Hisat Code
YIELD STRENMGTH %L FST(MFA)  83.0( s586) F5L.
TERETLE BrnENGH KEIIt 97.5] &72 FEB 6 § 201
ELONGATION IN z.ca 350 L
REDUCTION DF AREA T75.0
Cartified by;

GRATHN STIZE PER ASTM E112; 5
H.P.TERIP.L P"B:OD'HCED ON THIS ORDER WAS MELTED AND HHNUFBETL‘IRJ:.D IN THBHI:E'.%.JL.G@
1,

BEEN MELTED IN USA OR QUMIFEIBE COUNTEY TO D
T-{E.N'I'S .253 225 T01l4 WITH ALTERHATE E IFY IRG E‘ggg'm? 335 a7
SUPERSEDED BY DFARS EiﬁUIREHERIE DF'.FI.HE 252.225-7008 252, 225- "-"UﬂEl

CARPENTER'S QUALITY AGEMENT SYSTEM WAS RBGTSTERED AS OF HNOVEMBER ECIU'i' TC'
THE REQUIREH OF IS0 S001: ZUEI-'III APPROVAL I‘_ERTIFIEF.TE 07-086% BY PERF{)
REVIEW INST ERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PAR.P.GRAE‘H
3.1 OF 10204 _}_EIH 5UU45'! WE HEREBY CERTIFY THAT THE ABOVE TEST IIHT.FL
IN ACEDR_DAN AND SPECIFICATION REQUIREMENT
HEIDI I.. SUNDAY
GROUPLDR - EP‘ECIFIC.H.TICIHE;’CE‘.RTIFIL‘ATIDN
CARPENTER TECHNQ
4
1 IN:*Mn-nhnr:-pT;'—uammaq---n-—h:-u— i b _.q.E 2 S J
ﬂﬂ"““'w”“ﬁk;ﬂﬂh_mﬂﬂwhﬂim_mmdmn H’Hmm’.r_

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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X SERTALH DOOT&0466

CARPENTER

Camperdor TeshAziogy Coporatian
101 et Beom Strest, Reading, Pa 10801
Tel: (10 TA.2000 (R0 BI0A4%0

o L A e TR TR "L Y
* B TR T LR TR

w WAPERIAL |5 HAMUFACTURED FREE FROS WERCUEY, BADIUS, BLFWA BHD GEFHE SOURCE CTATRHIMATION

-TH'S [ﬂcm%a:&nﬁuﬂah&wmh [XCEPT 1M FELL. WITHOUT THE WRITREW COMSENT

CERTIFICATE OF TESTS ABNAHMEFRUEFZEUGNIS CERTIFICAT DE CONTROLE |

e SELLER | VEREALFFR (YENDELRFAGE 1 OF 1
gg;uFlggémcs CORP CARPENTER TECHNOLOGY CORP
$250 BOYLE ERKDMLL 44087 DFARS 101 W. BERN ETREET
i R READTING LBA 12601
CUSTOHER TELER ¥0 /BESTELL-HE, Fee DE CMMeNDE "_I'J-H‘?IIITEI. WO, AWERLS-MR TW® O RLFEREMCT [NTERME T DATE/ DT Aa T VIE'II-II’-'EIIHIUI’-'F'EII':E
126394 F?'?!B = ,«: o —r PHLS581701 L27050 63/02/11 1088, 000
HEAT NLIMEBER o SCHAFLIENE. / N° DE COULEE : T41148

P'RDDU{:T DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DEAWN

EFEEIEICATION S8F RMT316 {03 1{01} EXCPT LTR (04/11/03) PENDING
————————— AETM-R276- 11} T!tPE 3l &L
ASTM-ALT79-1 TYPE 31

il 316L
ASME-SA470 2010 EDITION TYPE 316/316L
BIZE 0.687500 IN.{ 17.46 MM) HEX BAR
PRIMARY HEAT CHEMISTRY {WT%): (TEST METHOD I8 SHOWH IN PARENTHEEIS)

Cc_{com) MN [XREF) SI(ZRF) P (XRF) 8 i[mt-l:n CR [XRF}
0.019 1.66 0.64 a.025 0.0 16.67
HI{:-:REi Hﬂ[mﬁ cumm'] M {FUS)
2,04 0. a.02
INTERGRANULAR CORROSTON TESTED TO ASTM-A262, PRACTICE A ‘Efﬂﬁﬂﬁgﬂgﬂiﬁﬁh
SOLUTTON ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTI
BEQUNDARY CARBIDE PRECIPITATION (NETWORK] . ICFF #
HARDNESS AS SHIPPED, HRC - 40 imroran M0 8
IELD ETREHGTH k0. zu % T (MEA) BE.0D 593
TENSTLE STRENCTH, L e 85:01 283
ELO NGATIUN IN 2. Dﬂ" 33i.0
REDUCTION OF AREA, 72.0
GRAIN SIZE PER ASTM BE112: 3
MATERTAL PRODUCED OM THIS ORDER WAS ME AND MANUFACTURED IN THE U.S.A.
MATEEIAL HAS AEEN MELTED IN USA OR QUhLIFYtﬂH cuunrnv 0 DFARS B IRE—
MENTS 252.225-7014 WITH ALTERNATE 1 P ALT COUNTRY 225.874.1,
SUCERSEDED BY DFARS ﬁEﬁHéREHENTE uranﬁ 282, 225 1ona AND 252 ,.325- ?nua.
SRR LDl OF AR CNE CL L AR, SR SR ST BN o
REVIEW Eq INSETITU CERTIFICATE OF TEST IS5 PREPARED IN ACCORDANCE WITH PARRGRAFH

3.1 OF EN 1020‘4 iDIN 50045 WE HEREBY CERTIFY THAT THE ABQVE TEST DATA ARE
IN ACCORDANCE WI THE PURCHASE OEDER AND SPECIFICATION EEQUIREMENTS.

HEIDT L. EUMDA
UPLDR - SPECIEIEATIUEE CEF.TIFIEATIGI-]

GROUE
CPL'RFENTER TE E

T el bl i i ki b B ol b il iuummmﬂ.-m—umwrhwnn—num n b i
T —— T u.ﬂ [ Smeemo fherrrmes [T ——— [t di
-.id-' e e hﬁ roasisrm Hhumirhhd‘—ﬂrﬂ=

On coraiflond o

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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& 53 Ce

LR R RS ARl

¥ paE R

HEAT E81512 ORDER 611084/ 01 BOL 0205857 BUNDLE 2001614 /1E a2/32/14

L . te: e AR

10160 FHILIPF PAREWAY

STREETSACORD 432410000 DFAR S

smmmmmm——femmEms oo mmass— o YOUR ORDER & DATE =-=---= wmmmm—mmm - smmmmo—
POB2LAAMEDL 2/22,/10 CUSTR 0875001 CUST TAGH

memmmm—— - femommemmas B ITEM DEBCRLETION ==-—-=s=s==---ss====-—=s -

GRADE 316L/316 sh.iT Condition CORDA

gize 1151 HEX HEX CONDA .9370 x 144,000 AL

Country of Melt: UNITED KIRGDOM country of MEg.: UNTTED STATES

HAFTR Country of Origin is Country of Melt
¥o weld repair o
Free of mercury coptaminatiom, Frea of padiation Contaminacion
Ho WEEE Relewvant Substances; Meste EO Elmckrical ROHS

Total Bundles z Bundle Waight 1945
——— e s mmm————— SPECIFICATIONS -—==s==-=—- mmmEmsso—SssmEme————
MFZ TD FINISHED BAR IN THE U5A FROM BILLETS IMPORTED UMITED K
AMS SE4BY, 5GEIF GAE AME-Q-5=TE38 I
MEME SAl8Z E0T ADT,ADE & ROS AIME BR193 EDT
ASME HA4¥9 BOT,ADY,ADP E RAOS ARSTM Al8Z 09
AGTM A2531 02a Practice R/E R3TM R276 Oba
RSTH AITE,"MTE‘H k] ASTM naBd 09
ASTM AR120 0B BEM Class 1 ASTM R15% 05 BHEM Class 1
DFARS 252 ,225.7014 6/0% DFARS 225.7002-3 (B} {1]
Federal Spec QQ-5-TEAF Bd Current tested
WACE MROIT75-03, mid-rad hard Prodec Quality
e m e ——————— e e MECHAMTCAL & OTHER TBETH —-=tme=-—s-csmss===coosns
Hardnesn as shipped {210 HB )
Eardnass jas shipped 93 KRB
Grain pize 5.5 Tapsile skrength, KST iMPa) 3.0 | B4L}
Hiceo : oK p.2% ¥ield BtImgth, R8I (MPa) 75.4 { B17T}
Intargranular corrosicon oK
Macro H ax Eloogation % in 4D 42.0
. Reduction of area % T4.D
------ S e e b e s CHENICAL CONPOATT DN . +ommm e oo asmmam prm—mm——
Carbon | <} .025 Mangansadas (e} 1.474
thoaphorus (P} 032 Sulphur -] 028
gilizon - (aiy 373 Chriomium o) 17.340
Hickel | Wi 1D.44D Cabalt =3 ,23%
Copper oul .314 Moly {Mo)  Z,030
Hitrogen 1= ] +053 Columbium [ k) o1l
Titanium [Td] .002 Aluminum (A1] .a0s
Tin i [ EBnl .apa Boran (B ) 00l
Tantalum (Tal .a04 vanadium [ bap
Columbium/
¥ Tantalum [Cbh+Ta) . 016
Iran {Fa) Balangs
Melt Practicae EAF
mafining Practice ROD

pe-long Perrikte

#nowingly & willfully Faleifying or cancealing a material aet on this form, ;i
or making false, figtitious or raudulent ptatemsrls OT Tepresentations -
herein eguld constitute a felemy punishable under federal atatutes. =f
HWe herehy cectify that the test results ghown in this report are correct and “&.‘Ib
accurate ms contained in the records of the any apd are in compliance
with the spegifications, codes, and standards lisked above.
. Outekwmpe Gtanlos Bar Inc. M.F. Marcanio, guallty Manager :
Waterials p rmplaced, bt no claims for labar or damags sllowed, Flesss materal
Yarde Mty Pl s prempily. AN materisls sub
) - nyd after 30 days of receinl. Shipping iolerance is P 1 mwmmmwmwmmmmhdmﬁ
- s Now Hampshira  Now Jarsay MewYork  MorthCaroling :
: na Ohle Pennsylvani
B00-444-0054
- BER-TH1234 BO0-3TE-2011 BO0-TES-0E e s BE-330-A00: -1 o BEE-630-1220 B2-301-6081 BBR-8E3-T0E
ATMATRRIR, 557 FITTINGE 00 PO 12208 Mifieles
13, BOPC ADE.DOLE | Carbon Steel Bras:

]2 3 4 5 B
|l|1|IIllrll|l|lIlIlIlllIlll|I||I11li||||||||||||iIr[l|:||[rir|E
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Customar: 8 S P FITTINGS CORP Ord & S3308E0 Part & 80200-33- Cust POE: 0128700

[@ Rodacciai &85

e LG e
CERTIFICATO DI COLLADDO Inspaction Certif. N. 055861 Date 871172010
Bacemde hooording €0 . - .+ « 4 . 4 s o . - . » EN 10304:2004 1.1
DESTINNTARIO - Cargo-Raceivar CLIEWEE - Cuntomer

EM JORGENSEN GO T ECRRRE. TR T,

PO P376480 423 431 DIENE DEIVE
ITEM 511043 60050 WEEELING, IL i "D"'_F =7

CROINE - Order D:4.7. - Delivary noke
. S00586 Date 28/06/2010 H. 13TT4/13 Dates 2571172010
Welght 1x 3.175,00 0P M. 2010/R/34740
Tolesrance + 0,000 - 0,050 mm Bare Length 3,660 - 3.710
QUALITA® - Grads

STANDAERD Typa 318 f 316L DHE 8 318490 - 31503
Mark RODRCCIAI R T D
COLATR - Heat . . . & = o« + & + = = &« &« 998260
FROFILD - Sharne . « « = « + = & « » » « HEXNGORW
DIMENSIONE - Sice # & & & & & @ & 4 & & 5;3-
EEECUEIONE - Form of delivery . . » . . OOLD DRAWN

AMDLISE CHIMICA DI COLAFA - Cast analyaia % by maas

2 Mo 81 a B Cr Hi Mo Cu Co
#,0i4 1,730 ¢.390 0,028 0,036 16,500 10,000 2,060 0,380 0,160

B
0. 0240

CARATTERISTICHE MECCANICHE ALLD BTATO DI FORNITURA
Mechanical prepsrties of delivered material

Taated Min Max
Tensile Strength Fe PSI 27288,2 75000 125000
Yield Strength Fp({0,2) FEL an034. 4 30000
Elemgation A& (%) 46,3 55
Hardnesa HBEW 219,97 140 243
Hardnasa HEC 18,0 22
Reduction of ares 2 (%) 67,6 =1}

NOTE - Hotes

According to : ASTM R2T6-10 - RETM R4To/ A 4798 - 10a
AME S5648FK 2003 AMS O)-8-T63 Rev B 3006 comd.A

ADME SA4TS-iGa ASTM R18Z/A 1B2ZM-10  RSME SR1S3-10
ASTM R484/A 484M 10 ASTM A 320/2320M - 10

ABTM A193/A 153M 10 BR EEM clasa 1 Type J1E

Fag. 1 f Begue
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Customer: 5 5 P FITTINGS CORP  Ord @ S830880 Part #: B0200-33- Cust POS: 012E700

= Rodacciai &&F

B 7 L [
6~ P mﬁ: e
S, s R BT - T

‘Bagus certificato di collando W. 05586
Iompection Certificate's contimmance sl

NOTR - Rokbes

ABME 83A 153 - 10 GR BOM Clanm 1 Hace =
AMS 56530 2010 ASTM ATS1-08 ASME SA Jﬁﬂ??iﬂm‘m
Intergranular corrosion tepted to ASTHM A262-10 practi B 08
The matecial was produced by EF + A.0.D.

Micro and Macro structore : Satiafackory
Freaa of Mercury contaminatiom - Ho Weld Rapalr
100% crack tested by eddy current method: OK
Heat treatment = 1940°F guenched in water

The raw material waw melted in Spain.

Thin predust was meaufactorsd in Italy.

Grain aize by Teat Mathod B 112 = 5.8

Matarial according to onr specificatiom He, 047

We certify hersby, that the above mentionad products are consist-
ont with the order prescriptioms. Thin certificste was goenera kbed
by data gystem aco. to EN 10204, it dis mob necassaAry to ba
signed for wvalidity,

| DFARS

ME[DI:[EI”‘PBHGME
LD
JUN 08 201

Cartified by:

Pag. 2/ 2 RODACCIRT: The Work Inapsctor
Robarto Quattr:
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'm.RTmmTE OF TESTS ABNAHMUPRUEFZEUGNIS  CIR \
ET SERIAL# ODD485538 RIFICAT I CONIROL

CARPENTER

Cargenes Tachnology Corporston e R e e R, L R
101 Wesst Bam Streat, Resding, Pa. 19601 ® THE VALUES AND OTHEE TECHHICAL E4FS WAPARERNT THE ROTOLTS OF AHALYIES n:_ TREER

Telz (AL0) 2082000 (R0 3384592 WH FARPLES CBLLOCTED FEOM THE TOTAL LST. oWiGisdc OATA FICAEDS G

& MATEATAL 18 HANCFACTURED FEEE FEODS SENCUMY. RADILS, ALPSA A9D OAARE SEMRER ConfamtiliTins,
® THiE POCUFENT GRALL WO B ALFROONCLO. DICSPT T8 Flil. WETHONT Tee ]
03/01/06 OF CERENTES TECHIRLEGY CIEPEAATLIN. gt et

SELLERJ VERKAUEER ( VENDEISPAGE 1 OF 1

EEP FITTE}%’GE EUEE CARFPENTER TECHNOLOGY CORP
%ﬂgﬂ BOYLE FPAREWAY
(OH 44087 101 W. BERN STREE
READING ,Pﬂ 18601
& CHSTOMEN OROEN 1D, /NESTELL-SR./W" OC CEHRAMC L A [ S ——
0100591 zf;Cj PHL732301 L10364 03/01/06 671.000
HEAT NIRBER / SCHMEL ZE-NRE. / N° DE COULEE TI128B7

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STATINLESS ANNEALED COLD DRAWH

EPECIFICATION: QQ-5-763F (06/27/96) CLASSES 315;3151. COND A, COLD FINIGH
—————————————— 5 5648 REV K :/:a.r},raz TYP ' !
AMB 3683 REV P (087 r03| TYDE
ASTM-RA2T76-04% E 3},2!3 6L, CDHDITIDN A; COLD FINISH
ASTM-2470-04 TYPE 316/316L
ASME-SA478 2004 EDITION T!E'bE 3le 31 L AMNEALED
BMS-0Q0-5-763A (02/ 7D3) CLASSES 3l6L, coND A, COLD FPINISH

SIZE 0.437500 IN.( 11.11 ™M) HEX BAR
PRIMARY HEAT CHEMIETRY(WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

C_(ConM MHN [ XRF g1 {KRF P _[(XRF 8 _(COmM CR{XHF
ﬂ.ﬂl; :l 1. #f ] I{LEE{ ! U.UE&' 4 ﬂ-ﬂ!% ! 16. 5'1{ ]
NI MO ( XRF CU{XRF FUs
11. 14{ ; 2 04: ] !LBF{ ' 0. U-E! !
INTERGRANULAR CORROSION TEETED TO ASTM-hIE2 PR.HICTICE A - ACCE P‘TFI.BLE .
ANNEALED MICROSTRUCTURE FREE FROM EﬂH‘I‘IIﬂUﬂU& N BOUINDARY CARBID
PRECIPITATICN (MNETWORK).

HD WELD REPAIR.

THIS MATERIAL WAS MANUPACTURED IN hE'-C-QFD.RNCE WITH CARPENTER SPECIALTY ALLOYS
DPERATIONS OUALITY PROGRAM MANUAL REVISION 24, DATED 10/03.

THIS MATERT CONFORMS TO THE TECHNICAL: REQU TREMENTS OF THE AMS SPECTIFICATION
REFERENCED ABOVE.

YIELB ETREHGTH 0.20 % SI (MDA 91.0 627
TEHE HEﬁﬂiH{ E$ T ( ) lﬂﬁrui ?215

DHGHTIHN IH 1. ?5" 33;8
RED TION OF ARER,” "% 70.
HARHNEEE, HB 222.0

{CONVERTED FROM TENSILE)
GRAIN SIEE PER ASTM E112: 4
CARPENTER'S QOUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF SEPTEMBER 2, 2004 TO
THE REQUIREH NTS OF IS0 9001:2000 APPROVAL CERTIFICATE 04-0540 BY PERFORMANCE
REV IEW 5 ITUTE. CERTIFICATE OF TEST I3 PREPARED IN ACCORDANCE WITH PARAGRAPH
10204 !DIN 50049). WE H CERTIFY THAT THE AEBOVE TEST DATA ARE

in ACCGRDAHCE WITH THE PURCHASE O AND SPECIFICATION REQUIREMENTS.

HEIDI L.
MET RELEASE R.E UTREMENTS ANALYST

- CARPENTER TECHNOLOGE -CORPORATION
oY

Tt werti Bt b8 sl 13 s s s Farpn, Cpeies pciihes s, Faikip foe. iy Firas iut:lp-in
[lar vurbiprrabe T i'ihth&lh L L T T T
e i e o k'rl:lll

b

im i o (o, Cupoic oz po = n_
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i E-_". jretrient) e R mpms = [ E —
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c “EERIAL# 000764143

[CERTIFICATE OF TESTS ABNAHMEFRUEFZEUGNIS CERTIFICAT DE CONTROLE |

CARPENTER

101 West Batn Streat, Reading, Fa. 10601 Elr i

Tel (6100 20E-2000 A3a4
(e7m) (Rom) e HIFLEEI[ T3 T

IHI'S DOCLFENT PRI i Fi ITHWT THE WEITTE
£ riuﬁ'ﬁm?mﬁcn g AL s s "

Carpenter Technology Comporation ® nt ";{?Lﬁ«ﬂ ri‘s.f II.-I.I:EE{HH ) IEIT':{H'{LLEE"*THFH EEPI I‘mu. I'F'EE“ | IM," FLL :T
Iﬂ'. ‘L'.IH'ILL L'a | |'|_I T‘F%-Hr[‘il IJ.'IIJ "‘E"fl)[ r1l|.l"l”:'lli.ﬁ. l[f{ﬂ[*- "*E T*Ell&nmi‘lf

» HETERIAL 15 HARLF mlu_u FIEE rmu -f_mm BADLUM, ALSWA AMD G, SOUREE CONPAR]AAT]GM

W COMSEAT

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANMEALED COLD D

------- =

SBPECIFICATION: SSF BMTi16 REV B (09/11/01) EXCPT LTR (04,/11/03) PENDING
—————————————— ASTM-RZ76-10 TYPE 316/ 1?%

ASTM-R4T9-10A TYPE 316/31&L
ASME-SA479 2010 EDITION TYPE 316/316L

8IZE 0.687500 IN.{ 17.46 MM} HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHCD IS SHOWN IN PARENTHESIS)

INTERGRAMULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEFTABLE.
EGLUTID-H ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUCOUS GRAIN
OUNDARY CARBIDE PR.ECIPITATIQH {HETWORE) .

03 /11411 LB, Ll
CLSTOMER ¢ BESTELLER ¢ CLIENT SELLER / VEEKAUFER /[ VEXDEURFAGE 1 OF 1
SSP FITTINGS CORP CARPENTER TECHHNOLOGSY CORP
ATTN: JOE MERCER
EZ250 BOYLE PARKWAY s
THINSBURG yOH 44087 101 W. BERN STREET
READING +BR 15601
" CUSTOHER ORDER MO, BESTELL-ME. 04" B COMMANEE Y CARPLMITR M) NERES-W i OF HEFERENCE IWTERNE | SATL/WTURSDATE  JMEISNTAGEN|ENTSROLIY
126B63 PHL614401 LZ27066 03/11/11 2227.000
HEAT NUMBER ¢ SCHMELZE-NE. / N° DE COULEE : 741249

C_ {COoM) HH {XRF) 51 (XRF) P éxns} 5 B;cm-n CR [ XRF}
0.019 1.61 0.55 0.03 0.02 5.85

NI (XEF) MO (XRF) CU {XRF) N (FUE)

.39 Z2.04 0.83 0.02

RAWN

SUPEREEDED BY DFARS REQUIEEMENTS DFARS 252.225=-T7008 AND 252.225-TD
PENTER'S ALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NMOVEMBER 2
THE REQUIE S OF IS0 S001:200B APPROVAL CERTIFICATE 10=-13185RK BY PER_'E?

.1 OF EN 10204 [DIN 50049). WE HEREBY CERTIFY THAT THE ABOVE TEST DATA
IN ACCORDANCE WITH THE PURCHASE ORDER AND EPECIFICATIG!-! REQUIREMENTS .

HEIDI L. SUNDAY

CARPENTER TECHND
F:

HARDNESS AS SHIPPED, HRC - 26 {minmmahal A
L £

YIELD STRENGTH (0. zn '-H KSI(MPA) B'?.D-E snu} Gﬁh

TENSILE ETREI-IG'{E'H I {MEA) 98.5( 679 MAR 14 704

ELONGATION IN 0 i % 3500 1l

REDUCTION OF A.REAr & 75.0

GRAIN SIZE PER ASTM E112: 4

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND mmrnc'runﬂn m .E.A

MATERTAL HAS _BEEN MELTED IN USA OR QUALIFYING COUNTRY Rstg RE-

MENTS 252 ,225-T7014 WITH ALTERNATE 1 FOR QUALIFYING DDLH-II'HI 225 '

3RE"i"IEﬁ"il' INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH F.FI.RL.G

GROUPLDR - SEECIFICATIONS/CERTIFICATION
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'A - - CERTIFICATO DI COLLAUDO
ccialerie ABNAHMEPRUEFZEUGNIS
INSPECTION CERTIFICATE
Valbruna O 0208 008y 131 "
SpA. EN 10204 (2005} , 3.1
35100 VICENZA, [Rals| « Vishi defin mcmrga, 8 20 4y
S, MO0 BOLEANG Jlakal - Vi & Vs, & moh
[ e = -
AL RrLTo BT AT EES B, ;mﬁ-ﬂ-vmm Carificalo re: MESTRE L2041/
TATLOR STAEET WEET T '
3801 FOAT WAYRIE, B9 4880 9-L5 z——-._.p.llm
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==-lll.-
#Mrlﬂ-ﬂmm Tia-& Cshorusionss £+A00
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rlZ:']iII\‘;TIF[\I:‘M.'I'E OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
SERIAL# DOOTG2698

CARPENTER

Caspenier Technology Corporation * ::.E. F}‘E“&Eﬁ?‘:ﬁ ot i S s R I R R UV H
107 'West Barn Streat, Roading, Pa, 19601 HE i A OTHER T |.m|||'..| [ATH_ REPRESENT RESILIS 0OF & 1',|:5 .!p.n TESTS WA
Teb (610 2082000 [H00) 3134502 am‘ﬁ“‘i:b‘r mum& Y T et e TRACED
w MATERIA i§ WJ.I.'.TI.II:I:I FREL § m -rll:l.m' AAEIUN, AL WD r;.rm-l. Slflguhﬁwmrfth
ﬂ-i.,.f'EE,.l"ll * THUE DOCRENT i SOF RE SERROGAED, EICEFT N FUL. I i o COHEES
CUSTOMER ¢ RESTELLER ¢ CLIENT SELLER ! VEREAUFER / VEMDELRFAGE 1 OF 1
EﬁNF [TTIHG$ I:'D‘RP ) CARPENTER TECHNOLDGY CORP
B250 BDYLE PMKW EAI! l
TWINSBURG OH 44087 q 101 W. BERMN STREET
* D e READIHG PA 18601
CUST{HER DADCE . ARESTLLL AR, /M* [€ COMMWDE Y CARFENTER Mo VERNS-AR., /e SE REFERCACE [NVERNE |  DATESOATIM/DATE ""iun.»rr_-r.[u,lr:-ﬂ.umml,
127941 PHLT32101 L3073% 04/25/11 278.000
HEAT NUMEER / SCHMELFE-NR. ' N° DE COULEE ; T41416

PRODUCT DEBCRIPTI'DN* FROJECT 70+ TYPE 316/316L STATINLESS ANNEALED COLD DRAWN

SDECIFICRTIOH ESP RMT31s REV B (09/11,/01) EXCPT LTR {04/11/03) PENDING
---------- === BASTM-A276-10 TYPE 316/316L
ASTHM-A479-10a TYPE 316/316L

AEME-5A479 2010 EDITION TYPE 316/318L
3IZE 0.750000 IN.{ 195.05 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

%CDN] MK {XRF) SI{XRF) B éx&r} B iccm} CR {XRF)
0.01 1.8 a.60 0.02 .02 16.71

NI (XRF) MO {XRF) CU [(XRF} N _(FUs)
1.15 2.0 0.82 0.02

INTERGEANULAR CORROSION TESTED TO ASTM-A262, FRACTICE A - ACCEPTABLE,
SOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITATION (NETWOREK] .

HARDHESS AS SHIPPED, HRBW - 98 (MIDRADIUS)
{T}msva:nsa tn%mmr UDINAL T Material Host Codg

YIELD STRENSTH %} EST (Mpa) 92,05 555} f‘ ET

TENSILE STRENG&H KSI[ Ba) g8.5( g&7%

ELONCATION IN 2.00", % 35.0 npﬁ 26 200

EEDUCTION OF AREA, % 3500

GRATN SIZE PER ASTM E112: 4 Certified by:

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED HE

MATERTAL HAS BEEN MELTED IN USA OR QU.P.DIPYIHG L‘DUNTRY TG DE‘.H.RS REQU

MENTS 252.225-7014 WIT}I ALTERMATE 1 FOR QUALIFYING COUNTRY 235.874.1,
SUPERSEDED BY DFARS '[!IREMEI."ITE DFARS 252.225-7008 AND 252.225- 'T'U 09 .
CARPENTER'S QUALITY GEMENT SYSTEM WAS RESISTERED AS OF HOVEMBER 34, 2010 TO
THE REQUIREMENTS OF ISD 9001:3008 APPROVAL CERTIFICATE 10-1385R EY PERFORMANCE
REVIEW INSTITUTE. EERTIFICATE OF TEST I3 PREFARED IN ACCORDANCE W FARRGRAPH

3.1 OF EN 10204 (DIN 50049 WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE
IN ARCCORDANCE WI THE PUOR E ORDER AND SPECIFICATION EEQUIREMENTS.

GRC‘UPLDR = SPECIF%ETIO%&%ETIFICP;TIDM

u [N

Rluﬂlhﬁnlr mmedr i hnunn- phli mﬁ‘Frﬂn TP Rl Ak, P R S O L BT ArE [ TR O cRrT e .
LITIRAr e Kadan gl G e Shormimesl prpriter Nrnes e ﬁ-ﬁm[ﬂnm [ ]
ﬂwﬂm#mhtnmq— I'lrrEu'r ¥ o s o 14N piad it o wiavin e

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
47



ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

FmﬂthTCﬁTE(W"ﬂﬂﬂF ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROL,
ERT' SERIAL# 000630992 i

CARPENTER ,

@ THE SECIRDLHG OF F.IL 8E, FIETISTAUS A% FRAUDULENT STATEHEWT® & Elfmize @n Ters D OEL

Technology Ruy L BUNISSED &% 4 FELONY UMDCN FEDCRAL STATUTES INCEUDCHS FEBEMAL LaN, TITLE b,
101 West Bam Streat, Rﬂ'ﬂﬂlhg, Fa. 19801
Tek: (818) 203-2080 (H03) 3384592 s :ﬂ‘ -'-:'1:':': ’gLLHETE-I"ﬂ anuT; n"r:u“'n'r“"nhﬂfm:“ﬁg ':gnlcmé"f::.‘ﬂ 17?.'&;“.

REFEEENCH TO THE CARFENTIN DNDEN HIMIGE.
& WATERLAL 14 BAHUFACTRRED Feil FPIH HEACENY, RADINH. ALPSA ANS BANRL SIUAGE COMTASLHATION,

& THLS DECUNEWE EMALL WnT pE FEPAODUCED. ENCEFT DM FULL, WITHOUT THE SMITTEN COESCH
u z‘flsj Da OF CARFEWTEN TECHSOLIEY fakeoiatrow,

SELLER | VERKAUFER VENDELRPAGE 1 OF

58P FITTINGS CORP E

e e e CARPENTER TECHNOLOGY CORP

B250 BOYLE PAREWAY

TWINSBURG +OH 44087 101 W. BERN STREET

READING PA 19601
CIMTIHER ERDER MO /EEETELL-HE, /M9 DE CORMAADE BT L e ——— RS, A 0
0113548 ;-”C | %D? PHL532201 L33378 o2/18/08 | 2834.00
HEAT NUMBER / SCHMELZE-NR. / N° IE COULEE - 736616

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RHTSIE REV B (09/11/01) EXCPT LTR {04/11/03)
-------------- 276-06 TYPE 316/316L
STH AHTE—DEA TYPE 316/316
ASME-SA479 2007 EDITION T?PE 316/316L

SIZE Q.875000 IN.{ 22.22 MM) HEX BAR
PRIMARY HEAT CHEMISTRY(WT%*): (TEET METHOD IS SHOWN IN FARENTHESIS)

CoM MM [ XRF SI{XRF P_[XRF 5_(CcoM R{XRF
0,514 1 By XRF) J:I.EE{ ) 0. 028" 0.024 0 15,55
NI{XRF} MO{XRF) CU{XRF} N_(FUS}
11.35 2.07 n.492 0.02

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE. ([ORALIC)
HARDNESS AS SHIPPED, HBW - 244 ({MIDRADIUS)

1.0t 258
2.0
3o

YIELD ETREHGTH {U ED %E ESI(MEA)
TENSILE STREH ' MBA)
ELONGATION IM 2. ':Iﬂ v

REDUCTION OF AREA, %

GRAIN SIZE PER ASTM E112: 4 (KALLINGS)

]
10
3
7

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN THE U.S.A.
MATERIAL HAS BEEN MELTED IN USA OR QU.HLIFYIHG COUNTRY TO DFARS REQUIRE-

MENTS 252.225-7014 WITH ALTERNATE FOR QUALIFYING CDUNTRY 225 BTZ.1.
CARPENTER"S QUALITY MANAGEMENT ?ETEH WA REGISTERED AS DTEMBER 2, 2004 T¢
THE REQUIREMENTS OF IS0 Qﬂﬂl*ﬂﬂ o APPROU L CERTIFICATE D? OEEQ BY PERFO

REVIEW IHSTITUTE CERTIFIEATE TEST PREPARED IN ACCORDANCE WITH PARAGRAPH
d.1 OF DIN 50049 WE HEREBY CE RTIFY THAT THE ABOVE TEET DATA ARE

IN RCCGRDRNCB WI THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS.

CHELE L. HEFFNER

ELEASE /REQUIREMENTS ANALYST
NTER TECHNOLOGY CORPORATION
RHT3160875

\‘qulﬂg Lehitt 7 dhefifners

MMMJﬂhhﬂlillh&ﬂiuhhmﬂr-ﬂh’mnnmm.H qmun-mu.umhuh
e bl mx eranan Kiskn (128 Copeder tharmid pprll-h'ﬂﬂ'ln ﬁ'lll“ﬂilﬂﬂlhuﬁrhﬂlﬂnnu.—
&mﬂﬂm-w—-wﬂamid&nhhhmwumm Carperier pREnm (el O wperabilnd goir ese i HEIS pEUTES

CERN LZongs
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Certificate of Test

HEAT E3L1340 ORDER 614843/ 01 BOL 0207988 +* CERTIFICATICH * D7/27/10

EHIF TO; E

TARDE METALS

45 NEWELL STREET

SOUTHINGTON pe4@90000

----------------- seccesec-e-=e YOUR ORDER & DATE =---==--=—-===-=======---=zzo-
PODTOSTSIIE TT10 CUSTE 0975001 CUST THGH

ITE
GRADE J1EL/I1E Ship
Size 116L SOR TDA COMDR . 7500 x 1
Coantry of Melt: UNITED KINGDOM

Ho weld repalr

MAFTA Country u?[gi-

M DESCHIFTION ====----=--======-===ommmoax
Condikion COMDA
44.000 RL

: UNITED STATES
igin is Ceuncry of Melt

Country of

Free of mercury contamination, Fres of radiation conmtamimation 1 1 ?‘[C/
Ho WEEE relavant gubstances; Meets EX electrical ROHS H" .

Total Bundles 1 Tocal Weight 1418

WO 2007317 Bundles: 1€ DFARS
e b b e R Ll o oah g nar s - - [ ———————— T .

MEG TO FINISHED BAR IW THE USA FROM BILLETS IMPORTED UNITED EIRGDOM

BMS SE4BK, SEEIF

RETM AATH/A479M OF

DIH SO04%/EN 10Z04 3.18
DFARE 225.7002-3 (W) [1)
Prodeo Cualibty

mammm s m——mmmm e mm m m e e - = == - MECHEANT
Hardoess as shipped {223 ¥R
Hardness aa shipped & HRE
Grain sice 5.4
Micro = 4
Intargramilar corrosicn O
Hacro oK
Carbon (e « 21
Phosphorus [P ) .31
Hilicen 81 - 544
Hickel Egﬂ 1w .E‘Eg

T +
ﬁﬁgm M) vl ]
Ticanium (Til DL
Tin {Bn) 038
Vanadium iV aTn
Columbiomf
Tantalum {ChsTal -01E
Irenm {P=] Balanes
Malc Practice EBAF
Refining PracClce AOD

De-long Ferrite

Fnowingly & willfully Ealsifyl
(214 mking falsm, Fictibious aor
herein could constitute a faloay
We hereby certify that the

acourate as cofntained in the records of Che compamy
with the spacifications, codes, and standards ligced

e ) Bas. nu.
144 Crmremhawy
Radiung, hE; JBAE)

S0111ACF03 -1 RSP FITTIMGE co  ra: 125708 Part N
2000 %G, 0015

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087
49

CHEMICAL COMPOSITION ---

e

cest regsults ahoswn in this repor:s are SHTTECt a

SAR RME =00 -B-T51B

ACTM AZ7E [Ha

Federal Spec 0-5-T63F

RETM AL2)} 09 BEM

DFARS 252 ,225.7014 &/05
HACE MRD1YE-03, mid-Fad hard

CAL & OTHER TEETE -----cemasmms-=rsm=== ———
Hazrdness as tested ag

Tensile strength, KET ([MPa) 24.5 | EB3)
6.2%v Yield Btrogch, K51 (MPa) T5.5 | 85072
Elongation % in 4D 41.0
Reduction of area % T4, 0

Mangansds (¥n} 1.56D

Sulphur LE ) N

Chramium {Cr) 16,660 VAP TR e v Gt uesi [500

Bary . mep 2.93 T e dnd o
¥ Mo} 2.030 L TEST A

Cio bambd um {chi O1E PRETEIVEE AND EPECTED

BLumi mam TRl 004 =

Boros 18 .EH Jt 2 rinty

WY E‘.ﬂn@&,@?

\EXTHY BELL. CERTFIGATEN PROCESSIN

or concs=aling & material act on this foim,
andulent Btatements or repregshtations
puntahable under federal STatutes.

and are in complianoe
above .,

M.F, Marcanio, Quality Manager

WP o

_ FARDE HETALA Imc 11-1B-1%

U.S.A.  mysspusa.com  1.330.425.4250
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Certificate of Test

BEddd AR Al

CERTIFICATION »

Whbdddd SR AT E b

HEAT ES038D ORDER

SHIP TO;
YARDE METALS INC
10160 FHILIPF PAREWAY

STREETESBEORD

et e T S p—

PROTITDOSOL

GRADE 315L/316
Size

Ha weld ropair

605185/ 01

442410000

- ——

316L AND CFA CONDA 1.
Country of Melt: UNITED RINGDOM

BOL D2D3203 BUNDLE 2004767/1AA DTS20 09

DFARS

e kg

& DATE ----
7/20/0% CUSTH 0BTHOOL CUST TAGH

ITEM DESCRIPTION
Bhip Condition OQONDA
G250 x 144.000 RL

Count of Mfg.: UNITED BTATES
HAFTA Country of Origin is Country of Mele

Free of mercury contemination, Free of Radiation Contaminaticn

Ho WEHE Relevant Substances; HMeota BEU Electrical BOMS

Total Bundles 1

MFG TO FINISHED BRR TH THE USA PEOM SILLETS IMPORTER UNITED Ermspa

AME SG4BE, SH53F
RSME AR1E2 EO7
AfME BA479 EQT,
RSTM n182 OBA
RITE OBA
AAT9/RATSM 0B

Ell2 9s&

TH Al93 D4H BAM
DFARS 252.225.7014 §/05
FEDERAL SPEC., QQ=-8=761F
ERODEC JUALITY

ADT & RODB

Bundle Weight

laaa

e e

SPECIFICATIONE

SAE RAMS-D0=B-T7E38

REME BAl33 EO7

RSME SAN20 BEM CL1 E04 A0S
ASTM A262 5B PRACTICE E
ASTH Adl4 97

RETH A4E4G DA

ASTH A3Z0 DA BEM CLABS 1

BIN S004%/EN 10204 3.18
DFAAE 225,.7002-3 (8] (1}

HACE MRD175-03, MID-RAD HARD

CHANICAL & OTHER TESTH

0 s i i e, T

Hardness as shipped [157 HEB )
Hardners as ahipped B4 HRB
Grain sire 8.0 Tensile strangth, X8I (MPa) BE.5 | ﬁmg
Hiero OF b.2% Yield Strngth, K5I {MPa) 45.8 | 318
Intergramular corrosion oK

Fo-] oX Elongacion % in 4D 51.0

Eeduction of aroa % 75.0

A s T S S —— CHEMICAL COMPOBITION ===-cc-co o ccmmmmmccaoc—nn
Carbon [e ] ale Manganese (Mn} 1.720
Zhosphorus (P ) 030 Sulphur (8} 025
Silicon 8L . 5113 Chromdum [Cx] 16.610
Hickel {Hi) 1D.160 Cobalc [Col <317 HIE ‘E‘
CGEE!EI.' =% NET] Maly [Me)] 2.050 WLL
i en EN ! 0B8R Columbium |ch) .039
g:tﬂ um t'!".l!- gg! MI.I.I'IIJ.‘Ifm 1AL} .aps

n 8n} (014 Tantalum \Ta} ons
Vanadium v 1 .ave . @da J"H' 22 m
Columbiom :
Tantalum [(Clk+Ta) < 04% B
Tren {Fr] Balance
Melt Pracktice ERD LA ROCACE T
Refining Practice ACD

De-long Ferrite

Enowi
or making Ealmse,
herein could comstituce a

We hersby certify that the test results shown in this report are correct apd
accurate as contained if the recopda of
codes,

with the specificacicmna,

Bui Berain| Bar, |
e e ey L
Fichoung, 0 79725

ly & willfully falsifyi
fickitious ar

or concealing & makterial act on Ehig fozrm,
ravdulent ntabementse of cepresentations
felony punighable under federal statutes,

the and are in compliance
and gtandards listed above.

M.F. Marcanioc, ouality Manager /ﬁf/ﬁ,&mﬂ?&lt}c

YARDE METALE Ime &7-X2-09

SH0TERCV0R0-1 2P FITTIRGS OO PD:= 119718 Part #:

B.0QPC §37.00L8

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087

50

1.330.425.4250

U.S.A.  mysspusa.com
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[CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE)
.SERIAL# 000732755

If;plﬂurér:mnﬂlngygwmm * “Emli iy SR i T e AT A R e
| West Bamn Street, Reading, Pa. 19601 . wuuﬁ gL TEc ATa |[= N THE V5[5 AMD TTSTS MALE
B RSN LR R et H‘Ihl‘%l :.Eirmn bt (Bl 08 Tecli" i "

& MATERIAL 15 MAMOFADTURED FREE FROH lﬂ'ﬁ:u“ RANUUR, LML AN GAHRS SOUACE COMTAR AT OM,

0808410 » JH15 DOUMENT SHALL WOT B REPADOLCED. DRCEMT I FULL, WITHUT TH ':.ulllu COMSENT
CUSTUOMER ¢ BESTELLER { CLIENT SELLER / VERKAUTER ' VENDEURFAGE 1 OF 1
S55PF FITTINGS CARPENTER TECHNOLOG3Y CORFP
ATTH: JOE MERCER
8250 BOYLE PARKWAY DFARS
TWINSBURG LOH 44087 101 W. BERN STREET
READING PR 15601
i CUSTOMER CEOER WO, /EESTELL-MA /@ OF COMSARLE Y CAAPENTER WOL/WERES-NE, /= OF AEFFREWCE INTERML | DATE/DATUM/DATE  WELRITAGENIGNT o0is |
=
123608 leﬂ : E‘M/f PHLOB6301 L20039 08/09/10 | 2018.000
HEAT NUMBFR /| SCHMELZE-NE, | N DE CISULEE ; 740080

PRODUCT DESCRIFTION: FROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWH

SPEEIFICATIGH S8P RMT316 REV B (093/11 DIJ EXCPT LTR (04/11/03) PENDING
------------- ASTM-A2T76=-08BA TYPE Jlgglﬁ

ASTM-R473-0%9 TYFE 3116
ASME-SA479 2007 EDITION, 2009B ADD TYPE 316/316L
SIEE 0.6B7500 IN.{ 17.46 MM} HEX BAR

PRIMARY HEAT CHEMISTRY (WT%®): (TEST METHOD IS SHOWN IN FPARENTHESIS)

C {CoM) MH (XRF) SI (XEF) P [XRF 8 (oM CR{XRF

0.01% 1.69 0.58 ﬂ.ﬂZé ) u,azé ! 16.77 !
HI{(XRF) MO (XRF) CU{XRF) N (Fus
11,13 2.04 0.82 5;02: ]

INTERGRANULAR CORROSION TEBTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
BOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM LHUOUS I
BOUNDARY CARBIDE FRECIFITATION (NETWORK). e o

HARDNESES AS SHIPFED, HEBW - 93 {MIDRADIUZ}

—

YIELD STRENGTH, (0.20 %) KSI (MPA) 85.0 586
TENSILE s:'R.ENG'hf KET{EPA} %gigi 5&1{
76.0

ELONGATION IHN nan,
REDUCTION OF AREH %

GRAIN SIZE PER ASTM E112: 5

MATERIAL FREODUCED OM THIS DRﬂER WAE MELTED AND HAHUF&ETURED IN THE U.S.A.
MATERIAL HAS BEEN MELTED UsaA OR QUALIFYING COUNTEY DFARS REQUIRE-
MENTS 252.225-7014 WITH HLTERHATE 1 FOR ALIFYING CGUNTRY 225.874.1,
SUPERSEDED BY DFARS RBDU REMENTS DFARS 252.225-7008 AND 2532, 235- ?DUB

CARPENTER 'S ALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF HOVEMBE 2007 TO
THE REQUIREHEHTE oF ISD 9001:2000 APPROVAL CERTIFICATE 07- DBES E? PERF& MANCE
EEVIEW INSTITUT CERT[PICATE OF TEST IS8 PREPARED IN ACCORDANCE EARMGRAPH

3.1 OF EN 10204 iDIN G0045
IN ACCORDANCE WITH THE

WE HEREBY CERTIFY THAT THE ARQVE TBST DHTA ARE
E ORDER AND SPECIFICATION REQUIREMENTS

HEIDT L. SUNDAY

GROUPLDE - SPECIFICATIONS CERTIFIC&TIDH
CARPENTER TECHHDLGEE;S) TTON

3 R

. |0

i

g This cartificassts e e | S Cmlemer on i e, D i i, we il for. wry i

. Emﬂﬂ'h'“.;'ﬁrp’:uuﬂ.n-'wufm m__ﬂ.mf:iuw.lwm:nh.m&“q_ i y,
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Certificate of Test

MR

SoADE AAELFALE. . ghip Condition CONDA
Size  316L AMD CFA COMBR 1,0625 x 144,000 RL
Country of Melo: UNITER EINGDOIM Country of Mig.:

Ko weld pepalir
Free of mercury contamination, Free of radiatlion eontamination
Wo WEES relevant subocances; Meess EU electrisal

Total Bupndles i Total Weight 2300

WO 2021645 Bundles: 1A

e ——— S — BPECIFECATIONS ====--—--—---- o ———
MFG TO FINISHED BAR IN THE USA FROM BILLELES TED UNITED EINGOOM

RE AHE-DD-5-THIE

AEME Bh193 ELO

ASHME SR120 BEM CLL ELO

ASTM RI52 38 Pracetica E
RETM A3I14 57

ASTHM haB4 11

ASTH A320 10a BBEM Claps 1
0DIN 50043/EN 10204 3,1B
DFRRS 2325.7002-3(B) (1]

HACE MR0175-03, mid-rad hard
EH 10204 T&'Ea 3.1 Document
sol Aoneal 15008 mbin/WO

AME BEQEK, SE53F

ASHE SR18Z ECT, ADT-05, Bl

AEWE EA&79 EO0T. ADT-08, EI10
ALBT 10a

hS AZ7E 10

ASTM ATS/R4ATHM 10a

RSTHM EllZ 9§

ASTH A193 l0a BAM

DERRS 252 .225.T0d4 &/05

Pederal Spoc Q0-5-T763F

Prodec Cualit

MACE MEO176-03, ISD 1815E6:03

Enowingly & willfully l&lairfini
or making falge, Fictiticus or Erandulent statamants o
her=in could constitute a felony punishable wpder feaderal statutes.
Wa hereby cectify

ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

5 X el

LS /a8 1L

HEART E110321 ORDER 520932/ D2 BOL @212p93 & CEATIFICATION  *

SHIP TO!I

¥ARDE METALE

4% HEWELL

SOUTHINGTON OE4EIO000

S ———— e L L L L R L = TOUR & mmmm—————— e e —
FLlO215HBOQT 5/18/11 CUSTE 0875001 CUST TAOE

ITEM DESCRTPTION --sessm=raz---cssssss---cssos

[ STATES
HAFTR Country of Grigin ia Country of Melb

o
—
=S
=
oo
Pl
Fan ]

e b i e e e+ IINCHANECAL - & -OTHER TESTS —&—rrraanahoc— s am——- '|' L
Hardpoess as shipped 163 HB
Hardnass as ahipped | B3 HEB ]

Hardnsss as tested ]
Grain mize 7.0 Tengile serength, XSI (MPa) 2.8 | 6450)
Miors oF 0.2% Yield Strongth, XST [MPa) £2.3 { a=2]
Intergranular corpesion (411

Elongacion % in 4D 53.0

Beduccion of area % 7d.1
e 5 e emmm e masmewns CHEMTCAL COMBOBITION === -—-——=-— ik amm—
Carbon [E } kY Mangan=se {Mn} 1.730
Fhoapharas (P ) L D4 Eulphur {5 ) 023
Siligon (51 L3184 chromism [Sx) 1E.570
Hipk=l :m.; 10,080 Cmin 1t Eﬁa 4 ETE
=] T (Ca A8a Mo Ly =] T .04
mittogen (N ) .07 Columbium  [Cb] 007 s e M AL
Titanium L TL} BT Alumilrum (All . 005 ML TEET MEPCRT WO ok FILE.
Tin [8n} =010 ron (1 ~ 204 RECEVED AND MEPECTED
vanadium A | 040 Lo0D H‘“
Colussium/ 20 20m
Tantalim I:ChETI-::: . ilﬂl"
Iran =2 -} Alance -y
w:l'r_nincgzc: BAE E E &ﬁ.”"‘
Refining Practlce ROD WATHY WELL
De-long Farrice ma

or concealing a material act on this form,
regancacions

that th= test results ahown in this report are cor ract and

srsurate as contained in the records of the © ny and are in compliance
with the specificaticons, codes, and standards listed abowe.
Orrvsicumpy Etainksss Bar inc M.F. Marcanioc, Cuallicy Hanages

YARDE METALS Inc O7-0&-1L

S10TOBCWO2Z2-1 ERP
[ -1

FITTTNGS 0D PO
221 .0GLE

128269 Pact #:

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087
52

U.S.A.  mysspusa.com

P assinic
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Total Pages: 77
Date: 09/29/11

Ll ]

(CERTIFICATE OF TESTS ABNAHMEFRUEFZEUGNIS CERTIFICAT DE CONTROLE|
T SERIAL# 000770112

CARPENTER

Caperter Technology Corporation - E‘&km[’;?ﬂm KA 'F{llg'-l:[aﬁnugmf_%qﬂmiﬁ"mfu LHG l‘iﬂ&u"‘-‘ah“ i |ulr’|::|fﬂl-ﬂ
11?1_1"““ Bem Street. Reading, Fa. 19601 +'!'“rE JALYES AN OTHER TELNMICAL DATA REPRESINT.TRERESULES OF AMMYSER MM TEETR SAOE
e e " REFEREACE T THE CHAFLNTEN DRDER. WHEER L

@ WATEATAL |5 WANUFACTURLD FECL PROM HEACURY. BADIUN. ALPHA AND GASMA SOURCE COWTAMIMATION
& JHIS [CCUMENT SHALL WOT BE H'H{'IUDI] EICEFT M FULL, WITHOUT THE WRITTEW COWSEWT

o OF CARFENTER TECHHOLDGY CORPDRATL
Uetontr e I CLIENT SELLER [ VERKALTER [VENDEURPAGE 1 OF 1
———
SSP FITTINGS CORP { | CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER DFAR'-‘
8250 BOYLE PARKWAY |
TWINSBURG ,OH 44087 101 W. BERN STREET
READING (FA 18601
|- - 1.»——-“-—-—-'—-1
CHSTTSER CRIER AD /HESTELL-BR. /W= DL DOMSMANIC h CARPENTER WO. WEFES-AR_/W* CL NEFEREHCE [NTERYE DATESDATIEATE WLIGHT/BERICHT/POLOE
128146 (?13 " PHL764401 L28621 05/06/11 | 1335.000
DR CEY fos/
HEAT NUMBER / SCHMELZE-NR. / N° TiE COULEE : 741404

FRODUCT DESC‘RIPTI’DN' PROJECT 70+ TYPE 316/316L STAINLESS ANNERLED COLD DRAWH

SPECIFICATION: $SP RMI316 REV B (g s!ll{un EXCPT LTR (04/11/03) PENDING
—————————— S-- RSTM-A276-10 TYPE 316

ASTi A475-10A T¥BE 31 JEEL:

ASME-8A475 2010 EDITION TYPE 316/316L

S1ZE 0.875000 IN.( 22.23 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WP%): (TEST METHOD IS SHOWH IN PARENTHESIS)

oM SI(XRF P _{XRF §_{CcoM) CR (XRF)
D,Eﬂ.éc j l_ﬁtﬂ?} I1.5[I[ :I {l.nzé J 0.023 16.599
WI (XRF Mﬂ XRF EU[KRFJ ¥_{FUS)
11. 29: : 2. : ) G. 0.0z

INTERGRANULAR CORROSTON TEETED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TQ PROVIDE A I!E[I{!RDS%%JCTURE FEEE FROM CONTINUOUS GRATHN

BOUNDARY CARBIDE PRECIPITATICH

HARDNESS AS SHIPEED, HEBW - a6 {MI
e — Mmhl Haat Code
T)RANSVERSE (L) ONGI INAL L %:
¥YIELD STRENGTH, (0. :au % KSI (MPA) E::Lﬂ{ 5?2; L‘S‘
TENSILE ETRENG'E'H MPBA) 87.5 672 MAY 09 7011
ELONGATION IN i6.0
REDUCTION OF AREA 77.0

Certifled by:
GRAIN SITE PFER ASTM E11Z: d 2
pal
, o
AL

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN
MATERIAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTRY TO DFARS

MENTS 252.225-7014 WITH ALTERNATE 1 FUR ALIFYING COUNTRY 225.872.
SUPERSEDED BY DFARS RﬁUIREI{ENTS DFARS 252.225- ']"CIII:IB AND 252.225-7¥003,
CARPENTER'S QUALITY EMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2010 TO
THE REQUIREM 8 OF IS0 S001:2008 APPRCWAL CERTIFICATE 10-1385R BY PERFORMANCE
REVIEW INSTITUTE. CERTIFIEHTE OF TEST IS PFREFPARED IN ACCORDAMNCE WITHN%RRREEAPH

3.1 OF EN 10204 (DIN 50049). HEREBY CERTIFY THAT THE ABOVE TEST D
I ACEDRDM'IEE WI THE PU'REHEEE ORDER AND SPECIFICATION REQUIREMENT
HEI L. SBUND
GRCIUFLDR = SPECIF TIG ERTIFICETIU‘H
o CARPENTER
nnmuum.-ﬂmmuummﬂ_a::ht_-umu Hily I ais —_—
8 Ot i i e I Sl k1 2 P o e, s S e gt ot vk e s )

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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Certificate of Test

HEAT E101E1B8 OREDER 621007/ 901 B0 0211373 * CERTIFICATION * 03/2411
EHIP TO: "
YARDE METALS (VMI OHDERE)

75 RIRCHAFT RO
SOUTHINGTON 0G4 BFOROD

HC: CRG ¥ GEE

mmmmmmmeemmmmmm e ———————-- TOUR ORDEE &L DATE

CO0921TS413 3/24/11 CUSTE 0375001 CUST TAGH
______________________________ ITEM DESCRIPTION srocsssccwrnmescss - ——
GRADE 316L/318 Ship Condition CONDA
Zige 316L HEX CDA CONDA 1.0625 x 144,000 EL
Country of Melb: UNITED KINGDOM Country of Mig.: UNITED STATES

MAFTA Country of Origin is Country of Melt
Ho weld repalr -
Free of mercury contaminatbion, Free of radiation contamination
Mo WEEE relevant substances; Meebs EU electrical EOHB

Total Bundles 1 Total HWeight 1937
WD 2017358 Bundles: 10 DFARS
e e ——— SPECIFICATIONE <-=-s-cccssscssammammae==S=-——
MFPG TO FINISHED H3ak IN THE OB FROM BILLETE IMPORTED UNITED RINGDOM
AME SE4BE, SES3F SAE AMS-Q0-E-TE1E
REME SA1BE2 EDV, AQDY=-D3, E1D hSME E5Al193 E1LD
RBEME ER47% ED7, ROT-0%, RB10 ABTM A1B2 0% Material
BSTM A262 02a Practice ASE ASTM RATE 10 i~ l::'
A A4S/ BATIM L0 ASTM DAB4 DS L—-
ASTHM RI2D 08 BAM Claas 1 ASTM A13931 QF Gr BEM Class 1D
DFARS 282,228 7014 6,05 DFARS 225.7002-3(B] (1) APR 16 2011
Federal Bpec DQ-5-7&83F Bddy Currant tCestad
MNACE MROL75-D03, mid-rad hard Prodec Qualit
0] Anneal & 1900F min/WQ NACE MAOL75-03, TIBQ 15166:03
EN 10204 Type 3.1 Document
....... e immmemene-e-- WECHANICAL & OTHER TESTH bttt n s
Hardness as shipped [18T HB }
Hardness as eshipped B9 HEB
Grain pize 5.0 TepAile strength, KEI (MFPa) 92.0 L1
Micro QK 0.2% Yield Jtrngth, KST (MPa) E4.5 | 445}
Intergranular corrosion (a4

Elongation % in 4D 46.0

Beduction of area ¥ T4.0
e cAmemcsssemdeasees—iesoe . CHEMECAL DOMPOBTTION ==w==tres=sr—eme e e e =
Carbon {1z 1 o2l Manoanssea (M) L.720
Phosphorus B ) 033 Sulphur 151 028
g & oL Ser= i
Hicke Mi} .oEg a1t o ; :
Copper {2l Tz Moly Mol 2041 eI N o A
HitTogen n 1 .a7% Columbdium  (Chb) L016 s A T T WO DHFLE.
Titanium iTil ,apa Al umium AL} LO0E wJ-TW AND MEPECTED
Tin i5al .aps Boron B+ .oe3 FECENED
vanadium v ) 070 LT MAR 3 0 200
%ﬂluﬂ?’-'ﬂm{ch Tay Q16
ancalum +Ta .
2 et i oo o

ractice

Refining Practice AOD L PRGNS

De-long Ferrite

¥nowingly & willfully Calslfyi or concealing a material act on this form.
or making Lalse, J:ictitia'uu or fraudulent statements or representaticns
herein could constitute a felony punighable under federal statutes,

We hereby esrtify that the test results shown in this report are gorcect and
apgurate as sontained in the records of the company and are in complionce
with the epecificarions, codes, and standards lisced above.

M. F., Marcanlo, Quality Manager

B A

F1041RON00S
25, OB

_ TARDE METALS Ims D4-14-11

-1 BEF FITTIRGS CO PO 137907 Part #
1000 . (LB

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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(CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
CERET SERTAL# 000747484

CARPENTER

Carpenter Tachnology Corporstion
104 West Bern Strect. Resding, Pa. 19801
Tel: (#10) 208-2000 (800} 33E-4502

- ot R rffr'i"-r'E[ﬂ?a"?[[nri'.nifm'r"'[ru:}ﬂ‘[ﬁr&nfﬂ;EﬁHﬂlmmm' Rl
r'w" Eﬁﬂﬁ"l‘q T i ot U kol B Fecties " Eb . Rl
REFEAENCE 1o TE CARFOUER DRIH MGE

& WTERIAL 13 MAFACTUAED FAEL Him PERCIRY, RADLIN, AL AN GAWW SOURCE CONTAMINATION

TP BOGRENT SO M1 BE REPESOCES. ECCEFT IN FULL, WITHUT THE WRETIEM COMSENT

01/13/11 S
i SELLER | VERKALTFER (VENDELRFAGE 1 QF 1
g%%HFIEE%NEEREEEP [} CARPENTER TECHNOLOGY CORP
azﬁﬂ BGYLE PAREWAY Jili
TWIN ,OH 44087 F 5 101 W. BERN STREET
READTNG +PA 19501
CUSTORER ORGER MO /BESTILL-NR. /NS OF CATIT Y CRRPENTER MO, /NERES-HE, /W* O EEFEHENCE INTERNE T DATE/DAT S/ DATE 1||EJI.'|H'I'3[HII:H'-'H:III:G
126403 - < ! 1 FHL444101 L23044 01/12/11 733,000
HC: FPF ¢ FOC
HEAT NUMEER / SCHMELZE-NR. / N* DE COULEE ; 740653

SPECIFICATION: SSP RMT316 REV B (ng/ 1 {01: EXCPT LTR (04/11/03) PENDING
mmesss--—-dea- ASTM-A27E6-10 TYPE 315
ASTM-A479-10 TYPE 316 ,-’31
ASME-SA475 2007 EDITION, 20055 ADD TYPFE 316/316L

SI1ZE 0.562500 IN.( 14.29 MM) HEX BaR
FRIMARY HEAT CHEMISTRY (WT®): (TEST METHOD IS SHOWN IN PARENTHESIS)

c_[COM) MN {XRF) EI (ERF P [XRF 5 (COM CR (XRF)
0. Dlé 1,59{ 0.64 ! 0.0 é ! D‘ﬂﬂi ; lE;?B{
HI (XRF MD XRF CU [(XRF FUS
11.186 ] 2. : ’ 0,51[ ] D.HEI !

INTERGRANULAR CDERGSIDN TESTED TO TM-A262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED A NIE%%STRUCTUR FREE FRDH CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITATIDH {NETWORE) .
HARDNESS AS SHIPPED, HRBW — 94 {MICRADIUS)

YIELD STRENGTH, (0.20 %) ESTI(MEA)

BE. D 553;
TENSILE STRENGTH, KST (MPR) 86.5( @&65
ELONGATION IN 2.00%, % 37.0
REDUCTION OQF AREA, T6.0

GRAIN SIZE PER ASTM E112: 4

MATERIAL PRGDUEED ON THIS ORDER WAS MELTED AND MANIF hl’.‘T'L'I'.H.E‘.I:I IN THE U.S§.A.
MATERIAL HAs EEN MELTED IN USA OR QUM..IFYDJG COUNTRY TO DFARS RE&}UIRE—

MENTS 25 225 7014 WITH ALTERNATE FOR IFYING COUNTREY 225,.872.1,
SUPERSEDED BY DFARS Inmsms DFM.S 252,225-7008 AND 252.225-7003.
CARFENTER'3 LTALITY STEM WAS REGISTERED AS OF NOVEMBER 24, 2007 TO
THE REQUI NTS I50 5001 EDDG APPROVAL CERTIFICATE 07-0869 BY DER CE
EEVIEW INSTITUTE CERTIFICATE OF TEET IS5 PREDARED IN hCCGRDAHCE WITH PARAGR&PH
3.1 OF EM 10204 {DIN 50049) . HERERY CERTIFY THAT

IN ACCORDANCE WITH THE P hSE ORDER AND EPEEIFICATIGH REQUIREMENTS

A

HEIDI SUNDA
GROUPLDR = SPEEIFICATIOHESCERTIFIEETIQH
TECHN. = TION

%1 CARPENTER
q
1 ]]15]"
g
G Thes cenificalion jt rasds 19 fa caicrar & kem form, CmIpes®r nedber —nmm-mummmw ber pletey
e veriicgurds Tan) IJ1.|“.|I fi MM—-M Corpemer ittt R AmEinenager
N ] -;I-Iltqlnu-lluh-m 0 U Lojnia G i — EEE""_ ﬂ-iwimn;-&e:::— P

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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(CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
TSERTAL# 000760467

@RPENTER # THE RECOHDLNG O l.l.l.% I:I“: L "Dhuwl.l lllrlﬁ_&uﬂflr DFEI’ ENTRIES O THIS DOCUMENT

Carparitar Technology Corporation HET BE FUNIGIE ELOWY [MOE 514 TN FEDERAL LW, TITLE 1E
107 West Bam Street, Reading, Pa. 19601 SILTE OF AMUTSES MO 1RMTS WDE
Tel: (610} 208-2000 (300) 3364592 E::ﬁfwl-}hﬁft&ﬂ}uﬁg'l:ﬁ »&1‘ i ™ T EFwil BhTA ecinlE CAw BL TRACED B

" w.rmm_ 15 WILFACTIRED FREF FRON WEICERY, GAD[UM, ALPHA MAD GAMMA SOURCE CONTAAIMATION

Ds! 16; 11 - |5*§E1ur€hﬂ'l [mﬂ;’#fﬁﬁiﬁm&umn [ECEFT [W FLLL WITHOUT THE WRITTEN COMSENT
CUSTOMER ¢ EESTELLER ! CLIENT

SELLFR  VERKAUFER { VENDELRPAGE 1 OF 1

SS5P FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER
8250 BOYLE PAREWAY
TWINSBURG LOH 44087 101 'N BERN STREET
PR 19501
§ CUATIRER DRIER WO CBESTECL-BR. (W BE COMPMANEE Y CORFEMTER WO, JNERRS-WE /4 OF REFECAEMCE [WTERWE | DATEGSATUMGDATE | WLEGIAGEHICHT/ROLIS
T 4 = 000
128355 f},"{_ 1 G/C € FCF PHL7B3701 LI5553 05/16/11 1104.0
HEAT NUMBER ¢ SCHMELTE-NR. / N° DE COULEE Td41080

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANMEALED COLD DRAWH

EPECIFICATION: SSF RMT3ilé REV B 9;}1,’01} EXCPT LTE (04/11/03) PENDING
—————————— --- ASTM-RAZ76-10 TYPE 318/316L

AETM-R4ATS-10A TY ‘;3161.

AESME-SR47% 2007 E]:IITID , 20098 ADD TYPE 316/316L

SIZE 0.562500 IN.( 14.29 MM} HEX EAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

C (coM MM {XRF 8I(XRF B (XRF) g {(COM) CR (XRF)
1}.01‘5 :I 1.64{ ] a.63 ! n.uzi 0.025 16.76

NI (XRF) MO {XEF) CU(XRF) N (FUS)
1.25 2.06 0.84 0.02

INTERGRANULAR CORROSION TESTED TO ASTM-AZE2 PRACTICE A - ACCEPTABLE
SDLUTII:}N ANNEALED TO PROVIDE A HICROSTR CTORE F FROM CONTINUQUS GRAIN
BOUNDARY CARBIDE FRECIPITATION (NETWORE) .

HARDNESS AS SHIFFED, HRC - 25 (MIDRADIUST

. S B Material Heat Codg
YIELD STRENGTH, (0.20 %} KSI(MPA 87.0( EBOO i i
TENSILE STRENGTH, Ksz{mkvﬁ : ) BE.D! sws; v
ELONGATION IN 2.00%, % 34,0 WAY 17 201
REDUCTION OF AREA, % 74.0

GEAIN SIZE FER ASTM EllZ2: 4

MATERIAL FRODUCED ON THIS CORDER WAS MELTED AND MANUFZ
MATERTAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTEY TO

I )

DFARS
MENTS 252,225-7014 WITH ALTERNATE 1 FOR QUALIFYING COUNTRY 245.8
SUPEREEDED BY DFARS REEUIREHENTE DFARS 252.225-7008 AND 252.225- 5'
CARPENTER'S QUALITY CEMENT SYSTEM WAS REGISTERED AS OF HO A 2010 TO
THE REQUIREMENTS OF ISC S001:2008 APPRCVAL CERTIFICATE 10-1385R BY PER?U RMANCE
REEVIEW INSTITUTE. CERTIFIC‘.ATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAPH
3.1 OF EN 10204 (DIN 50049). WE HERERY CERTIFY THAT THE ABOVE TEST ﬂ‘.ﬁTﬁ ARE
IN ACCORDANCE WITH THE PURCHASE CRDER AND SPECIFICATION REQUIREMENTS

HEIDI L.

EUMDAY
GROUPLDR. - EPEE‘IFIEATIOI‘ISSCERTIFIC.FLTION
CARPENTER TE TION

TMMW-ILhﬂtmhmpuuhlhhn Carperies neilier raskcw i albenes

paiths.
weticgenee Jeriillcering il per fis den in Siewr Femnde Kuzdam r.\.-;—a-m- e Crmes ki prwiscnr (e cfer feriiizieegen
hmﬂﬂddmmmhmhhmmﬁwnm Tarperhr Faia == sl oo %ﬂmﬁﬂhmm J
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E‘E-Rr!ﬂchF OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE anTRm,E'
SERIAL# 000772775

CARPENTER

THE ONOING OF FRLSE, FICTIC R TR I.. A NTE (R EWTAIE S N THIS
Carpentar Technology Corporation 'HPFL[P: PIMISAED 45 4 FELOAY EH‘EHUF[D%F -FT. IIHE LUDING FEDEEAL Lo, T'|'LE 3
101 Wast Bam Street, Reading, Pa. 15601

: W [ME WALN '['5- Ll CHNICAL [ATA REPRESENT THE RESILTS OF 9“-'1"5!5 N0 IEET SI__Hl.[:r
Tek: (A1 208-2000 IEDI'I;JJMSH u?ruium "_Iﬁut%:cﬁ'ﬂ‘tl F’!HH 1HE '!.'E‘U] L b BRI TA EECOROS CAN EE TRACED B
& MATERLRL [% MASUFACTURID FEL Fmﬂ MERDDRY, RADIUM, SLPSY BAD GASMA SIUACE DONTANIRATION
-‘Tl"” [OCUHENT SHALL KOT EE !FPHI:I'.‘UJ:IJ EECEFT IM FUilL, WITHOUT THE MWELTTEN CONSEN
05/25/11 CARFENTER. TECHALL DGT CORPOAAT TN i
CUSTOMER | BESTELLER { CLIENT SELLER VEREAUFER [VENDELRPAGE 1 OF 1
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERGER —
8250 BOYLE PAREWAY DF
TWINSBURG ,OH 44087 ARb 101 W, BERN STREET
+BR 15601
i CIATOMER DEOES WO /BESTILL-AH. /W= D[ COHSAMDE i CAAPEHTER WO, AERKS-RE, (U OF BEFEREMCE [NTESHE T DATE /LA TEMADATE 7 ﬂf|u‘|r.‘ﬁ.’\l|l:ﬂTn'-'ﬂ|rl{1
127942 C_jﬂj "i"':"" C‘léillvf FHL,B08801 L29735 05/25/7/11 1137.000

HEAT NUMBER / SCHMELZE-NR. / N* D COULEE : 741485

PRODUCT DESCRIPTION: PBROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMT316 REV B I:DEI,.'"jlrlfﬂl} EXCPT LTR {04/11/03) PENDING
memmmmssecag——— AETM-AZTE-10 TYPE 316

ASTM-A479-102 TYPE 3167316

ASME-SA473 2010 EDITION 'I"!:'PE 316/316L

SIZE  0.750000 IN.( 159.05 MM} HEX BAR
FRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWM IN PARENTHESIS)

o HII { XRF) EI (XRF) P [XRF) 5 {com) CR {XRF)
n,nlsg 1.62 0.64 U.ﬂzé U.Dzé 16.B1
NI{}ERF‘J I-Io KRF ccr XRF N (FO
i 2. ¢ ’ 0. ¢ ! a.uz‘ 5)
INTERGRAHUMR r.‘DRRosmm TESTED TO ASTM-AZ262, PRACTICE A - ACCEPTAELE.
SOLUTION ED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRATN
BOUNDARY u::hRBmE PRECIFITATION (NETWORK) .
HARDMNESS AS SHIPPED, HREW - 93 {MIDREDTUSY
T TR, Malzrial Heat Code

(T) RANSVERSE (I ONGITUDIHAL L G ET
YIELD STRENGTH, (0. % KSI (MPA) al.a{ 5531 —
TENSILE sTREHG'irH. x.s ( 85.5{ G&5 MAY 2 6 201
ELONGATION 37.0
REDUCTION IDF P:.REA % 76.0

GRAIN 3IZE PER ASTM El12: 4

MATERTAL PRODUCED ON THIS ORDER WAS MELTED AND MAMNUFA
MATERTAL HAS BEEN MELTED IN USa OR QUALIFYING COUNTRY TO
MENTS 252.225-7014 WITH ALTERENATE 1 FOR QUALIFYING COUNTRY 225.874.1,
SUPERSEDED BY DFARS REQUIREMENTS DFARS 252.235-7008 AND 252,225-7009,
CARFENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2010 TO
THE REQUIR 3 OF IS0 9001:2008 APPROVAL CERTIFICATE 10-1385R BY PERFORMANCE
REVIEW INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAPH
3.1 OF EN 10204 [(DIN 50049). WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

1IN ACCORDANCE WI THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS.

HEIDI
GRD'UPLDR = SPECIFI&& TIFICATION
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Than carteflomtuns i ramda i e Caioes CALTE Eﬂﬂ-ununmlhqhwnmumuuuhm
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(CZRTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
CERT SERIAL# 000772804

CARPENTER

Garnpenier Technology Sorparation
101 WWest Barn Street, Reading, Fa. 19801
Tel: (S10) 208-2000) (K 335-4392

@ TEE RECDRDIMI OF FALSE, #ICTICI DALENT HIATE . ENIEIES (1 TS OOcieu
HAY L PUNISHED A5 FELORY onoR P e TR

T REVRESENT THE RESULTS OF AMRLYSES AN HADE
- m‘ muu ""u ?[{:ﬁ'ﬁ‘ j".‘:”#.j it nLﬁP“MIDIﬂl ST T R

RﬁFtHI’.n[‘
& MATERTAL |5 HINLTACTIRED FREE FROM HFH.I:'-“T RADTUM. ALFHE AU GAMA SOUECE COMTAMINATICH

L HICED CEFT [N FULL, WITHOUT THE MRETTEM COWSEMT
= A b o o e FRRERT !

07/11/11
m.émnémmm SELLER/ VERRALFER [ VENDEURFAGE 1 OF 1
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
g
TWINSEUR 44087 101 W. BERN STREET
g + OH D'FARS READING ,PA 19601
i CUSTIMIN OROEN MG, MRESTOLL-ME, /A= O COMMAADL i if CARPEMTER MO, /REHES<ME./W* DE REFEREMCE INMTERRME Y ™ EATE /AT DATE YeeonriazniciinoLes
129134 PHL911301 L296&63 07/11/11 1006.000
HEAT NUMBER / SCHMELIFE-NE. /N DE COULEE : 741494

FRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWH

EPECIFICATION. 58P EMT316 REV B [ Rf}lil'.'lil EXCPT LTR (04/11/03) PENDING
---------- TM-A276-10 TYPE 316

ASTM-A479-10A TYPE 316/316L

ASME-SA479 2010 EDITION TYPE 316/316L

SIZE 0.562500 IN.{ 14.29 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

C (oM MHN (XRF) ST (XEF) P_(XRF) 8 (com) R (XRF)
0.016 ] 1.67 0.50 ﬂ,ﬂz'i 0.023 16.99

NI (XRF) MO (XRF) cu:xm?} N_(FOS)
11.29 2.04 0. 0.02

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TO PROVIDE A MI F‘.DETR CTT.TﬁE FEEE FRCM CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITATICN (NE

HARDNESS AS EHIFPED, HEBW = 24 (MIDRADILSY

Matarial Heat Code
[T)RANSVERSE (L)ONGITUDINAL L 'I’:}
YIRLD STRENCTH, (0,20 &] KST(wea) 4.5/ 583 &GHC-
TENSILE STRENGTH n) 96.00 662
ETOMGATION IN- 2 00% = 'b 37.0 JUL 12 201
REEDUCTION OF AREA 73.0

GRATIN SIZE PER ASTM E112 4 by: @

3 whh E
MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN L AT
MATERTAL HAS EEEN MELTED IN USA OR QUALIFYING COUNTRY TO DFARS REQUIRE-
MENTS 252.225-7014 WITH ALTERNA gUALIF?ING COUNTRY 225.878.1,
SUPEREEDED BY DFARS REQUIREMENTS DFARS 252.225-7008 AND 252,225-7 g
CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF R Jdﬁ 2010 TO

NOVEMB
THE REQUIREHEI'TI'E OF ISO 9001:2008 APPROVAL CERTIFICATE 10-1385R BY PERFO
REVIEW IMSTITUTE. CERTIFICH.TE DF TEST I8 PREPARED TN ACCORDANCE WITH P.FLR'AGRAPH
3.1 OF EN 10204 DIN 500459 HEREBY CERTIFY THAT THE ABOVE TEST DP.T.F; ARE
IN ACCORDANCE WI THE FUR E ORDER AND SPECIFICATION REQUIREMENTS

. SUND
GRDUPLDR = SPECIF TILQ TIFICATION
CARPENTER TECHNOL E T

Ak

WK (]

Ths cefdicalize is made [0 e cuicrse: preted dr (s (ore. Carpeeier redber eakty. mr nsaes feipoecdsling fior, wwmmmumwh
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I'-i‘.,‘-.‘z"li‘.'I"E‘i-"l\lI‘;-'!n.TE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
ET SERTAL# 000772804

CARPENTER

Carpentar Technology Carparation
101 Wiest Bam Sireat, Reading, Pa. 18601
Tek (10 OR-2000  [B00) 3354392

= LS T S S R MR L™ RS

o I LI 00 008 IO ANTISOL IR AN B TR
F .

HHLIII: -|| WTFE OSOER MUMSE
w MATERLAL 15 -J.mm:rnF._. FAEE FAOM nrum'r RADILA, ALFISA BND r_:'hul- .‘;:’illcf Pl:ll}!:;ﬂ:l::slﬂl

07/11/11 * BBl bl ol PRIV W PLL T T

CUSTOMER, ¢ BESTELLER, ¢ CLIENT SELLER { VERKAUTER (VENDELEFAGE 1 OF 1

S8F FITTINGS CORPF CARPENTER TECHNOLOGY CORF

3208 o208, HA Ry

TWINSBURG ,OH 44087 D 101 W. BEEN STREET

FARS READTING PR 19601
CUSTMER URECH HO./BESTELL-AFL. /M* DE COMMBNDE Y CRPENTER M. WERES-H. fne DF REFEREMCE INTERNE | OBTE/SATGMJBATE e mesicH s |
129134 PHLS11301 L29663 0711711 1006.000
HEAT NUMRER / SCHMEZE-NR. ¢ N* DE COULEE : 741494

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPEC-FICATIGN S5F EMT3l6 EEV B {ﬂsé {ﬂl: EXCPT LTR (04/11/03) PENDING
—————————— ASTH —A276 10 T 3l

ASTM-A479-10A %rpn 16L

ASME-5A479 2010 EDITIO TYPE 316/316L

SIZE 0.562500 IN.( 14.29 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WI'k): (TEST METHOD IS SHOWN IN FARENTHESIS)

C (coM MN (XRF 3T (XRF) P_(XRF) g (coMm) CR {XEF)
0,524 50 055" 0.527 0.023 16,99
NI (XRF MO (XRF CU (XRF) N_(FUS

B sk 4 5g IRE) 0. 53 5ng )
INTERCRANULAR CORROSTON TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
R on ANNEALED PO SHOVIDE A E?caasTRUCTURE FREE FROM CONTINUOUS GRAIN
SOUNDASY CARETBE PRECTIDBITATION (NETWORK) .
HARDNESS AS SHIPPED, HRBW - 34 (MIDRADINS)

,\T) RANSVERSE {Lhﬂm:mnm L L "m'*’tf';mm’

D STRENGTH, (0,20 &) KST(wen) 81.5( 583) GPC-

TENSILE € STRaNGTH, KAT (M 56.00 662
TON IN  2.00%, g 37.0 JUL 12200
REDUCTTON OF AREA. . '% 73.0
GRAIN SIZE PER ASTM E112: d by: @
. = i

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN S8 LAY 213
MATERIAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTREY TO DF RE RE-
MENTS 252.225-7014 WITH ALTERMATE 1 FOR QUALIFYING COUNTRY 225.873.1,
SUFPERSEDED BY DFARS REBT.TIREI'[EITI‘S DFARS 252.225-7008 252,225-7T009.
CARPENTER'S QUALITY EMENT SYSTEM WAS RE‘GI TERED M H 24

g
THE UIREMENTS OF IS0 9001:2008 APFROVAL CERTIF
RE‘JI%QINETITUTE. CERTIFICATE OF TEST IS FREPARED IN TH PARAGRAPH
3.1 OF EN 10204 (DIN 50049%). WE HEREBY CERTIFY THAT ‘!EEIEE.IETEHTA ARE

AND

AS OF NOVEMB
ICATE 10-1385R BY PER

ACCORDANCE WI

THE ABOVE
IN ACCORDANCE WITH THE PURCHASE ORDER AND SPECIFICATION REQUIR

I L.
GROUBLDR - EPECIF TIQ RTIFICATION
i CARPENTER : T
?. Eﬂmmﬁm};’:ﬁ%:@wﬁmﬂi Pt pe s '“ﬁ%.;‘::‘::i“'““" !
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=,
CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE
CERT SERIAL# 000774404
Carpenter Technology Gorporation % ;FE S'L\'Eﬁﬂglg EL%.E 'FEFL]EE‘}—'}CIEIN Rm}EBEE‘J]EULSE;‘JTUST&TD[%EEN mFFEEé%LD{AHHIETPREEUHEM
Tt (ot a0 ooy ez | SRS, R D RGN O ETSE, IS M TRl
<k (610) 208-2000 (800) Jsa-45%2 EtFEREHCE i) THFI_' CARPENTER ORDER NUHEER
& MWATERTAL .15 MANUFACTURED FREE FROM MERCURY, RADIUM, ALPﬁ.-l AHD GAMMA SOURCE CONTAMINATION
’i ,,’ - DFJEMI?ENU%EI{JEIE?H%IEG&UEUEFEUREEl;ﬂumxEu EXCEPT IN FULL. WITHOUT THE MRITTEN COMSENT
06/14/11 :
CLIENT SFLLER / VERKAUFER / VENDEVRPAGE 1 OF 1
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER DFARS
8250 BOYLE PAREWAY
TWINSBURG ,OH 44087 101 W. BERN STREET
READING ,PA 139601
CUSTOMER OROER NO./BESTELL-NR./K* DE COMMARIE " CARPENTER NO. /WERKS-MR. /N* DE REFERENCE INTERNE i DATE/DATUM/DATE b \‘L]EIIIFGEH]CHUPQID;
128746 G—LJU '/ ‘?DQ PHL853001 L29455 06/14/11 1364.000
HEAT NUMBER / SCHMELZE-NR. / N° DE COULEE : 741597

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMT316 REV B (09/}1}01} EXCPT LTR (04/11/03) PENDING
—————————————— ASTM-A276-10 TYPE 316/316L

ASTM-A479-10A TYPE /316L

ASME-SA479 2010 EDITION TYPE 316/316L

SIZE 0.875000 IN.( 22.23 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

C (CcomM) MIJ (XRF) SI (XRF) P (XRF) 5 (coM) CR {XRF)
0.018 1.62 0.63 0.025 0.025 16.65

NI (XRF) MO (XRF) CU (XRF) N _(Fus)
11.16 2.06 0.83 0.02

INTERGRANULAR CORROSION TESTED TQ ASTM-A262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
EOUNDARY CARBIDE PRECIPITATION (NETWORK) .

HARDNESS AS SHIPPED, HRC - 22 ~{MIDRADINS)
i Materal Haat
(T)RANSVERSE (1) ONGITUDLNAL L Heet Code
YTELD STRENGTH %) KSI(MPA) Bl 0{ 555; =L
TENSILE STRENGTH, KSI(MPA} 102.0{ 703 JUN
ELONGATION IN 2.00" 32.0 15201
REDUCTION OF AREA, 74.0

GRAIN SIZE PER ASTM El112: 5

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN |THE U
MATERIAL HAS N MELTED IN USA OR QUALIFYING COUNTRY TO DFARS/RE UIRE—

MENTS 252,225- 7014 WITH ALTERNATE 1 FOR QUALIFYING COUNTRY 225.872.1,

SUPERSEDED BY DFARS REQUIREMENTS DFARS 252.225-7008 AND 252.225-7009.
CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2010 TO
THE REQUIREMENTS OF ISO 9001:2008 APPROVAL CERTIFICATE 10-1385R BY PERFORMANCE
REVIEW INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAPH
[3.1 OF EN 10204 (DIN 5004%). WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

| IN ACCORDANCE WITH THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS.

HEIDI L. SUNDA

GROUPLDR - SPECIF / ERTIFICATION
CARPENTEER. TECHNOLO 0

This cenification is mmde io the cestomer printed an i3 form. Carperter reither peakes, nor sssumes respeenibikily for, any reprecertstion or certificatson toather pasties.
Die voriiegerde Zertifzierung i par fir den bn dicsem Fornyslar genanmen Kunden gultip. Carpenier Sherninimt gepeniber Deiflen keiserlel Hftung fir die augewicsenen Duten oder Zevtifizierungsn
s 0% cerlificat est uriquement valable pour le clicn dost 16 nom 651 inprimé s ce forsaire. Carpenier fassime pas de resporsabililée potr wee certification vis-#-vis d'eee tiowe personse.
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EERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE)
ERT SERIAL# 000774404

CARPENTER

Carpenter Technology Corporation
101 West Bemn Street, Reading, Pa. 19601
Tel: (610) 208-2000 (804) 338-4592

¥ BE LIjN[SHED A5 A FELONY UNGER FEDERAL STATUTES 1

HCL
THE VALUES AND OTHER TECHNICAL DATA REPRESENT THE RESULTS OF ASALYSES AN TESTS HIDE
* OH SAMPLES COLLECTED FROM THE 1OTAL LOT. ORIGINAL DATA RECORDS CAN BE TRACED
REFERENCE TO THE CARPENTER OROEW NUMBER
o WATERIAL .15 MANUFACTURED FREE FROM MERCURY, RADIUM, ALPRA AKD GAMMA SOURCE COMTAMINATION.
& THIS DOCUMENT SHALL NOT BE REPRODUCED. EXCEPT TN FULL, MWITHOUT THE WRITTEW COWSENT
OF CARFENTER TECHNOLOGY CORPORATION.

lli RECORDING OF FALSE, FICTICIONS OA FRAUDULENT STATEMENTS OR ENTRIES OM HJS IMEN
* ' E CLUOTHG  FED H&m 1 ltPcE 18,
5

06/14/11
Lisi | CLIENT SELLFR /VERKAUFER / VENDEURPAGE 1 OF 1
ssp FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER
8550 BOYLE BARKWAY DFARS
TWINSBURG ,OH 44087 101 W. BERN STREET
READING LEBA 19601
CUSTOMER ORDER MO, /BESTELL-NR./N= DE COMMANDE h CARPENTER MO./WERKS-NR./N® DE REFERENCE INTERNE i i DATE/DATUM/DATE 1rHlIG‘H-’EE‘«||III|f“"“JJ.JJS1
128746 G’L)U / C;—DF PHL853001 L29455 06/14/11 1364.000
HEAT NUMBER / SCHMELZE-NR. / N° DE COULEE ; 741597

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMT316 REV B (09/11/01) EXCPT LTR (04/11/03) PENDING
---------- 222 ASTM-A276-10 TYPE 316/316L

ASTM-2479-10A TYPE 316/316L

ASME-SA479 2010 EDITION TYPE 316/316L

SIZE 0.875000 IN.( 22.23 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

C_ (COM) MN (XRF) SI (XRF) P (XRF) S _(CoM) CR (XRF)
0.018 1.62 0.63 0.025 0.025 16.65

NI (XRF) MO (XRF) CU (XRF) N (Fus)
11.16 2.06 0.83 0.02

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUQUS GRAIN

BOUNDARY CARBIDE PRECIPITATION (NETWORK) .

HARDNESS AS SHIPPED, HRC " 22 —{MIDRADINSY
N Matorial Heat
(T) RANSVERSE (L) ONGITUDINAL L :
YIELD STRENGTH, (0.20 %) KSI(MPA) ai.oi 558] =L
TENSILE STRENGTH, KEI{MP ) 102.0{ 703 JUN
ELONGATION IN 2.00" 32.0 15201
REDUCTION OF AREA, % T74.0

Cepifigd by:
GRAIN SIZE PER ASTM E112: 5

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED Ig THE U.
MATERIAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTRY TO DFAR

MENTS 252.225-7014 WITH ALTERNATE 1 FOR QUALIFYING COUNTRY 225.872.1,
SUPERSEDED BY DFARS REQUIREMENTS DFARS 252.225-7008 AND 252.225- 7009.
CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMEER 24, 2010 TO
THE REQUIREMENTS OF IS0 95001:2008 APPROVAL CERTIFICATE 10-1385R BY PERFORMANCE
REVIEW INSTITUTE. CERTIFICATE QF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAPH
3.1 OF EN 10204 (DIN 50049)., WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

TN ACCORDANCE WITH THE PURCHASE ORDER AND SFECIFICATION REQUIREMENTS.

HEIDI L. SUNDAY

GROUPLDR - SPECIF TIO f ERTIFICATION
CARPENTER TECHNOL

Tmanmeuumli e 10 the customer pronted on this fone, Carpesier selthar niRkes, for Maumes
ede Fertifizierung isi mur fir den iz dsesess Formalar genannien Basden giliig. Carpester iibernizami nmmmum:ﬁ:mmammwm“mmwmuwn
Carperter

\ f.emﬂ:iﬂmgﬂ!ydwmmm.ﬂcwlrhmﬂnmkmﬂmm&u!mmm|mh mussurse pes de revporbalilé pour une i wis-8-vic d'une fierce persorme. J

(<11

Lin
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(CERTHECATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
RT SERIAL# 000766249

CARPENTER

Garpenter Techmology Corporstion * B, M 2 LIRS UL S
101 \West Bern Sireet, Reading, Pa. 19601 .
Tet (610 2082000 (800) 36452 B SIS A, ECHICH, DA A R T
REF‘RENCE TIII THE CARPENTER DROER WUHBER.
@ HATERTAL FS HANUFACTURED FREE FROM HERCURY, RADIUM, ALPH:‘I AND GAMMA SOURCE CONTAMINATION
« THIS DOCUMENT SHALL NOT BE REPRODUCED, EXCEPT [N FULL, WITHOUT THE MWRITTEN CONSEN
04/25/11 OF CARPENTER TECHNILOGY CORFORATION
‘ SELLER / VERKAUFER / VENDELRPAGE 1 OF 1
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER FARS
8250 BOYLE PARKWAY
TWINSEURG ,OH 44087 101 W. BERN STREET
READING ,PA 19601
i CUSTOMER ORDER NO./BESTELL-NR. /M DE COMHANDE [ CARPENTER MO, /WERKS-HR, /N* DE REFERENCE INTERNE i DATEDATUHSDATE o HEIEHT-’EFWEIIT-’PDID-‘?
127943 F:c*4 / CHE; PHL733301 L28620 04/25/11 1767.000
L~ K
HEAT NUMBER / SCHMELZE-NR. / N® DE COULEE : 741183

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMI316 REV B {UB!}l/ﬂl] EXCPT LTR (04/11/03) PENDING
——————————— -~ ASTM-A276-10 TYPE 316/316L

ASTM-A479-10A TYPE 316L

ASME-SA479 2010 EDITIO TYPE 316/316L

SIZE 0.875000 IN.{ 22.23 MM} HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

Cc éCOM} MN (XRF) SI (XRF) P (XRF) S (CoM) CR (XRF)
0.01 1.61 0.57 . 0.020 0.028 16.77

NI (XRF) MO (XRF) CU (XRF) N (FUs)

.18 2.05 0.89 0.02

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
BOUNDARY CAREBIDE PRECIPITATION {NETWORK) .

HARDNESS AS SHIPPED, HRC - 20
T T Material Heat Code
(T) RANSVERSE {LJONGITUDINAL L

YIELD STRENGTH, (0.2 %} L KST (mea) 33.5{ 576} G;Efkﬁ

ELONGATION IN 2.00" 36.0 6 201

REDUCTION OF AREA, g 76.0

GRAIN SIZE PER ASTM El112: 5 Cerﬂﬁ:il::y:

& | 1

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED E U.
MATERTAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTRY TO DPARS EQUIRE-

MENTS 252. 225 7014 WITH ALTERNATE 1 FOR QUALIFYING COUNTRY 225.872.1,

SUPERSEDED BY DFARS REQUIREMENTS DFARS 252.225-7008 AND 252.225-7009.
CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF WOVEMBER 24, 2010 TO
THE _REQUIREMENTS OF ISO 9001:2008 APPROVAL CERTIFICATE 10-1385R BY PERFORMANCE
REVIEW INSTITUTE. CERTIFICATE OF TEST 1S PREPARED IN ACCORDANCE WITH PARAGRAPH
3.1 OF EN 10204 (DIN 5004%). WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

IN ACCORDANCE WITH THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS.

HEIDI L. SUNDAY

GROUPLDR - SPECIF TIO RTIFICATION
CARPENTER TECHNO

This certification is mude 1o the csstomer printed on this form. Cerpesier neither mukes. nor sstumes responsibility fior, wny representetion of certiflcation o otber purties
Dhe vorliegende Zertifizierung 18 s fily dew i &iesem Forsular gensnmien Kisden gilliig. Carpenter tbermmen gegemniiber Dritter keineriel fir die wus geatesenen Dulen oder Zerinzieringen
Ce cerificat esl uniqiaemen! valibbs poi L& client dort |6 nam esl nprisé 14 Gb formiain. Cirpinler okl pat 3¢ FEsponEabilin pour uae certificution Vis-&-vis d'une Herce peromne -
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Certificate of Test

R A A A AR AR AN RS A AE A
* CERTIFICATION e

LSS S SR 22 R S AR bRl

BOL 0201954 BUNDLE W035788/1A

HEAT EB1428 ORDER 506731/ 17 o4/06/09

SHIP TO: %ﬁ 'Z;‘

YARDE METALS

45 NEWELL STREET . D\D e

SOUTHINGTON 0648390000 CJ g DFARS

------------------------------ YOUR ORDER & DATE ----=ce----e-------sco=-o-oo-o
PRLIG2SAMOO 4fo8/09 CUST# 09875001 CUST TAGH

GRADE 316L/316
Bize
Country of Melt: UNITED KINGDOM

No weld repair

ITEM DESCRIPTICN
Ship Condition CONDA
316L HEX CDA CONDA .B750 x 144.000 RL

Country of Mfg.: UNITED STATES
A Country of Crigin is Country of Melt

Free of mercury contamination, Free of Radiation Centamination

No WEEE Relevant Substances;

Total Bundles 1

Bundle Weight
SPECIFICATICNS

Meets EU Electrical ROHS

2186

MFE TOD FINISHED BRR IN THE USA FROM BILLETS IMFORTED UNITED KINGDOM

ASME SR479 E07, AO0T & ACBE
ASTM A262 02A PRACTICE A/E
ASTM 2479/R479M OEA

ASTM A320 04 BBM CLASS 1
DFARS 252,225.7014 6/05
FEDERAL SPEC. QQ-5-783F
UNS 531603, AISI 316L

AS SHIPPED HARDNESS AND TENSILE IS CONDITION A

Hardness as shipped (187 HB )
Hardness as shipped 91 HRB
Grain size 5.0
Micro oK
Intergranular corrosion OK
Macro []74
Carkon (ol | 024
Phosphorus ([F ) .031
Silicon [8i) 404

Nickel {Hi) 10.500

Copper (Cu) 421
Nitrogen (M ] 052
Titanium {Ti} o2

Tin {En} 012
Vanadium (v } 070
Columbium/

Tantalum (Ch+Ta) .022

Iron (Fe) Balance

Melt Practice EAF
Refining Practice ACD

De-long Ferrite

Knowingly & willfully falsifyin

or making falae, fictitioue or

herein could constitute a

We hereby certify that the test
accurate as contained in the records of
with the specifications, codes, and standards listed above.

Dutokumpu Stainless Bar, Inc.
3043 Crenshaw 3
Righburg, SC 28729

MECHANICAL & OTHER TESTS

CHEMICAL COMPOSITION

results shown in this report are correct and

551005CV020-1 SSP FITTINGS CO PO:
21.00PC 575.00LE

120426 Part #:

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087

65

SRE AMS-QQ-5-763B

ASME SA193 EO07

ASTM AlE2 OTA

ASTM A27& 0B

ASTM R484 0GB

ASTM Al93 07 BEM CLASS 1
DFARS 225.7002-3 (B} (1)
EDDY CURRENT TESTED

BAGE 1 OF 22

Hardness as tested 00 HRC
Tensile strength,KSI (MFPa) 1.0 { 627)
0.2% Yield strngth,KSI(MFa} 73.0 [ 503)
Elongation % in 4D 43.0
Reduction of area ¥ 75.0

Manganese {Mn} 1.540
Sulphur (s} .023
Chromium (Cr; 17.230 YARDE Memas,
Cobalt {Co .224 NG, CERTIFIES:
Moly {Mo]} 2.040 AT SanE CoPY THE Oias.
Columbium (ch) .019 REGEIVED AN NOW OM FiLE,
Alumiﬁwn {M ) 005 INSPECTED
Tantalum Ta) 003
000 APR U 7 2009
w
MELISEA GAGNIER CERTIFICATION PROCESSOR

or concealing a material act on this form,

raudulent statements or representations
felony punishable under federal statutes.

the company are in compliance

\e\bﬁ\@
M.F. Marcanio, Quality Manager MFWM

-T i)

YARDE METALS Inc 10-05-08

U.S.A.  mysspusa.com  1.330.425.4250
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(CERFIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
CERT SERIAL# 000748449

L] “IE' RE{C&!DIHE’ I' ALSE, FICTICIOUS OR FRAUDULENT STATEMENTS (R [NTE]E O THIS DOCUMENT
MA ] FE

Carpenter Technology Corporation Bhofin 5 A FELONY LNDER FEDERAL STATUTES INCLUDING CRAL LAW, TITLE 1a.
15

101 West Bern Street, Reading, Pa. 19601 o JHE SALUES AND OTHER, TECHNICAL DATA REPRESENT THE FESILTS 06 MMALYSES AM) TESTS. wAD

L]
i - TED FROM TH ATA RIS € b TRACED
Tel: {610 208-2000 (800) 33845092 H'érmsnclr %0 tLLEJ.ItF T wlﬁ Nunsut LOT. ORIGINAL DATA RECURDS CAN BE T

* HAT[R[N. 15 HANUFA.ETI?ED FREE FROM MERCURY. RADTUM, ALPHA AND GAMMA SOURCE COMNTAMINATLION.
o THIS DOCU SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRETTEN CONSEN
[].1_/3 1/11 OF CARPENT u TECHNOLOGY CORPDRAT [D8

/ . SELLER / VERKAUFER /( VENDEURFAGE 1 OF 1

SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP

ATTN: JOE MER(
8250 BOYLE PARKWAY
TWINSBURG ,OH 44087 101 Ww. BERN STREET
READING +PA 19601
CUSTCMER OROER ND./BESTELL-NR./N° DE COMMAMDE Y CARPENTER HO./MERKS-NR./Ne DE REFERENCE INTEANE |  DATE/DATUM/DATE  JWEIGHT/GEWICHT/POIDS)
126688 l;:tfdf /H-:ﬁl- PHL455101 L39385 01/31/11 1288.000
HEAT NUMBER / SCHMELZE-NE. / N° DE COULEE : 740653

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICAT{ON: SSP RMT316 REV B (09/}1/01} EXCPT LTR (04/11/03) PENDING
—————————————— ASTM-A276-10 TYPE 316

ASTM-A479-09 TYPE 316/316L

ASME-82479 2007 EDITION, 2009B ADD TYPE 316/316L

SIZE 0.562500 IN.( 14.29 MM) HEX BAR

PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)
C (Ccom) MHN (XRF) SI (XRF) P (XRF) 5 (com) CR (XRF)
0.019 1.59 0.64 0.026 0.024 16.78
NI (XRF) MO (XRF) CU(XRF)~ N (FUS)
.16 2.05 0.81 0.02

INTERGERANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TO PROVIDE A.MICROSTRUCTURE FREE FROM CONTINUQUS GRAIN
BOUNDARY CARBIDE PRECIPITATION (NETWCORE) .

HARDNESS AS SHIPPED, HRBW - 97 (MIDRADIPS) Code
- J%ﬂ_ eat Co
YIELD STRENGTH, (020 %) KST(MPA)  85.0( s86) Fsl.
TENSILE STRENGTH, KSI( 97.5{ &72 FEB 0 3 2011
ELONGATION IN 2.00", 35.0 3 201
REDUCTION OF AREA, % 75.0
Certified by:

GRATN SIZE PER ASTM E112: 5

MATERIATL. PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN THE U.S5.A.
MATERIAL, HAS BEEN MELTED IN USA OR QUALIFYING COUNTRY TO DFARS REQUIRE-

MENTS 252.225-7014 WITH ALTERNATE 1 FOR QUALIFYING COUNTRY 225.872.1,
SUPERSEDED BY DFARS REQUIREMENTS DFARS 252.225-7008 AND 252.225-7009 .
CARPENTER'S % UALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2007 TO
THE REQUIR S OF ISO 9001:2000 APPROVAL CERTIFICATE 07-0869 BY PERFORMANCE
REVIEW INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAFH
2.1 OF EN 10204 (DIN 50049) . WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

IN ACCORDANCE WITH THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS .

HEIDI L. SU

NDAY
GROUPLDR. - SPECIFICATIONS/CERTIFICATION
CARPENTER TECHNOL CO TION

Uﬂl cestiffcation is made o the cusicmer printed an fds form. Cirpester neither makes, nor exswies respord bty fof, any fepresesiation of cestificatics to of her parties

Dée vortiegends Zertifizierung fat ma i dén |s diesem Formuler genannien Kunden giillig. Carpenter fberminemd gepeptber Dritien keineried Harlung fir die Daten oder .
Y Ce centifical est uniguemend valable pour le chienl doni le nom ext inprimé i1 ce formulnire, Carpenier BEsume s de wmmwmmmmumﬂu d'une Herce persoene. Bl J
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—
rrr:n'r[nc ATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE
RE-SERTAL# 000744291 "

CARPENTER

Carpenter Technology Corporation ol BRI T RS IR0 B S TR e EBRRR, LTS R
101 West Barn Streat. Reading, Pa, 19601 1
Tek (610) 2083000 (80) 34502 « JF J3 08, S0 AT Mt T S B, 1 B
» MWATERIAL |5 WANUFACTURED FREE FRON HEﬂElm'f RADTUM, ALPHA AND GAMMA SOURCE CONTAMINATION
® [HIS DOCUMENT SHALL WOT BE REPRODUCED, EXCEFT IN FULL, WITHOUT THE MRITTEN CORSENT)
11/18/10 * 17 CARPENTER TECHNOLDGY DGRPORATION _
CUSTOMER / ! SELLER / VERKAUFER /VENDELRPAGE 1 OF 1
SSF FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER
B250 BOYLE PARKWAY DFARS
TWINSBURG ,OH 44087 101 W. BERN STREET
READING ,PA 19601
i CUSTOWER ORDER MO /BESTELL-MR. /N® DE COMMANDE Y CARPENTER ND. /MERKS-A. i DE REFERENCE INTERNE Y oateroatuminate 'HE]W”GFHICI'I-'I'UIU:'-‘
125711 H/L, ] t /Db(-'/ PHL337501 L393593 11/18/10 1000.000
HRWNUMM&:HIMHJBN&awwﬁcnmjﬁ: 740533

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMT316 REV B (09/11/01
—————————————— TM-A276-10 TYPE 31 falsL
ASTM 2A475-09 TYPE 316/316L
ASME-SA479 2007 EDITION, 2009B ADD TYPE 316/316L

SIZE 0.562500 IN.( 14.29 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

) EXCPT LTR {(04/11/03) PENDING

C_ (coM) M (XRF) SI (XRF) P (XRF) 5 éCOM} CR (XRF)
0.018 T3 0.53 D.023 0.02 16.98

NI (XRF) MO {XRF} CU (XRF) N_(FUS)
p s 2.05 0.80 0.02

INTERGRANULAR CORROSION TESTED TQ ASTM-AZ262, PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TQO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITATICN (NETWORK) .

HARDNESS AS SHIPPED, HRBW = 94 (MIDRADTIUS)

YIELD STRENGTH, (0.20 %) KSI (MPA) EG.SE 596]
TENSILE STRENGTH, KSI (MPA) 98.5 679
ELONGATION IN 2.00", % o 4|
REDUCTICN OF AREA, % 74.0

GRAIN SIZE PER ASTM El112: 5

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN THE U.S.A.
MATERIAL HAS BEEN MELTED IN UEA DR QUALIFYING COUNTRY TO DFARS RE UIRE—

MENTS 252.225-7014 WIT TER 1 FOR QUALIFYING CDUNTRY 225.87
SUPERSEDED BY DFARS REQUIREMENTS DFARS 252.225-7008 252.225- TUD
CARPENTER S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2007 TO
THE REQUT NTS OF IS0 9001:2000 APPROVAL CERTIFICATE 07-0869 BY PERFORMANCE
REVIEW INSTITUTE CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE W PARAGRAPH
3.1 OF EN 10204 (DIN,50049). WE HEREBY CERTIFY THAT THE ABOVE TEST DAT

IN ACCORDANCE WITH PURCHASE ORDER AND SDECIFICATION REQUIREMENTS

HEIDI L. SUNDAY
GEQUPLDR - SPECIFICATIONSfCERTIFICATION
CARPENTER TECHNOL TION

1

This ceriifioniion is sade 1o the euiomer printed on this form. Carpertier neilbar makes. nor i okher parties.

Cie vorliegende Zestifizierusg ist nur (i den in dissem Fonmulsr genarenies Kvnden gillig Curpernter w&mmmtmmm Donten oder Zy
Ce cortificn) e umquemesn velihle poar |e ¢lies! dont le nom exl ieprimé sur ce formulnine. Carpenter 7nmme pas de ViI-E-VaS dun terce pecsanne.

it L2 00

'
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HEAT E90237

SHIP TQ:
YARDE METALS
45 NEWELL STREET

SOUTHINGTCN

GRADE 316L/316
Size

d- 0

Certificate of Test

AR R SR R R R R L

* CERTIFICATION *

FAEANEA N R AT R TR R AN R

064830000

- YOUR CORDER &

ORDER €03536/ 01 BOL 0202880 BUNDLE 2003857/1E

DATE

6/24/08 CUSTE 0875001 CUST TAGH

= _ITEM DESCRIPTION

Ship Condition CONDA

Country of Melt: UNITED KINGDOM

316L RND CFA CONDA 1.1B75 x 144.000 RL
Countcry of Migfj:_ UNITED STATES
g

ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

o6/24/09

NAFTA Country of in iz Country of Melt
No weld repair
Free of mercury contamination, Free of Radiation Contamination
No WEEE Relevant Substances; Meets EU Electrical ROHS
Total Bundles 1 Bundle Weight 2272
------------------------------ SPECIFICATIONS ==-cc--c--cmccmsmccmeeamaaaan
MFG TO FINTSHED BAR IN THE USA FROM BILLETS IMPORTED UNITED KINGDOM
AME 5648K, 5653F SAE AMS-QQ-5-763B
ASME BAlB2 EO7 ASME SR1%3 E07
ASME SR479 EOT7, AO7 & ADSE RSME SA320 BSM CL1 E04 A0S
ASTM Al182 0BA ASTM R262 98 PRACTICE E
ASTM A276 08A ASTM RA314 97
ASTM A473/A475M OB ASTM R484 0B
RSTM Ell2 96 ASTM R320 08 BSM CLASS 1
ASTM RA1593 08B BEM DIN SO04%/EN 10204 3.1B
DFARS 252.225,7014 6/05 DFARE 225.7002-31(B) (1)
FEDERAL SFEC. QQ-8-763F NACE MRO175-03, MID-RAD HARD
FPRODEC QUALITY UNS 531603, AIST 316L
--------------------------- MECHANICAL & OTHER TESTS =--c-------memmmmemeocaan
Hardness as shipped 156 HB
Hardnesa as shipped { 81 HRE }
Grain size 6.0 Tengile strength, KST (MPa) 89.6 ([ 61a)
Micro OK 0.2% Yield Strngth, XSI{MPa) 39.0 [ 28%9)
Intergranular corrosion OK
Macro oK Elongation ¥ in 4D 50.0
Reduction of area % 74.7

————————————————————————————— CHEMICAL COMPOBITION -----emccm e e e e e
Carbon {c ) 019 Manganese {Mn) 1.710
Phosphorus (P ) 030 Sulphur (5 ) .028
Silicon {81} 473 Chromium {Cr) 16.460
Nickel :gia 10 gso Cobalt ECQE . 259
Copper 73 Moly Mo 2,010
Nitr N ) 059 Columbium  (Ch) 030 g 16 A T S BB TaT
Titanium {Ti) 001 Aluminum (A1) ona MILL TEST REHCIST hiow Gb FILE,
Tin (8n) 0lo Boron (B ) 001 RECEVED AND INSPECTED
Tantalum (Ta) .oo3 vanadium (v} 060
Columbium/ U 2 5 2008
Tantalum {CbTTa] iDZ]
Iron Fe) Balance
Me}c Practice EAF gy w.{ﬁ{{ﬁ
Refini - i ADD

ining-Practice oty e ari

De-long Ferrite

Knnwingly & willfully falsifying or concealing & material act cm this form,
or making false, fictitious or fraudulent statements or representations
herein could constitute a felony punishable under federal statutes.

We hereby certify that the test results shown in this report are correct and
accurate as contained in the records of the corpany and are in compliance
with the specifications, codes, and standards listed above.

Outokwmpu Btainless Bar, Inc.

A043 Cranshaw Flwsy,

Richipurg, SC 20720

M.F. Marcaniao, Quality Manager wa

(Kt earned

YARDE METALS Inc 07-27-00

S9072TGH022-2 S3P FITTINGS CO PO: 113757 Part §:
29, 0arc 1372.00LB

U.S.A.  mysspusa.com

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087
68
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Certificate of Test .

HEAT E110465 ORDER 620750/ 03 BOL 0212218 * CERTIFICATION *  05/27/11

SHIP TO: .
YARDE METALS
45 NEWELL: STREET

SQUTHINGTON 064850000

------------------------------ YOUR ORDER & DATE ----------4 T
F10210HBOOZ 5/27/11 CUST# 0975001 CUST TAGH & a-,"_

“"%‘%

------------------------------ ITEM DESCRIFTION -----—--------%-----5{4

GRADE 316L/316 Ship Conditien CONDA

Size 316L RND CFA CONDA 1.3750 x 141.000-156.00 %{3\‘

Country of Melt: UNITED KINGDOM Country of Mfg.: UNITED STATES

NAFTA Country of Origin is Country of Me
Ho weld repair
Free of mercury contamination, Free of radiation ceontamination
No WEEE relevant substances; Meets EU electrical ROHS

Total Bundles 2 Total Weight 3436
WO 2021831 Bundles: 1A, 1B DFARS

------------------------------ SPECIPICATIONS ~----reececommra==-
MFG TO FIMNISHED BAR IN THE USA FROM BILLETS IMPORTED UNITED KINGDOM
AMS S5648K, 5653F - SAE AMS-QQ-8-T763B 1
ASME SA182 E07, AD 9, Elp ASME SA193 E10 £
ASME 8A479 E07, A07-09, B10 ASME SA320 BEM CL1 E10 Material Heat Code
ASTM msz 10a ASTM A262 9B Practice E
ASTMWA276 10 ASTM RA314 97
ASTM MTB.I"A-I'?SM 10a ASTM A4d4B4 11 JUN 1 5 2[”1
ASTM E112 95 ASTM A320 10a BE&M Class 1
ASTM Al193 10a BEM DIN 50049/EN 10204 3.1B
DFARS 252.225.7014 6/05 DFARS 225.7002-23(B) (1)
Federal Spec QQ-5-763F HACE MEO175-03, mid-rad hard
Prodec Quality EN 10204 Type 3.1 Document
NACE MRO175-03, IS0 15156:03 Process Annealed 1900Fmin/wWQ
——————————————————————————— MECHANICAL & OTHER TESTS -----c-cccccccccacaaa-
Hardness as shipped 167 HB
Hardness as sghipped { B4 HRB }
Grain size ] Tensile strength,KSI (MPa) g2.
Micro OK 0.2% Yield Strngth, KSI (MPa) 41.
Intergranular corresion [=] 4
Elongation % in 4D 57.0
Reduction of area % 79.0
Charpy (ft 1b] o o 0 Avg 29
----------------------------- CHEMICAL COMPOSITION ----=-=sccoccccccccccaasa=n
Carbon c) 017 Manganese (Mn) 1.780
Phosphorus (P ) -031 Sulphur (8 ) .028
Silicon (81} .374 Chromium (Ce) 17.070
Mickel (Ni) 10.120 Caobalt (Co) .206
Copper (Cu) =333 Moly (Mo) 2.030
Nitrogen (M) -075 Columbium  (Cb) 011
Titanilum (Ti) .003 Aluminum (AL} .004
Tin {Sn) L0086 Boron (B ) .003
Vanadium &8 | 040 .000
Columbium,/
Tantalum (Cb+Ta) .011
Lron (Fe) Balance
Melt Practice EAF
Refining Practice AOD
De-long Perrikte
Knowingly & willfully falsifying or concealing a material act on this form,
or making false, fictitious or fraudulent statements or representations
herein could constitute a felony punishable under federal statutes.
We hereby certify that the test results shown in this report are correct and
acgurate as contained in the records of the company and are in compliance
with the specifications, codes, and standards listed above.
m‘.hmm‘.‘mhh Ine: M.F. Marcanio, Quality Manager
. .
RS Cmger o W [ asinar

YRRDE METALS Inc 06-14-11

510614CV022-1 SSP FITTINGS €O PO: 128825 Part #:
34.00PC 2048.00LB

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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CERTIFICATE OF TEST

ILETR 110929
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Total Pages: 77
Date: 09/29/11

SCHMOLZ + BICKENBACH EN-10204/3 1
Hlowisirg special snal salitions
Cerch Mill Orderg
1016076701 002129414/1/0
Cert Date Date Rov'd
7/20/10 7/20/10
Schmolz+Bickenbach USA, Inc.
1609 East Wilson
Batawvia, IL 60510
———————————————————————————————————— Product Description
AISI 316/316L Ugima XL Round SMQ aJs

Bright drawn, Solution annealed

EN 10088-3/ 1.4404
UNS S31600/531603
PO 400256

S5P FITTINGS
Tagi: 1346604

Customer Information
POH 0126152

UGITECH
Providing special ateel solutions

Order# 181223-1

Wt (LbB) ==-mmmmmmmmmmenn
12533.00
1559.00

cu Mo NI

Q.500 Z2.040 16.13

-------------- Bize ~-----c--ccccccccsccmccm e QR ---
Original 0.8125 x 144.0000 7
Delivered 0.8125 x 144.0000 83
Heat# 020036
---------------------------------- Chemical Analysis (Wt%) ------
C 8T MN P ] N CR
0.021 0.440 1.30C 0.033 0.0z32 G.041 16.580

----------------------------------- Steel Making Process --------
----------------------------------- Mechanical Properties

Tensile .02% Yield Elong Reduct of Hardness

RM KSI RP KST % 4D Area %2 HB
ACTUAL 106 BB 34 58 223

Eddy current tested

Macroetch test acceptable.

ASTM A262 Practice ALE acceptable
ASTM average grain size 5/8
Ni+2Mo = 14.21

B216LA Rev.12

ASTM A484/R4B4M-09/ ASTM A182M-09a/ ASTM A276-08a
ASTM A314-08/ ASTM R479/R479M-03/ ASTM A370-09
ASME SA182 2007 Sec.II & 04 Addenda

ASME SA479 Ed.2007 & Addenda

AMS 5648K/ BMS 56853F/ QQ-5-763F/ RMS QQ-5-763A

Free from continuous carbide network.
Free from mercury contamination at time of shipment.

radi i contamination at time of shipment.
BRodE Rl a0 B

d repairs.
Material according to ROHS+EURO NORME 2002/95 EC.

U.S.A.

Specifications & Remarks

mysspusa.com

Technical Department

age Nodsy

1.330.425.4250



CERTIFICATE OF TEST

5@1!.-10;2-!— BICKEN2ACH EN-10204/3.1
Plaviding spetal Bleal salutions
Certg Mill Grderd
1016076701 002129414/1/0
Cert Date Date Row'd
7/20/10 7/20/10

Sehmolz+Bickenbach USA, Inc.
1609 East Wilson
Batavia, IL 60510

--------------------------------- Specifications & Remarks
Material manufactured in the Reach Regulation Respect.

MELTED/HR: UGITECH SA, FRANCE
MANUFACTURED: UGITECH, ITALY

Compliant per DFARS 252.225-7009(JUL 2009)

TM/F032 Rev 1 10/01/05

ILETR 110929
REV. -

Total Pages: 77
Date: 09/29/11

UGITECH

Praviding special steel salutions

AN

Technical Department

e

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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™ "t

rCERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CO.VTRﬂi_If
CERT SERIAL# 000770112

CARPENTER

Carpenter Technology Corporation

L] mE RECORDING OF FP.LSF. FICTICIOLS OR FRAUDULENT STATEMENTS DR ENIRIES ON THI 5_ L_EI %

4
[H' B i’U'I[SIIrD A FELONY [NDER FEDERAL STATUTES INCLUDING FEDERAL LAW, TITL L]
HAT

101 Wast Bern Street, Reading, Pa. 18601 * THE IMLI.IE AMD OTHER TECHNICAL DATA REPRESENT THE SESULTS OF AMLYSES AN TESTS WAIE
: T b RO CAN B TRACED
Tel: (610) 208-2000 (8S00) 338-4592 EF{?I'WZE SDE%LE!.EEMEPE“TEEKnma Tlﬂm’['k LOT. f A HECDRDS E
& SATERTAL 15 WANUFACTURED FREE FROM WERCURY. RADIUM, ALPHA AND GAWMA SDLHCE CONTAMINATION
o JHIS DOCUMENT SHALL KOT HE REPRODUCED. EXCEPT IN FULL. WITHOUT THE WRITTEN COMSENT
05/06/11 OF CARFENTER TECHNDLOGY GORFURATION
i L CLIENT SELLER ( VERKAUFER /VENDEIRFAGE 1 OF 1
p—— S
S8F FITTINGS CORP . i CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER [)E: [ |
8250 BOYLE PARKWAY I s
TWINSBURG ,OH 44087 101 W. BERN STREET
READING +PA 192601

" ~
CUSTOMER OROER WO FBESTELL-NR. /M OF COMMANDE e CARPENTER WD. /WERKS-WR. fN° DE REFEREMCE INTERNE T DATE/DATUM/ATE HE]B—T-'EEMJL:HT.-'ﬂ'EI'-S

128146 (‘7"53} / @,{:\{ PHL764401 L28621 05/06/11 1335.000

HEAT NUMBER / SCHMELZE-NR. ¢ N° DE COULEE : 741494
PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED CCLD DRAWN

SPECIFICATION: SSP RMT316 REV B (09f11/01} EXCPT LTR (04/11/03) PENDING
—————————— w--- ASTM-A276-10 TYPE 316/316L

ASTM-A479-10A TYPE 316/31

ASME-SA479 2010 EDITION TYPE 316/316L

SI1IZE 0.875000 IN.({ 22.23 MM) HEX BAR
FRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

Cc (CcoM XRF SI (XRF P (XRF 5 (CoM CR (XRF)
O.Dlé ’ 1.§¥t : 0.50{ ) ﬂ.ﬂZé l 0.025 } 16.99

NI (XRF) MO (XRF) CU (XRF) N (FUS)
1.29 2.04 0.82 0.02

INTERGRANULAR CORROSION TESTED TQ ASTM-A262, PRACTICE A - ACCEPTABL
SOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUCUS GRRIN
BOUNDARY CARBIDE PRECIPITATION (NETWORK) .

HARDNESS AS SHIPPED, HREW & 9¢ ({MI
— —— Materiol Heat tCode

(T) RANSVERSE (L) ONGITUDINAL L
¥IELD STRENGTH, (0.20 %} ESI (MPA) Bz.nf 5?23
TENSILE STRENGTH, stt PA) 87.5 672 MAY 09 011
ELONGATION IN 2.00", % 36.0
REDUCTION OF AREA, % 7.0

GRAIN SIZE PER ASTM Ell2: 4

MATERIAL FRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN [
MATERIAL HAS BEEN MELTED IN USA CF QUALIFYING COUNTRY TO DFARS RHE{
MENTS 252. 225 7014 WITH ALTERNATE FOR QUALIFY COUNTRY 225.8
SUPEESEDED DFARS REQUIREMENTS DFARS 252.225-7008 252.225-900

CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2010 TO
THE REQUIREMENTS OF ISO 9001:2008B APPROVAL CERTIFICATE 10-1385R BY PERFORMAMNCE

REVIEW INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAFH

3.1 OF EN 10204 (DIN 50049 WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

IN ACCORDANCE WITH THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS.

HEIDI L. SUND.
GROUPLDR - SPECIF TIQ ERTIFICATION
CARPENTER TECHNOLO

2. 1A

= This eerixfbcation s mede o the cintomer privied on this form. Carpester neiiher nkes,
[hie vorfigende Tertifizierang ist mr (i den in diesemn Formular gesarmien Kunden guitip. Carperter therzmmmi mlﬁmmlﬁl I'cldt mmmmmmiﬁmu
Ce certificul eut i quengni vilshle posr |r client dont le noos esl ingring s ce formiaire Tadsura pa dy n vis-a-vis d'mr teree pericone

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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Lo Ny CERTIFICATO DI COLLAUDO
Acciaierie B ASNAIEPRUEFZEUGHS

Valbruna

S.p.A.

IS100 VICENZA |itala) - Vies cella scianza, 25 1 1

Fiap. . 3900 BOLZAND (fata) - Vis A,

UMD | e s e S

VALBRUNA STAINLESS (NG,

2400 TAYLOR STREET WEST
28801-FORT WAYNE, |4 48801-USA

eroonre ACCIAIERIE VALBRUNA S5.P A,
e TRITLAANS (raitery

Voha, 4

Dy Frove - Annaaleg GO PROCESSED
vl Pty

Avvise o Spediziones: D-VI10018725
L Py

O 4 27165
BT e e r——

"Ha-mmm E4ADD
B S Y

STOCK POMPTON

R e e

Certificalo nr: MESTBS26T02010/
[

Covtler ardine n; EITDOGIR41
T gl

A ———- Funrong te Collenaion
= e
Speciche
AL MG e w08 | g e
WS¢ BB EL ACE AMS 5648 K 531500 A AMS 5653 F 531603 A
AMS-D0-5-7E3 B M1AIEL A CF ASME SA182 2007 SHE0003 A ASME SATS3 2007 BAM 1)
ASHE SAZTE 2007 531600003 ACF & ASME SA3Z0 2007 BEM 3 ASME SA4TS 2007 53160000 A (u
ASTM A 182 2008A S31E0M03 As ASTM A193 2008 BEM & Asmmmmﬂm‘H:EE
ASTM A276 200BA S31E0M03 A CF ASTM A314 2008 5316004 ASTM AZZD 2008
ASTM AZTD 20084 ASTM A473 2001 SITG00:T 8 asmmmama mmmn
MIL-5-BE2 Bl 3163161 NACE MROVTS" 2005 531500103 & M
SEC I PT.A 2007 EDITION ADD. 20U BChemica: anatysis onfy and mechanics poppras.
t)SECIFT A 2007 EDTION ADD 2008% Imrr-urmhih
1 SECI PT A 2007 EDITION ADD 20056 SECH PT.A AT, HOm
131 Chw el srayw o ZE55 1 17 A 2001 BRTICA ABC: Toom 1 [: w 6
15y Chamica: analygia anly ard mechanios’ progenies SChamicn anaiysis only. e
e;: EII';S!LB;‘;;?M anly BCremcal nrabvsls oy #

Cuadia ITEJ16L
A

DFARS

wame MYAPML  MAXIVAL Fumronara; 3163180
e - pazechngTha e 1 el A g R

Pos i | Oggang Dimesioni - in Talleranza Lomgnazzn - in Comts | Pozzi Pago - LB Lol

P-.n MI'-IH o ::\; fwnmety | Hlmﬂ Owaase m
- a-;-- lu-:q -npp- m:‘ Totwrmen L “ﬂ Pacas ﬂ' L

oo7o Haxzgan | 0,8780 AB4.05 150 /152 249031 | 2538 111700860
‘Sono S SoddsTune 1uie v Sod fioal idvere [ P e ———TY = Conemin vene 8 [T ——
e e R st g | g RN, e e phfles i S
O L e e ey :-uu-mn-n Comote Wb end s pialene

1 T TEST ALLD STATO DIFORNITUAR B |

= st on deivsy Swdner  Fristag oel keisiersiBm pooss) e A Tete 0= loantue mm.mu-ﬂm"““

- e -u | Alungameme Slizane Auakerza g Dusuzra
et SR | F | R | SR |Em] B e =
| e | Ap 02% Edq Ra | ]
\ | A g b e l

VR e 1 mln | - 75 - a | - 50 | 140

SR Ja. || l___ | | 235

Al 25 ﬁeTL- 70 8 | 58 | IR I
r T N Y
I TEST| i min | max {

h ErilnﬁlxeforASTM E12_

Mechanical properties acsarding to ASTM ASTD
Jmalial chimica
[o—

Colnta +esr | W HE] 6.5 250 I T. cmn . 1 I | -
Sormrircoges | ma 500 tw fEw jwm i e by un L L LA | |
| C% | 5i% [ Mn% | Cr% Mo | Cu% N % | NT | | I
[ 24m03t o01s | 060 | 149 | 1671 | 205 | ose | 1008 _n_._pgg_ 0,030 | 0,065 | |
FProsueed wilhout ciass 1 O7one Supising substances.

Sctulicn heat trealed free from continuows carbice netwars
Amngaiing emparabrs: 1980 F far | hiwater
wcanza 06/07/10 Tehfironm 3 sk o s 0 bl b ‘ ks
M.WIW L2
L= ]
_ YARDR METALE Tne OR-31-10
S0082TCMD23-1 SOF PITTINGS CO  7O; 0124530 Part &
114, B3FC 1214 DOta

SSP 8250 Boyle Parkway 1.330.425.4250
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CERTIFICATO DI COLLAUDO
ABNAHMEPRUEFZEUGHNIS
INSPECTION CERTIFICATE

Acciaierie _
Valbruna sea h O et &9

36100 YVICENZA [ats) - Viake delia canzs, 254
siab ¢ 39100 BOLZAND {ttatia) - Via A Vola, &

Clhin ¢ R i e Avving b Spadizions: DV 00TETZY Cetilicate nr: MESTROZESH/2010/
VMFHJNADSTMN?ETS NE, e e
2400 TAYLOH BT WEST
4EBO1-FORT WAYHE, IN 46801-LSA m-- ENO00Fs0
O 6084 STOCK POMPTOMN
Procutioe ACCIAIERIE VALBRUNA S5.F.A, ol e
e
B i i b
Sggmn Annaaied COLD PROCESSED o Fiaparasees; E+ACD
--_E:-T:-_ri I ety gt St Fungone G# Golisudaione
i e e Frovhsmi g
Vegaene '-"“F'lﬂ

MEcrD and macro sicn test. OK

{margranutar Corresion Rt pe ASTM A262 pracl E: ok

ratorial i DFARS Compllant

Adatioes anas maratachres in [k o wa g OF k] Tl satprial iy from Maroury soniaminaten
w\runuuumwmmumwmmmlwanMmenkwm penciucilon Bl
T ity gt srar Syaiem T amrifiad) s rasrs Eusgmar Cvwiive [FNTVEC Arrs 11,41 by TUE and LLOYET B

- 1A
CeANERD o

——— Dl T Lokl =t . .
| Yicenza, 080710 W = P e Hhe ool Paging - 241 2 |

M Aiz ; |
i 1 | |

2 0O PO: 0124530 Pars

YARDE METALS Inc 08-31-10

SSP 8250 Boyle Parkway Twi i
" y y insburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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L
Certificate of Test
HEAT E101250 ORDER 615013/ 04 BOL 0209014 <« CERTIFICATION ‘ 1p/07/10
SHIP TO: 3
YARDE METALS INC
10160 PHILIPP PARKWAY
STREETSBORO 442410000
mmmmsmmmmmm ey et msscnmeewee  FTOUR ORDER & DATE =swsesro-sernces oo nonsndo =
POOT1AD0O4590 10/07/10 CUST#H# 0975001 CUST TAGH
cmemmee=mmemm————cmcs==s==e=-—= ITEM DESCRIPTION -----scc-ocoscmoccommmmnmma=-
GRADE 316L/316 Ship Condition COWDRA
Size 316L RND CFAR CONDA 1.2500 x 144 .000 RL
Country of Melt: UNITED KINGDOM Country of Mig.: UNITED STATES
NAFTA Country of Origin is Country of Melt
No weld repair
Free of mercury contamination, Free of radiation contamination
No WEEE relevant substances; Meets EU electrical ROHE
Teotal Bundles 13 Total Weight 27066
WO 2015155 Bundles: 1A WO 2015156 Bundles: 1D, 1E, 1F, 1G, 1H, 11, 1J, 1K, 1L,
1M, 1IN WO 2015253 Bundles: 1C
—————————————————————————————— SPECIFICATIONS ----=====scem=s=s==——c-—————-
MFG TO FINISHED BAR TN THE USA FECOM BILLETS IMPORTED UNITED KINGDOM
AMS 5648K, S653F EAE AMS-QQ-5-7638B
ME SA1B2 E07, ADT-08, ELD . ASME SA153 E10
ASME S5R479 E07, AQO7-09, E1OQ ASME SA320 BEM CL1 E10
Asqrn Al182 09 ASTM A262 58 Practice E %
AS AZ276 [3a ASTM A314 97 5
ASTM R479/R473M 09 ASTM Rd4B84 09 g
ASTM E112 96 ASTM A320 0B BSM Class 1 [ -
ASTM A193 0% BBEM DIN 50048/EN 10204 3.1B
DEARS 252.225.7014 6/05 DFARS 225.7002-3(B) (1).
Federal Spec QQ-8-763F NACE MRO175-032, mid-rad hard
Prodec Quality DFARS
————————————— ~=e-=-=-=--=--- MECHRNICAL & OTHER TESTS -—~—--—————————————|~-- ===
Hardness as shipped 170 HB
Hardneas as shipped [ 85 HRB )
Hardness as tested ao
Grain size 7.0 Tensile strength, KSI (MPa) 90.1 ( B21)
Micro 0K 0.2% Yield Strngth, KSI(MPa) 40.0 ( 278)
Intergranular corrosion DK
Macro oK Elongation % in 4D 52.5
Reduction of area % 74.2
cmmmEm——m———smems s —meo———— o= CHEMICAL COMPOSITION =---r==---—--csmccnsmmmn——==
Carbon [ .015 Manganesge {Mn) 1,690
Phosphorus (P ) 031 Sulphur 8} 024
gilicon (84) .323 Chromium {Cr) 16.680
Nickel (Wi} 10.0890Q Cobalt {Co . 215
Copper ({Cu} .373 Moly {Mo) 2.050
Nitrogen (N} L0765 Columbium (Ch) . 014
Titanium {Ti) 001 Aluminum {AL} .04
Tin {8n) 007 Boron (B ) L003
Yanadium ! oao oo
Columbium,
Tantalum (Ch+Tal 014
Iron (Fe) Balance
Melt Practice BAF
Refining Practice AQD
De-long Ferrite
Knowingly & willfully Ealﬁifying or concealing a material act on this form,
or making false, fictiticus or fraudulemnt statements or representations - '[D
herein could constitute a felony punishable under federal statutes. -‘;b
We hereby certify that the test results shown in this report are correct and \D [
accurate as contained in the recorda of the c© any and are in compliance
with the specifications, codes, and scandards listed abeove.
Outokumpa Stainlcss Bar, lne. M.F. Marcanio, Quality Manager

X043 Cranshaw Ploany, y
Fiehbrg, G 29125 At ernid”

YARDE METALS Ine 10-22-10

S01020CV029-1 SSP FPITTIRGS 00 PY: 125280 Part #:
T0.00PC 3656, DOLB

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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(A | -~
- -
Certificate of Test -
HEAT E110583 CRDER 620750/ D4 BOL 0212327 * CERTIFICATION = psfo3f11
SEHIP TO:
YARDE METALS
i 45 MEWELL STREET
SOUTHINGTON 064890000
—————————————————————————————— YOUR ORDER & DATE =s--cccccccrecrmemem e mm—m———
PLlO210HEQOZ2 6/03/11 CUST# 0975001 CUST TAGH
------------------------------ ITEM DESCRIPTION --------=semecccecmscccccaeana
GRADE 316L/318& Ship Condition CONDA
Size 316L RND CFA CONDA 1.3750 x 144.000 RL
Country of Melt: UNITED KINGDOM Country of Mfg.: UNITED STATES
HAFTA Country of Origin is Country of Melt
No weld repair
Free of mercury contamination, Free of radiation contamination
No WEEE relevant substances; Meets EU electrical ROHS
Total Bundles 2 Total Weight 3256 .
WO 2021505 Bundles: 1C, 1H DFARS i
------------------------------ SPECIFICATIONS ~---=-======cccccc-a= d
MFG TQO FINISHED BAR IN THE USA FROM BILLETS IMPORTED UNITED KINGDOM
AME 564BK, 5653F SAE AMS-QQ-85-T763B
ASME SAR182 EQ7, AO07-09, ElQ ASME S5A19%3 E10 - -
ASME SA479 EO7, AD7-03, E10 ASME SA320 BSM CL1 E10 Material Heal Code
ASTM R1B2 10a ASTM A262 928 Practice E Ef]
ASTM R276 10 ASTM A314 57 —
ASTM R4TS/A479M 1Da ASTM R484 11 JUL BB 2[}1\
ASTM E112 96 ASTM A320 10a BBM Class 1
ASTM Al193 l0a B&M DIN 50043%/EN 10204 3.1B
DFARS 252.225.7014 6/05 DFARS 225.7002-3(B) (1)
Federal Spec QQ-5-763F HACE MRO175-03, mid-rad hard Certified by
Prodec Quality Process Annealed 1900Fmin/WQ ;
NACE MRO175-03, ISO 15156:03 EN 10204 Type 3.1 Document
--------------------------- MECHANICAL & OTHER TESBTE -------=--r--e-eereewea-
Hardness as shipped 170 HBE
Hardness as shipped { 85 HRB )
Hardness as tested oo
Grain size 7.0 Tenslle strength,KSI (MPa) 92.6 ( 63B)
Micro OK 0.2% Yield Strngth,KSI (MPa) 42,2 { 291)
Intergranular corresion oK
Elongation % in 4D 56.0
Reduction of area % 78.2
----------------------------- CHEMICAL COMPOSITION ====cr-ccmcmcmccmm e e mmms
Carbon e ¥ .018 Manganese (Mn) 1.680
Phosphorua (P ) .032 Sulphur (s ) .025
8ilicon (8i) .389 Chromium (Cr) 16.640
Mickal {Hi) 10.070 Cobalt (Ca) 167
Copper iCu) .382 Moly {(Mo) 2.020 515 A TRI B IF T
Nitr (N ) 075 Columbium (Ch) .013 M
Titanium LTi) Q0& Aluminum (Al) . 005 ]
3111 ait :311; gﬁg Boron (B ) . 002
anadium .08 .00 -
columbium/ JUN -6 201
Tantalum (Cbhb+Ta) .013
Iron [Fe) Balance
Melt Practice ERF BY w
Refining Practice AQD WARCEL BEAUDET, CERTIFICATION
De-long Ferrice PROCESSOR
Knowingly & willfully falsifyi or concealing a material act on this form,
or making false, ficticicus or fraudulent statements or representations
herein could constitute a felony punishable under federal statutes.
We hereby certify that the test results shown in this report are correct and
accurate as contained in the records of the company and are in compliance
with the specifications, codes, and standards listed above.
o . M.F. Marcanio lity Manager
waﬂgl:ﬂpuwmr.lm +  Quality g Wfﬂ g
fichburg, 5C 28728 M l

YARDE METALS Imc 07-27-11

E10726CW010-1 55F FITTINGS ©O PO: 129367 Part #:
34.00PC 2164,.00LB

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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(CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLZ)
T SERIAL# 000778277

CARPENTER

Carpenter Technology Corporation
101 West Bern Streat, Reading, Pa. 19601

ru# RECORDING OF FALSE, FICTICIOUS OR FRALMULENT STATEMENIS OR EMTRIES DN THIS ﬂI}CUHFHI
BE EN[SHED AS & FELONY UNDER FEDERAL STATUTES INCLUDING FEDERAL LAW. TITLE L8

- THF_ 'I'ﬂLLlES AND OTHER '|EEH'N[|:J‘-|. DATA REPRESENT THE RESULTS OF AMALYSES AND TESTS HADE]

Tel: (610) 208-2000 (800) 338-4592 O SAMPLES COULECTED FROW THE TBTAL LOV. ORLGINAL DATA RECORDS CAN BE TRACED BY
REFERENCL TO THE CARPENTER OROER WUMBELR .
 MATERIAL {5 HANUFACTURED FREE FROM MERCURY, RADIUM, AL PHH AND GAMMA SOURCE CONTAMINATION
@ THIS DOCIMENT SHALL KOT BE RESEODUCED, FACEPT [N FULL, WITHOUT THE WRITTEN CONSENT
o8/01/11 OF CARFENTER TECHNOLOGY CORPDRA
CUSTOMER / BESTELLER / CLIENT SELLER { VERKAUFER ( VENDEURPAGE 1 OF 2
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERCER
8250 BOYLE PARKWAY DFARS
TWINSBURG ,OH 44087 101 W. BERN STREET
READING +PA 19601
" CUSTOMER ORDER NO. /BESTELL-KR. /N* DE COMMANDE Y CASPENTER HO./WERKS-AR./Ne DE REFERENCE INTEANE |  DATE/DATUM/DATE  JWEIGHT/GEWICHT /ROITS |
125182 PHLS58401 L29735 - 1 08/01/11 1014.000
HEAT NUMBER / SCHMELZE-NR. / N° DE COULEE : 741755

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

SPECIFICATION: SSP RMT316 REV B (09/11/01) EXCPT LTR (04/11/03) PENDING
—————————— --- ASTM-A276-10 TYPE 316/316L

ASTM-A479-10A TYPE 316/316L

ASME-SA479 2010 EDITION TYPE 316/316L

SIZE 0.750000 IN.( 19.05 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

C (coM) MHN (XRF) SI (XRF) P (XRF) 5 (CoM) CR (XRF)
0.015 1.59 D.62 0.024 0.024 16.75
NI {XRF) MO (XRF) CU(XRF) N (FUs)
11.22 2.05 0.83 0.02

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
SDLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
OUNDARY CARBIDE PRECIPITATION (NETWORK) .

HARDNESS AS SHIPPED, HRC . 23 (MIDRADIUS)

(T) RANSVERSE (L) ONGITUDINAL 1, Material Heat Code
YiBLD STRENGTH, (020 %) KSI(Mpa) 33.05 572 GG
TENSILE STRENGTH, KSI (MPA) 86.5 665
ELONGATION IN 2.00", % 37.0 AUG 02 2011
REDUCTTON OF AREA, % 76.0
GRAIN SIZE PER ASTM E112: 4 Cenmedby

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED i
MATERIAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTRY TO DFARS RE U

MENTS 252.225-7014 WITH ALTERNATE 1 FOR QUALIFYING COUNTRY 225,.872.1
SUPERSEDED BY DFARS REQUIREMENTS DFARS 252.225-7008 252.225-7009

THIS ORDER WAS MANUFACTURED IN ACCORDANCE WLTH CARPENTB§ SPECIALTY ALLOYS
OPERATIONS QUALITY PROGRAM MANUAL, REVISION 29 DATED 09/01

CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2010 TO
THE REQUIREMENTS OF ISQO 9001:2008 APPROVAL CERTIFICATE 10-1385R BY PERFORMANCE

REVIEW INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAPH

3.1 OF EN 10204 {DIN 50049) . WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

IN ACCORDANCE WITH THE PURCHASE ORDER AND SPECIFICATION REgEii‘ NES .

HEIDTI L. SUNDA
GROUPLDR - SPECIFICATIONSKCERTI
CARPENTER TECHNOLOGY CORPORATI

Thit ¢erlification i made to the cusioemer printed on thit forss. Carpenter neither mmkes, nar assemes respansibility for, &ny representation ar cerfification io other parties
e varliegende Zemiziening int nis i den I disser Formisar gerassien Kundén gatlg Capenter themmme gegenther Dritten keinerlei Hafung fiir die e gewieseren Daten cder Zertifizerumgen
\ £ cerliMTEAl o8l smiquement valnble po e clierd diel Je nom esd inprime sur ce formiilaine Carpester fassime p-unk mespeaakilizé powr une certification wus-A-vis dhane lierce peronne J

CATION

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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