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SSP INTRODUCTION

Since 1970, Parker CPI™ Instrumentation Tube Fittings have been designed as leak-free connections for
process, power and instrumentation applications. The Parker CPI" single ferrule system requires only two
metal-to-metal seal points to effect a leak-tight seal. These seals are to the fitting and to the tubing. The
Parker CPI™ tube fitting is designed so that repeated remakes will not affect sealing performance. Even in
the over-made condition sealing ability is excellent. The single-ferrule design is responsible for this
performance. The Parker CPI" single ferrule design allows the ferrule to bow during make-up. The bowing
action of the ferrule creates an active element that can expand and contract with temperature cycling and
maintain a leak-tight seal.!

In 1993 in response to continued customer requests for an alternative product offering in the
Instrumentation marketplace; strategic plans were developed within SSP to design, manufacture and
distribute American manufactured, Instrumentation quality tube fittings as a direct alternative to the
registered trademark brand of Parker CPI™. 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 Unilok® tube fittings.

To accomplish the required design plan tasks of verification and validation, a specialized Technical
Center was built within SSP. In addition to the exhaustive engineering calculations for confirmation of
design conformance to industry standards and other engineering developed criteria, customized NIST
traceable testing equipment was procured to allow comprehensive validation of design inputs.

In 1998, SSP Unilok brand tube fittings were offered to the marketplace as a direct alternative to Parker
CPI" single ferrule instrumentation tube fittings. Since then, hundreds of thousands of SSP Unilok tube
fittings have been manufactured and installed throughout the world.

In 2010, SSP’s Technical Center Laboratory was certified by A2LA to be compliant with the requirements
of ISO/IEC 17025:2005 (A2LA Certificate No. 3030.01). This certification assures that results developed by
SSP’s Technical Center Laboratory meet the same standard of accuracy, independence and integrity as
other certified third-party commercial laboratories. The scope of SSP’s accreditation, includes the
following test methods:

Impulse Testing (ASTM F1387, A5)
Pneumatic Proof Test (ASTM F1387, A3)
Hydrostatic Proof Test (ASTM F1387, A4)
Flexural Fatigue Test (ASTM F1387, A6)
Tensile Test (ASTM F1387, A7)
Hydrostatic Burst Test (ASTM F1387, A8)
Rotary Flex Test (ASTM F1387, A10)
Hardness — Rockwell C, B & N (ASTM E18)
Hardness — Vickers (ASTM E384)

1 US Patent 3,499,671; Parker Instrumentation CPl Tube Fittings catalog 4230, February 2000, p. 2.
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1.0 INTRODUCTION

This document’s purpose is to report, in a published format for public review, a representative sampling
of the Unilok tube fitting’s actual performance results from Production Validation Tests. The performance
results are measured against the Design Team’s Approved Acceptance Criteria, which are based on
meeting or exceeding the published and / or test-based performance of equivalent Parker CPI" tube
fittings.

1.1 SCOPE

Scope: This test report documents the results of performance testing for the %4”, %5”, %” and 1”, SSP Unilok
and Parker-Hannifin CPI Tube Fittings. The samples were tested for Interchange and Intermix in SSP’s

accredited Technical Center Laboratory.

1.2 REFERENCES

e SSP No.QMO06, “SSP Tech Center Laboratory Quality Manual”

e |SO 17025, “General Requirements for the Competence of Testing and Calibration Laboratories”

e SO 9001:2008, “Quality Management Systems — Requirements”

e ANSI/NCSL Z540-1, “Calibration Laboratories and Measuring and Test Equipment, General
Requirements”

e ASTM F1387-99, “Standard Specification for Performance of Piping and Tubing Mechanically
Attached Fittings”

e |SO 10012-1, “Quality Assurance Requirements for Measuring Equipment”

e MIL-STD-45662A, “Calibration System Requirements”

e SSP No. IP11, “Interchange Test”
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1.3 TEST SPECIMEN DESCRIPTION

This test report will document all of the testing involved in the validation of the Unilok design for
Interchange and Intermix with Parker CPI design.

SSP Sample (s) Heat Code (s)
Size 16 (1 inch)

SSP Male Connector ESL

SSP Nut RRJ

SSP Ferrule VAE

Size 12 (3/4 inch)

SSP Male Connector CNN
SSP Nut BRV
SSP Ferrule RAA

Size 8 (1/2 inch)

SSP Male Connector CRO
SSP Nut BRV
SSP Ferrule RAR

Size 4 (1/4 inch)

SSP Male Connector CRO
SSP Nut BRJ
SSP Ferrule RAC
1.4 SUMMARY

In every case all Unilok test results met or exceeded the established Design Team’s Acceptance Criteria
for these products. As such, they also met or exceeded equivalent major competitive product
performance, as measured in test data and / or reported in publications.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250 5
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2.0 TEST PROCEDURES AND RESULTS
2.1: INTERCHANGE TEST

Purpose: Test determines if all combinations of both a tube fitting body and a tubing assembly (tube,
nut, back ferrule, and front ferrule, assembled together per standard assembly instructions) of Unilok and
a Parker CPI fitting can be Interchanged in a complete tube fitting assembly, resulting in both adequate
gas and liquid pressure-retaining capability, based on ANSI / ASME B 31.3 maximum allowable working
pressure of the tubing.

This test simulates the interchange of fitting bodies with already made up tube assemblies in the field, for
components from either Unilok or Parker CPI fittings.

Unilok
CPI Body Body
CP1 I
Nut & Ferrule Unilok
Nut & Ferrules

Test Procedure: Five fittings of each manufacturer are tested. 1 fitting of each manufacturer is tested
at a time— one on each end of a 4 %4” long test tube, per Initial Makeup Test (see Section 3). Maximum
recommended wall tubing (worst case condition) is used for each tested product configuration. See
Figures 2.1.1 — 2.

The tube fitting assembly is assembled with body and components of same brand then subjected to the
Pneumatic Proof Test (ASTM F1387, A3), the bodies are then interchanged with the components of the
competitive brand and subjected again the Pneumatic Proof Test before being subjected the hydrostatic
Proof Test (ASTM F1387, A4) and Hydrostatic Burst Test (ASTM F1387, A8) in this interchanged condition.

Figure 2.1.1, Interchange Test Equipment Figure 2.1.2, Interchange Test Combinations

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250 6
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Pneumatic Proof Test: The tube fitting assembly is to sustain an air booster test pressure of 100 PSIG,
and then again at 1.25 times the ANSI / ASME maximum allowable working pressure of the tubing, up to
a maximum pressure of 10,000 PSIG. Failure is any observed air leakage bubble.

Hydrostatic Proof Test: The tube fitting assembly is to sustain a hydrostatic test pressure of 100 PSIG,
and then again at 1.50 times the ANSI / ASME maximum allowable working pressure of the tubing, up to
a maximum pressure of 10,000 PSIG. Failure is any observed water leakage.

Burst Test: The tube fitting assembly is to sustain a hydrostatic pressure, without observed leakage,
exceeding a minimum of 4 times the ANSI / ASME maximum allowable working pressure of the tubing.
Failure is to be by tubing burst, not by tube pushout from fitting. Acceptance criteria, not more than one

sample to fail per size.

Size 16 Interchange Test

1st 1st 2nd 2nd 1st
Make up Torque Pneumatic Pneumatic Pneumatic Pneumatic Hydrostatic Hydro Burst
1” x 0.095 Proof Test Proof Test Proof Test Proof Test Proof 14,600 PSI
* 100 PSI 4,563 PSI Remake 100 PSI 4,563 PSI 5,475 PSI
'§ Torque
“ L';)ts LFbts LFbts Ft Lbs LFbts Feib None
@ Leak Leak Leak Leak Leak Test Burst
e @ e 1.00 e None P/F None P/F None P/F None P/F None P/F Press. Leak P/F
.25 .50 .75 1.25
turns push-off
turns | turns | turns turns
1- other-
25 50 95 150 220 N P N P 75 None P None P None P 10,809 N/A
SSP end
SZS_P 28 48 142 250 360 N P N P 75 None P None P None P 14,913 Burst P
Sz-P 20 47 93 118 173 N P N P 60 None P None P None P 14,923 Burst P
Si_P 20 40 95 140 195 N P N P 65 None P None P None P 14,922 Burst P
SSS-P 15 30 73 105 145 N P N P 65 None P None P None P 14,918 Burst P
6-CPI 15 30 60 75 90 N P N P 110 None P None P None P 10,809 | push-off F
7-CPI 23 30 60 78 88 N P N P 160 None P None P None P 14,913 Burst P
8-CPI 25 37 70 85 93 N P N P 130 None P None P None P 14,923 Burst P
9-CPI 25 37 63 85 100 N P N P 110 None P None P None P 14,922 Burst P
égl 25 35 70 85 100 N P N P 150 None P None P None P 14,918 Burst P
Table 2.1.0 Size 16 Interchange Test
SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250 7
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Size 12 Interchange Test

1st 1st 2nd 2nd 1st
Make up Torque Pneumatic Pneumatic Pneumatic Pneumatic Hydrostatic Hydro Burst
3/4” x 0.095 wall tubing Proof Test Proof Test Proof Test Proof Test Proof 19,800 PSI
* 100 PSI 6,188 PSI Remake 100 PSI 6,188 PSI 7,425 PSI
'§ Torque
o Ft Ft Ft Ft Lbs Ft Ftlb None
Lbs Lbs Lbs Lbs Burst
@ Leak Leak Leak Leak Leak Test
@ @ @ 1.00 @ None P/IF None P/ None P/F None P/F None P/F Press. Leak P/
.25 .50 .75 1.25 push-
turns
turns | turns | turns turns off
Sls_P 12 19 53 78 105 None P None P 60 None P None P None P 21,212 Burst P
SZS_P 10 23 55 83 112 None P None P 60 None P None P None P 21,254 Burst P
Si-P 10 30 63 90 105 None P None P 55 None P None P None P 20,635 Burst P
SL;_P 8 18 40 55 70 None P None P 65 None P None P None P 21,080 Burst P
SSS-P 7 15 32 48 58 None P None P 65 None P None P None P 21,205 Burst P
6-CPI 17 25 48 58 63 None P None P 90 None P None P None P 21,212 Burst P
7-CPI 11 15 42 55 65 None P None P 95 None P None P None P 21,254 Burst P
8-CPI 15 22 43 50 58 None P None P 65 None P None P None P 20,635 Burst P
9-CPI 17 22 45 55 63 None P None P 60 None P None P None P 21,080 Burst P
(j;g_l 17 20 43 55 62 None P None P 60 None P None P None P 21,205 Burst P
Table 2.1.1, Size 12 Interchange Test
Size 8 Interchange Test
1st 1st 2nd 2nd 1st
Make up Torque Pneumatic Pneumatic Pneumatic Pneumatic Hydrostatic Hydro Burst
1/2” x 0.065 wall tubing Proof Test Proof Test Proof Test Proof Test Proof 19,000 PSI
* 100 PSI 5,938 PSI Remake 100 PSI 5,938 PSI 7,125 PSI
'§ Torque
® LFt:s L|:)ts LFl:s Ft Lbs LFl:s Feib ';‘;’:;‘i
@ Leak Leak Leak Leak Leak Test
e e e 1.00 e None P/ None P/F None P/F None P/F None P/F Press. Leak P/F
.25 .50 .75 turns 1.25 push-
turns | turns | turns turns off
Sls-P 27 155 200 270 350 None P None P 310 None P None P None P 20,300 Burst P
SZS-P 55 120 160 195 235 None P None P 290 None P None P None P 20,293 Burst P
S?;-P 50 125 180 205 250 None P None P 260 None P None P None P 20,500 Burst P
SZ;-P 50 130 180 240 305 None P None P 310 None P None P None P 20,506 Burst P
SSS-P 50 100 150 190 225 None P None P 310 None P None P None P 20,400 Burst P
6-CPI 95 180 205 265 325 None P None P 340 None P None P None P 20,300 Burst P
7-CPI 90 170 225 290 370 None P None P 270 None P None P None P 20,293 Burst P
8-CPI 90 170 220 265 310 None P None P 300 None P None P None P 20,500 Burst P
9-CPI 95 195 245 280 360 None P None P 330 None P None P None P 20,506 Burst P
égi 70 140 200 260 370 None P None P 260 None P None P None P 20,400 Burst P
Table 2.1.2, Size 8 Interchange Test
SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250 8
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Size 4 Interchange Test

1st 1st 2nd 2nd 1st
Make up Torque Pneumatic Pneumatic Pneumatic Pneumatic Hydrostatic Hydro Burst
1/4" x 0.049 wall tubing Proof Test Proof Test Proof Test Proof Test Proof 30,000 PSI
fo 100 PSI 9,375 PSI Remake 100 PSI 9,375 PSI 11,250 PSI
-E Torque
€ L[;ts Li)ts Li)ts I[lt:)ts Ft Lbs Feib ’;8 rns(:
@ Leak Leak Leak Leak Leak Test
e @ @ @ 1.25 None P/F None P/F None P/F None P/F None P/ Press. Leak PIF
.25 .50 .75 1.00 turns push-
turns | turns | turns | turns off
S:;—P 30 60 85 120 160 None P None P 50 None P None P None P 35,330 Burst P
SZS_P 35 70 100 140 180 None P None P 110 None P None P None P 34,982 Burst P
Ss;—P 25 60 95 140 210 None P None P 90 None P None P None P 35,187 Burst P
Si_P 30 60 100 150 210 None P None P 80 None P None P None P 34,980 Leak P
SE;—P 20 60 110 200 270 None P None P 60 None P None P None P 40,164 Burst P
6-CPI 40 70 80 110 150 None P None P 120 None P None P None P 35,330 Burst P
7-CPI 40 65 85 100 120 None P None P 200 None P None P None P 34,982 Burst P
8-CPI 35 70 95 110 150 None P None P 200 None P None P None P 35,187 Burst P
9-CPI 30 90 110 135 160 None P None P 150 None P None P None P 34,980 Leak P
ég_l 30 70 90 110 150 None P None P 220 None P None P None P 40,164 Burst P
Table 2.1.3, Size 4 Interchange Test
SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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2.2: INTERMIX TEST

Purpose: Test determines if all combinations of tube fitting components (nut, ferrule and fitting body)
of Unilok and Parker CPI can be intermixed in a tube fitting assembly, resulting in both adequate gas and
liquid pressure-retaining capability, based on ANSI / ASME B 31.3 maximum allowable working pressure
of the tubing.

This test simulates the random intermixing of inventoried Unilok and Parker CPI fitting components in the
field to make up tube fitting assemblies.

Test Procedure: Five samples of each intermix combination are tested. Two fittings of a given
combination of fitting components are tested at a time — one on each end of a 4 4" long test tube.
Maximum recommended wall tubing (worst case condition) is used for each tested product
configuration. See Table 3.2.1 below for the intermix combinations tested and figure 3.1.2 above for the
test equipment.

The tube fitting assembly is subjected to the Pneumatic Proof Test (ASTM F1387, A3), and then the
Hydrostatic Proof Test (ASTM F1387, A4) and finally the Hydrostatic Burst Test (ASTM F1387, A8).

Intermix
1 2 3 4 5 6
7 8 9 10 11 12
13 14 15 16 17 18
19 20 21 22 23 24
25 26 27 28 29 30
CPI CPI Unilok CPI Unilok Unilok BODY
CPI Unilok CPI Unilok CPI Unilok NUT
Unilok CPI CPI Unilok Unilok CPI FERRULE

Table 2.2.0, Intermix Combination Sampling Configuration

Acceptance Criteria:

Pneumatic Proof Test: The tube fitting assembly is to sustain an air booster test pressure of 100 PSIG, and
then again at 1.25 times the ANSI / ASME maximum allowable working pressure of the tubing, up to a
maximum pressure of 10,000 PSIG. Failure is any observed air leakage bubble.

Hydrostatic Proof Test: The tube fitting assembly is to sustain a hydrostatic test pressure of 100 PSIG, and
then again at 1.50 times the ANSI / ASME maximum allowable working pressure of the tubing, up to a
maximum pressure of 10,000 PSIG. Failure is any observed water leakage.

Burst Test: The tube fitting assembly is to sustain a hydrostatic pressure, without observed leakage,
exceeding a minimum of 4 times the ANSI / ASME maximum allowable working pressure of the tubing.
Failure is to be by tubing burst, not by tube pushout from fitting. Acceptance criteria, not more than 1
sample per size allowed to fail.

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. 1.330.425.4250
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Size 16 Intermix Test

Ist 1st 1st
Make up Torque Pneumatic Pneumatic Hydrostatic Hydro Burst
1” x 0.095 wall tubing Proof Test Proof Test Proof 14,600 PSI

z 100 PSI 4,563 PSI 5,475 PSI
Q
E Ft Ft P | Feibs | Ftibs None

ngs ngs ngs @ @ Leak P/E Leak P/F Leak P/E Test ?_:;'(t P/E

25 50 75 1.00 1.25 None None None Press. push-

turns | turns | turns turns turns off
1 20 40 80 100 120 None P None P None P 15,054 | Burst P
2 25 50 150 170 230 None P None P None P 15,054 | Burst P
3 30 45 80 90 125 None | P | None | P | None | P | 14,959 | Burst P
4 25 50 115 165 250 None P None P None P 14,959 | Burst P
5 25 45 80 100 135 None P None P None P | 14,974 | Burst P
6 25 60 140 210 310 None P None P None P 14,974 | Burst P
7 25 35 75 100 125 None P None P None P | 14,929 | Burst P
8 20 30 70 80 120 None P None P None P 14,929 | Burst P
9 25 45 90 110 150 None P None P None P 14,858 | Burst P
10 25 50 130 180 250 None P None P None P 14,858 | Burst P
11 25 45 75 90 115 None P None P None P 14,856 Burst P
12 30 50 110 160 250 None P None P None P 14,856 Burst P
13 25 40 85 100 115 None P None P None P 14,747 Burst P
14 20 40 95 130 160 None P None P None P 14,747 | Burst P
15 25 50 95 125 165 None P None P None P 14,831 | Burst P
16 25 55 150 20 310 None P None P None P 14,831 | Burst P
17 25 40 70 85 95 None P None P None P | 14,764 | Burst P
18 30 65 165 250 310 None P None P None P 14,764 | Burst P
19 25 40 75 100 125 None P None P None P | 14,702 | Burst P
20 25 40 75 110 160 None P None P None P 14,702 | Burst P
21 25 35 70 90 110 None P None P None P 14,859 | Burst P
22 20 35 85 145 165 None P None P None P 14,859 | Burst P
23 25 40 70 80 95 None P None P None P 14,823 Burst P
24 20 25 70 80 110 None P None P None P 14,823 Burst P
25 25 50 75 80 90 None P None P None P 14,787 Burst P
26 20 25 75 120 180 None P None P None P 14,787 Burst P
27 30 50 95 120 190 None P None P None P 14,725 | Burst P
28 20 45 95 125 160 None P None P None P 14,725 | Burst P
29 25 40 75 80 90 None P None P None P | 14,918 | Burst P
30 30 60 120 180 240 None P None P None P 14,918 | Burst P
Table 2.2.1, Size 16 Interchange Test
SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250
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Size 12 Intermix Test

Ist 1st 1st
Make up Torque Pneumatic Pneumatic Hydrostatic Hydro Burst
3/4” x 0.095 wall tubing Proof Test Proof Test Proof 19,800 PSI

z 100 PSI 6,188 PSI 7,425 PSI
Q
£
3 Ll;ts Ll;ts Ll;ts " ébs " @I;)bs Leak Leak Leak Test gsrni

2@5 5@2) 7@5 1.00 1.25 None P/F None P/F None P/F Press. ;.uesarl]( PIF

turns | turns | turns turns turns off
1 15 20 35 50 60 None P None P None P 21,090 | Burst P
2 15 35 60 90 130 None P None P None P | 21,090 | Burst P
3 20 25 45 55 60 None P None P None P | 20,861 | Burst P
4 15 25 45 60 90 None P None P None P | 20,861 | Burst P
5 10 25 35 50 65 None P None P None P | 20,730 | Burst P
6 10 25 50 65 75 None P None P None P 20,730 | Burst P
7 15 25 50 60 75 None P None P None P | 20,552 | Burst P
8 15 30 80 100 140 None P None P None P 20,552 | Burst P
9 15 20 40 50 60 None P None P None P 20,966 | Burst P
10 15 25 60 90 150 None P None P None P 20,966 | Burst P
11 15 25 40 45 55 None P None P None P 20,778 Burst P
12 10 20 35 45 55 None P None P None P 20,778 Burst P
13 15 25 40 45 60 None P None P None P 20,673 Burst P
14 20 35 60 80 125 None | P | None | P | None | P | 20,673 | Burst P
15 15 20 45 45 50 None P None P None P 21,039 | Burst P
16 15 35 55 120 135 None | P | None | P | None | P | 21,039 | Burst P
17 15 20 35 50 70 None P None P None P | 21,093 | Burst P
18 10 25 55 75 100 None P None P None P 21,093 | Burst P
19 15 20 45 55 70 None P None P None P | 20,945 | Burst P
20 15 20 50 90 135 None P None P None P 20,945 | Burst P
21 10 20 40 50 60 None P None P None P 20,742 | Burst P
22 10 30 75 110 135 None P None P None P 20,742 | Burst P
23 10 20 35 50 60 None P None P None P 20,754 | Burst P
24 15 25 70 90 110 None P None P None P 20,754 | Burst P
25 20 25 45 50 60 None P None P None P 21,023 Burst P
26 15 25 75 115 150 None P None P None P 21,023 Burst P
27 15 20 35 50 60 None P None P None P | 20,755 | Burst P
28 10 15 45 60 95 None P None P None P | 20,755 | Burst P
29 15 20 35 40 55 None P None P None P | 20,861 | Burst P
30 10 20 45 75 105 None P None P None P 20,861 | Burst P
Table 2.2.2, Size 12 Intermix Test
SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250
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Size 8 Intermix Test

Ist 1st 1st
Make up Torque Pneumatic Pneumatic Hydrostatic Hydro Burst
1/2” x 0.065 wall tubing Proof Test Proof Test Proof 19,000 PSI
S 100 PSI 5,938 PS| 7,125 PS|
[~}
E [ Tr Ft Ft
” Lbs Lbs Lbs Ft(;bs Ft(lr;j)bs Leak Leak Leak Test ’;3:5(:
2@5 g 7@5 1.00 1.25 None P/F None P/F None P/F Press. Leak PIF
turns | turns | turns turns turns push-off
1 70 150 190 250 340 None P None P None P 20,061 Burst P
2 50 115 150 195 310 None P None P None P 20,061 Burst P
3 70 140 190 245 295 None P None P None P 20,413 Burst P
4 50 140 200 255 435 None P None P None P 20,413 Burst P
5 80 210 260 295 365 None P None P None P 7,737 other-end N/A
6 50 110 175 245 300 None P None P None P 7,737 push-off F
7 65 150 180 265 365 None P None P None P | 20,313 Burst P
8 50 130 210 310 520 None | P | None | P | None | P | 20,313 Burst P
9 85 160 200 245 290 None | P | None | P | None | P | 20,020 Burst P
10 60 130 175 240 345 None P None P None P 20,020 Burst P
11 60 120 125 220 270 None | P | None | P | None | P | 20,018 Burst P
12 45 110 170 230 265 None P None P None P 20,018 Burst P
13 70 140 170 210 240 None P None P None P 19,985 Burst P
14 50 120 200 210 410 None P None P None P 19,985 Burst P
15 90 170 210 250 290 None P None P None P 20,428 Burst P
16 50 120 180 260 400 None P None P None P 20,428 Burst P
17 70 150 180 210 250 None P None P None P 19,963 Burst P
18 50 100 170 220 290 None P None P None P 19,963 Burst P
19 80 150 190 250 340 None | P | None | P | None | P | 20,381 Burst P
20 50 100 170 270 350 None | P | None | P | None | P | 20,381 Burst P
21 100 190 240 270 300 None P None P None P | 20,603 Burst P
22 50 110 170 210 350 None P None P None P 20,603 Burst P
23 80 160 190 230 290 None | P | None | P | None | P | 20,883 Burst P
24 50 110 150 200 290 None P None P None P 20,883 Burst P
25 70 140 180 260 300 None P None P None P 20,293 Burst P
26 60 150 180 240 450 None P None P None P 20,293 Burst P
27 60 140 190 240 280 None P None P None P 19,861 Burst P
28 50 110 160 210 350 None P None P None P 19,861 Burst P
29 60 130 170 210 270 None P None P None P 20,241 Burst P
30 50 100 150 190 240 None P None P None P 20,241 Burst P
Table 2.2.3, Size 8 Intermix Test
SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A. mysspusa.com 1.330.425.4250
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Size 4 Intermix Test

Ist 1st 1st
Make up Torque Pneumatic Pneumatic Hydrostatic Hydro Burst
1/4” x 0.049 wall tubing Proof Test Proof Test Proof 30,000 PSI

E 100 PSI 9,375 PSI 11,250 PSI

g Ft Ft Ft

” tbs tbs Lbs "o "o Leak Leak Leak Test ';3::;

2@5 g 7@5 1.%)0 1.(3)5 None P/F None P/F None P/F Press. Leak PIF
turns | turns | turns turns turns push-off

1 25 70 115 160 195 None P None P None P | 39,822 Burst P
2 8 65 120 165 240 None P None P None P 39,822 Burst P
3 15 65 85 120 150 None P None P None P 39,802 Burst P
4 15 55 100 145 185 None P None P None P 39,802 Burst P
® 20 70 100 145 200 None P None P None P | 36,153 Burst P
6 30 45 80 135 225 None P Leak F None P 36,153 Burst P
7 35 55 80 105 160 None P None P None P | 36,158 Burst P
8 25 75 145 200 270 None P None P None P | 36,158 Burst P
9 20 70 90 105 135 None P None P None P | 39,164 Burst P
10 25 65 115 165 230 None P None P None P 39,164 Burst P
11 20 55 80 125 175 None P None P None P 35,256 Burst P
12 20 55 80 120 185 None P None P None P 35,256 Burst P
13 25 55 90 140 180 None P None P None P | 35551 Burst P
14 15 50 90 165 225 None P Leak F None P 35,551 Burst P
15 50 80 115 200 255 None P None P None P | 38,097 Burst P
16 20 75 150 235 315 None P None P None P 38,097 Burst P
17 35 60 80 95 125 None P None P None P 34,709 Burst P
18 35 80 140 205 275 None P None P None P 34,709 Burst P
19 40 55 80 130 155 None P None P None P | 34,122 Burst P
20 50 95 145 230 310 None P None P None P | 34,122 Burst P
21 15 60 85 100 130 None P None P None P | 33,977 Burst P
22 25 65 130 210 305 None P None P None P | 33,977 Burst P
23 35 60 85 105 140 None P None P None P | 35714 Burst P
24 35 70 105 125 195 None P None P None P | 35714 Burst P
25 30 50 75 100 130 None P None P None P | 35,248 Burst P
26 15 60 80 150 225 None P Leak F None P | 35,248 Burst P
27 20 60 80 115 165 None P None P None P | 39,195 Burst P
28 20 80 150 220 300 None P None P None P | 39,195 Burst P
29 20 55 100 145 165 None | P | None | P | None | P | 39,748 Burst P
30 20 55 85 150 225 None P None P None P | 39,748 Burst P

Table 2.2.4, Size 4 Intermix Test
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Report No: ILETR110120
Revision: C

Total Pages: 40

Date: 01/20/11

3.0: TEST EQUIPMENT AND INSTRUMENTATION

Calibration and Standardization:
1. Description: 10,000 psi digital gage
Range: 0- 10,000 psi
ID #: 67176
Calibration Date: 01/21/10 Due Date: 01/21/11

2. Description: 10,000 psi transducer
Range: 0 — 10,000 psi
ID #: 74466
Calibration Date: 01/21/10 Due Date: 01/21/11

3. Description: 72,000 psi digital gage
Range: 0—72,000 psi
ID #:096221-1
Calibration Date: 12/01/09 Due Date: 12/01/10

4. Description: 72,000 psi transducer
Range: 0 — 72,000 psi
ID #: 096221
Calibration Date: 12/01/09 Due Date: 12/01/10

4.0: QUALITY ASSURANCE PROGRAM

The preceding lists the major Validation 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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Report No: ILETR110120
Revision: C

Total Pages: 40

Date: 01/20/11

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
A 179 Tube Standard Specification for Seamless Cold-Drawn Low-Carbon
Steel Heat-Exchanger and Condenser Tubes

A 213 Tube Standard Specification for Seamless Ferritic and Austenitic
Alloy-Steel Boiler, Superheater and Heat-Exchanger Tubes

A 249 Tube Standard Specification for Welded Austenitic Steel Boiler,

Superheater, Heat-Exchanger, and Condenser Tubes
A 269 Tubing Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing for General Service

B 68 Tube Standard Specification for Copper Tube, Bright Annealed

B 75 Tube Standard Specification for Seamless Copper Tube

B 88 Tube Standard Specification for Seamless Copper Water Tube

Table 4.0.0, ASTM Material Standards

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 4.0.1, Applicable Codes and Standards

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

A. PHOTOGRAPHS

Figure 2.1.1, Interchange Test Equipment

Figure 2.1.2, Interchange Test Combinations

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

| SSP Instrumentation

SSP I-Line Doc. #| ITR- 1091

-00-

Rev.

Subject: ASTM F 1387 Testing Data Sheets

Intermediate (computed) values:
Output (computed) values:

Input values:

Report No: ILETR110120

Revision: C
Total Pages: 40
Date: 01/20/11

ACCREDITED

TESTING CERT £3030.01

S?

Al

ITR - 1091 - 00, Test Data oER

PRODUCTS

i 1st P 2nd P 2nd P 1st
» . LRI P""";;" 100 | proofTest |Remake|Proof Test100Psi| Proof Test Proof LD T
m - Torgque

t = Al || RLE | LR | AL R Leak | Pass Leak Pass Ftlb Leak Pass Leak | Pass | Leak | Pass Test gzrn:t Pass

e e e i None Fail None Fail None Fail None | Fail | None Fail | Press. Leak Fail
turns turns turns turns turns push-off

1-S5P 25 50 95 150 220 None Pass None Pass 75 None Pass None Pass | Mone Pass | 10,809 |other-end| NAA
2-55P ] 48 142 250 360 None Pass None Pass 75 None Pass None | Pass | Mone Pass (14913| Burst P
3-55P 20 47 93 118 173 None Pass None Pass &0 None Pass None | Pass | Mone Pass [14923| Burst P
4-55P En 20 40 85 140 185 None Pass None Pass 65 None Pass None | Pass | Mone Pass (14922| Burst P
5-55P = 15 30 73 105 145 None Pass None Pass 65 None Pass None | Pass | Mone Pass [14918| Burst P
§-CPI e 5 30 50 75 90 None Pass None Pass 110 None Pass None Pass | None Pass |10,209| push-off F
7-CPl § 23 30 &0 78 88 None Pass None Pass 160 None Pass None | Pass | Mone Pass [145913| Burst P
8-CPl = 25 37 70 85 93 None Pass None Pass 130 None Pass None | Pass | Mone Pass Burst P
5-CPIl 25 37 63 85 100 None Pass None Pass 110 None Pass None | Pass | Mone Pass Burst P
10-CPI 25 35 70 85 100 None Pass None Pass 150 None Pass None | Pass | Mone Pass Burst P
1 20 40 a0 100 120 None Pass None Pass NiA NIA NiA None Pass Burst P
2 25 50 150 170 230 None Pass None Pass NiA NiA NiA None Pass Burst P
3 30 45 80 50 125 None Pass None Pass HiA NiA HiA None Pass Burst P
4 25 50 115 165 250 None Pass None Pass NiA NiA NiA None Pass Burst P
5 25 45 80 100 135 None Pass None Pass NiA NiA NiA None Pass Burst P
] 25 50 140 210 310 None Pass None Pass NiA NIA NiA None Pass Burst P
7 25 35 75 100 125 None Pass None Pass NiA NiA NiA None Pass Burst P
] 20 30 70 80 120 None Pass None Pass NiA NiA NiA None Pass Burst P
] 25 45 50 110 150 None Pass None Pass HiA NiA HiA None Pass Burst P
10 25 50 130 180 250 None Pass None Pass HiA NiA HiA None Pass Burst P
11 25 45 75 g0 115 None Pass. None Pass NiA NIA NiA Noneg Pass Burst P
12 30 50 110 160 250 None Pass None Pass HiA NiA HiA None Pass Burst P
13 25 40 85 100 115 None Pass None Pass HiA NiA HiA None Pass Burst P
14 . 20 40 85 130 160 None Pass None Pass HiA NiA HiA None Pass Burst P
15 E 25 50 85 125 165 None Pass None Pass HiA NiA HiA None Pass Burst P
16 § 25 55 150 20 310 None Pass None Pass NiA NIA NiA Noneg Pass Burst P
17 = 25 40 70 85 85 None Pass None Pass HiA NiA HiA None Pass Burst P
18 30 65 165 250 30 None Pass None Pass HiA NiA HiA None Pass Burst P
18 25 40 75 100 125 None Pass None Pass HiA NiA HiA None Pass Burst P
20 25 40 75 110 160 None Pass None Pass HiA NiA HiA None Pass Burst P
21 25 35 70 g0 110 None Pass None Pass NiA NIA NiA Noneg Pass Burst P
22 20 35 85 145 165 None Pass None Pass HiA NiA HiA None Pass Burst P
23 25 40 70 80 85 None Pass None Pass HiA NiA HiA None Pass Burst P
24 20 25 70 80 110 None Pass None Pass HiA NiA HiA None Pass Burst P
25 25 50 75 80 50 None Pass None Pass HiA NiA HiA None Pass Burst P
26 20 25 75 120 120 None Pass. None Pass NiA NIA NiA None Pass Burst P
27 30 50 85 120 180 None Pass None Pass HiA NiA HiA None Pass Burst P
28 20 45 85 125 160 None Pass None Pass HiA NiA HiA None Pass , Burst P
25 25 40 75 80 50 None Pass None Pass HiA NiA HiA None Pass [14918| Burst P
30 30 &0 120 180 240 None Pass None Pass NIA Ni& NIA None Pass [145918| Burst P
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SSP |-Line Doc. #| ITR- 1091

| SS5P Instrumentation

-00-

Rev.D

Subject: ASTM F 1387 Testing Data Sheets
ITR - 1091 - 00, Test Data

Intermediate (computed) values:
Output (computed) values:

Input values:

Report No: ILETR110120

Revision: C

Total Pages: 40
Date: 01/20/11

ACCREDITED

TESTING CERT #3030.01

SO

STEEL
PRODUCTS
1st Pneumatic
1st Pneumatic 2nd P Znd P 1st
keI e ALY || T e Proof Test 100 PSI|  Proof Test Proof i !
Sam p Remake
# = | Ftibs | Ftilbs | Ftlbs | Ftibs | Ftlbs fordue [Wen
@2 | @n| @7 |@10| @12 Leak | Pass Leak | Pass Ftlb Leak Pass | Leak | Pass | Leak | Pass | Test | Bus | Pass
None Fail None Fail None Fail Hone Fail None Fail |Press.| Leak Fail
turns turns turns turns turns push-off
1-28P 12 19 53 78 105 None Pass None Pass. 50 None Pass None Pass. None Pass 21212 | Burst P
2-55P 10 23 55 83 112 None Pass Nong Pass 60 Nong Pass None | Pass None Pass | 21254 | Burst P
3-55P 10 30 63 50 105 None Pass None Pass 55 None Fass None Pass None Pass | 20,635 | Burst P
4-35P 2 8 18 40 55 70 None Pass None Pass 65 None Pass None Pass None Pass 21,050 | Burst B
5-55P E 7 15 32 43 58 None Pass Nong Pass 65 Nong Pass None | Pass | Nong Pass | 21,205 | Burst P
B-CPI H 17 25 48 58 63 None Pass None Pass 50 None Pass None Pass None Pass 21212 | Burst P
7-CPI E 11 15 42 55 65 None Pass Nong Pass 95 Nong Pass None | Pass | Nong Pass | 21254 | Burst P
8-CPI = 15 22 43 58 None Pass Nong Pass 65 Nong Pass None | Pass None Pass | 20635 | Burst P
8-CPI 17 22 45 63 Nong Pass Nong Pass 60 Nong Pass None | Pass None Pass | 21080 | Burst P
10-CPI 17 20 43 52 Nong Pass None Pass &0 None Fass None Pass None Pass | 21205 | Burst P
1 15 20 35 Lll) None Pass None Pass HiA HiA HiA None Pass [21,080| Burst P
2 15 35 &0 130 None Pass None Pass NiA NiA NiA None Pass |21,090| Burst P
3 20 25 45 55 None Pass None Pass HiA HiA HiA None Pass |20,861| Burst P
4 15 25 45 &0 Nong Pass None Pass HiA NiA HiA None Pass [20,861| Burst P
5 10 25 35 50 None Pass None Pass HiA HiA HiA None Pass |20,730| Burst P
] 10 25 50 65 None Pass None Pass HiA HiA HiA None Pass |20,730| Burst P
7 15 25 50 80 None Pass None Pass NiA NIA NiA None Pass Burst P
8 15 30 80 100 None Pass None Pass HiA HiA HiA None Pass |20,552| Burst P
9 15 20 40 50 None Pass None Pass HiA HiA HiA None Pass |20 966 | Burst P
10 15 25 &0 50 None Pass None Pass HiA HiA HiA None Pass |20 966 | Burst P
11 15 25 40 45 None Pass None Pass HiA HiA HiA None Pass |20,77&| Burst P
12 10 20 35 45 None Pass None Passz Ni& NIA Ni& None Pass |20,772| Burst P
13 15 25 40 45 None Pass None Pass HiA HiA HiA None Pass |Z20673| Burst P
14 * 20 35 &0 80 None Pass None Pass HiA HiA HiA None Pass |Z20673| Burst P
15 E 15 20 45 45 None Pass None Pass HiA HiA HiA None Pass [21,03%| Burst P
16 ] 15 35 55 120 None Pass None Pass HiA HiA HiA None Pass [21,03%| Burst P
17 = 15 20 35 50 None Pass None Passz NiA NIA NiA None Pazs |21,0%3| Burst P
18 10 25 55 75 100 None Pass None Pass HiA HiA HiA None Pass [21,093| Burst P
18 15 20 45 55 70 None Pass None Pass HiA HiA HiA None Pass |20945| Burst P
20 15 20 50 90 135 None Pass None Pass NiA NiA NiA None Pass |20,945| Burst P
21 10 20 40 50 &0 None Pass None Pass HiA HiA HiA None Pass |20, 742| Burst P
22 10 30 75 110 135 None Pass None Pass MiA NiA MiA None Pass [20,742| Burst P
23 10 20 35 50 &0 None Pass None Pass HiA HiA HiA None Pass |20,754| Burst P
24 15 25 70 50 110 None Pass None Pass HiA HiA HiA None Pass |20,754| Burst P
25 20 25 45 50 &0 None Pass None Pass NiA NiA NiA None Pass |21,023| Burst P
26 15 25 75 115 150 None Pass None Pass HiA HiA HiA None Pass |21,023| Burst P
27 15 20 35 50 &0 None Pass None Pass MiA NiA MiA None Pass [20,755| Burst P
28 10 15 45 &0 85 None Pass None Pass HiA HiA HiA None Pass |20,755| Burst P
25 15 20 35 40 55 None Pass None Pass HiA HiA HiA None Pass |20,861| Burst P
30 10 20 45 75 105 None Pass None Pass NiA NIA NiA None Pass |20,861| Burst P
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SSP |-Line Doc. #| ITR- 1091 -00-

| SSP Instrumentation

Rev. Ej

Subject: ASTM F 1387 Testing Data Sheets

Input values:

Intermediate (computed) values:

Output (computed) values:

Report No: ILETR110120

SO

Revision: C
Total Pages: 40
Date: 01/20/11

ACCREDITED

TESTING CERT #3030.01

ITR - 1091 - 00, Test Data STANLESS
PRODUCTS
1st Pneumatic - o o
LA ponleSin 15;::;#?:: © Przcll‘:f Test 100 P zngr:)of Test = Proof e
2] Remake
Sam ¥

¥ = |nitbs | mitbs | mibs |mLos| inLbs T‘:m.:e o
@2 | @so @7 |@ioo| @i2s Leak | Pass Leak Pass L Leak Pass Leak | Pass | Leak | Pass Test Eurst Pass
None Fail None Fail None Fail None Fail None Fail Press. Leak Fail

turns turns. turns turns turns push-off
1-55P 27 155 200 270 350 None Pass None Pass 310 None Pass None Pass None Pass 20,300 Burst Pass
2-55P 55 120 160 185 235 None Pass None Pass 250 None Pass None | Pass None Pass 20,292 Burst Pass
3-55P 50 125 180 205 250 None Pass None Fass 260 None Pass None | Pass None Pass 20,500 Burst Pass
4-55P En 50 130 180 240 305 None Fass None Pass 310 None Pass None | Pass None Pass 20,508 Burst Pass
5-55P = 50 100 150 190 225 None Pass None Pass 310 None Pags None Pass None Pass 20,400 Burst Pags
5-CPI E 95 180 205 265 325 None Pass None Pass 340 None Pass None Pass MNone Pass 20,300 Burst Pass
7-CHl § 50 170 225 280 370 None Pass None Pass 270 None Pass None | Pass None Pass 20,292 Burst Pass
8-CPI = 50 170 220 265 30 None Fass None Pass 300 None Pass None | Pass None Pass 20,500 Burst Pass
9-CPI 85 185 245 280 360 None Pass None Fass 330 None Pass None | Pass None Pass 20,508 Burst Pass
10-CPI 70 140 200 260 370 None Pass None Pass 260 None Pass None Pass Maong Pass 20,400 Burst Pass
1 70 150 150 250 340 None Pass None Pass NJA NA NiA None Pass | 20,061 Burst Pass
2 50 115 150 195 310 None Pass None Pass NJA NJA NiA None Pass | 20,081 Burst Pass
3 70 140 180 245 285 None Fass None Pass /A HiA NiA Mone Pass | 20,413 | Burst Pass
4 50 140 200 255 435 None Pass None Fass /A HiA MiA Mone Pass | 20413 | Burst Pass
5 80 210 260 285 365 None Pass None Pass NiA Hi& NI None Pass 7,737 |other-end| NIA
[ 50 110 175 245 300 None Pass None Pass NiA NiA MNiA None Pass 7,737 | push-off Fail
7 65 150 180 265 385 None Pass None Pass NJA NJA NiA None Pass [ 20,313 Burst Pass
8 50 130 210 310 520 None Pass None Pass /A HiA NiA Mone Pass | 20,313 | Burst Pass
] 85 160 200 245 250 None Pass None Pass /A HiA MiA Mone Pass | 20,020 Burst Pass
10 &0 130 175 240 345 None Fass None Fass /A HiA MiA Mone Pass | 20,020 Burst Pass
ihl 80 120 125 220 270 None Pass None Pass NJA NIA NiA Hone Pass [ 20,018 Burst Pass
12 45 110 170 230 265 None Pass None Pass NJA NA NiA MNone Pass [ 20,018 Burst Pass
13 70 140 170 210 240 None Pass None Pass /A HiA NiA Mone Pass | 15,885 | Burst Pass
14 . 50 120 200 210 410 None Fass None Fass /A HiA MiA Mone Pass | 15885 | Burst Pass
15 E 50 170 210 250 250 None Fass None Pass /A HiA MiA Mone Pass | 20428 | Burst Pass
16 g 50 120 180 260 400 None Pass None Pass NJA NIA NiA Mong Pass [ 20,428 Burst Pass
17 = 70 150 180 210 250 None Pass None Pass NJA NJA NiA None Pass 19,963 Burst Pass
18 50 100 170 220 250 None Fass None Pass /A HiA NiA Mone Pass | 15,963 | Burst Pass
18 80 150 180 250 340 None Fass None Pass /A HiA MiA Mone Pass | 20,381 Burst Pass
20 50 100 170 270 350 None Pass None Fass /A HiA MiA Mone Pass | 20,381 Burst Pass
21 100 190 240 270 300 None Pass None Pass NJA NIA NiA Mong Pass | 20,603 Burst Pass
22 50 110 170 210 350 None Pass None Pass NJA NJA NiA None Pass [ 20,603 Burst Pass
23 30 160 190 230 250 None Pass None Pass NJA NJA NiA None Pass [ 20,833 Burst Pass
24 50 110 150 200 250 None Pass None Fass hiA HiA NiA Mone Pass | 20,883 | Burst Pass
25 70 140 180 260 300 None Pass None Pass /A HiA MiA Mone Pass | 20283 | Burst Pass
26 &0 150 180 240 450 None Fass None Fass /A HiA MiA Mone Pass | 20283 | Burst Pass
27 50 140 150 240 280 None Pass None Pass NJA NA NiA None Pass 19,861 Burst Pass
28 50 110 160 210 350 None Pass None Pass NJA NJA NiA None Pass 19,861 Burst Pass
25 &0 130 170 210 270 None Pass None Pass /A HiA NiA Mone Pass | 20241 Burst Pass
30 50 100 150 150 240 None Fass None Fass hiA /A MiA Mone Pass | 20241 Burst Pass
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-00 -

Rev.[ B ]

Intermediate (computed) values:

Subject: ASTM F 1387 Testing Data Sheets

Output (computed) values:

Input values:

Report No: ILETR110120

Revision: C
Total Pages: 40

Date: 01/20/11

ST

ACCREDITED

TESTING CERT #3030.01

ITR - 1091 - 00, Test Data P
PRODUCTS
1st Pneumatic .
LR TR IE ozl 1s;r$l}2:tl - Przg:f Test 100 PSI Zn:r:)of Test = Proof Hydro Burst
Sam o Remake
# 2 In Lbs In Lbs InLbs | Inlbs | Inlbs Torque W=
@ | @ | @75 |@o0| @izs | Lo | Pass [ Leak | Pass | nb | Leak o | Leak | Pass | Leak | Pass | Test | gust | Pass
turns turns turns turns tums None Fail Hone Fail None None Fail | None Fail Press. pul-:h?';” Fail
1-35P 30 60 85 120 160 Mone Pass None Pass 50 None Pass None Pass | None Pass 35330 | Burst P
2-55P 35 70 100 140 180 Hone Pass Hone Pass 110 None Pass MNone Pass | Mone Pass 34982 | Burst B
3-35P 25 60 85 140 210 Mone Pass None Pass 50 None Pass None Pass | None Pass 35187 | Burst P
4-55P g 30 &0 100 150 210 Mone Pass None Pass &0 None Pass None Pass | Mone Pass 34920 | Leak P
5-35P E 20 60 110 200 270 Mone Pass None Pass 60 None Pass None Pass | None Pass 40,164 | Burst P
&-CPl e 40 70 &0 110 150 Mone Pass None Pass 120 None Pass None Pass | MNone Pass 35,330 | Burst P
7-CPl E 40 65 85 100 120 Mone Pass Hone Pass 200 None Pass None Pass | None Pass 34382 | Burst P
8-CPl 35 70 95 110 150 None Pass None Pass 200 None Pass None Pazz | MNone Pass 36187 | Burst P
g9-CPl 30 90 110 135 160 Mone Pass Hone Pass 150 None Pass None Pass | None Pass 34,380 Leak P
10-CPI 30 70 50 110 150 Mone Pass None Pass 220 None Pass None Pass | None Pass 40164 | Burst P
1 25 70 15 160 195 Mone Pass Hone Pass Nis, 74 P& None Pass 38,822 | Burst B
2 ] 65 120 165 240 Mone Pass Hone Pass HiA /A WA Hone Pass | 39,822 | Burst P
3 15 65 85 120 150 Hone Pass Hone Pass Ni& NiA Ni& Hone Pass 38,802 | Burst B
4 15 55 100 145 185 Mone Pass Hone Pass HiA /A WA Hone Pass | 39,802 | Burst P
5 20 70 100 145 200 Hone Pass Hone Pass NiA, NZA Ni& Hone Pass 38,153 | Burst B
-] 30 45 80 135 225 None | Pass Leak Fail NI NiA Ni& None | Pass | 36,153 | Burst P
7 35 55 20 108 1860 Mone Pass None Pass NiA NZA Ni& Hone Pass 38,158 | Burst P
& 25 5 145 200 270 Mone Pass Hone Pass MNIA NiA Ni& None Pass 36,158 | Burst P
9 20 70 50 105 135 Mone Pass None Pass Ni&, Ni& Ni& None Pass 38,184 | Burst P
10 25 65 15 165 230 Mone Pass Hone Pass MNIA NiA Ni& None Pass 39,164 | Burst P
1" 20 55 a0 125 175 None Pass None Pass Ni& NiA Ni& Hone Pass 35,256 | Burst P
12 20 55 &0 120 185 Mone Pass Hone Pass Nis, 74 P& None Pass 35,256 | Burst B
13 25 55 50 140 180 Mone Pass Hone Pass HiA /A WA Hone Pass | 35551 | Burst P
14 15 50 50 165 225 None Pass Leak Fail NiA NiA Ni& None Pass 35,551 | Burst P
15 E 50 30 115 200 255 None | Pass None Pass NI NiA Ni& None | Pass | 38097 | Burst P
16 g 20 75 150 235 315 None Pass None Pass NIA Ni& Ni& None Pass 38,097 | Burst P
17 = 35 60 &0 85 125 Mone Pass Hone Pass HiA /A WA Hone Pass | 34,709 | Burst P
12 35 80 140 205 275 Mone Pass None Pass NIA NiA Ni& None Pass 34,709 | Burst P
19 40 55 &0 130 155 Mone Pass Hone Pass HiA /A WA Hone Pass | 34122 | Burst P
20 50 95 145 230 310 Mone Pass None Pass Ni&, Ni& Ni& None Pass 34122 | Burst P
21 15 B0 85 100 130 Mone Pass Hone Pass MNIA NiA Ni& None Pass 33,977 | Burst P
22 25 85 130 210 305 None Pass None Pass Ni& NiA Ni& Hone Pass 33,977 | Burst P
23 35 60 85 105 140 Mone Pass Hone Pass MNIA NiA Ni& None Pass 35,714 | Burst P
24 35 70 105 125 195 None Pass None Pass NIA NJA NI& None Pass 35714 | Burst P
25 30 50 7S 100 130 Mone Pass Hone Pass Nis, 74 P& None Pass 35,248 | Burst B
26 15 80 80 150 225 None | Pass Leak Fail NI NiA Ni& None | Pass | 35248 | Burst P
27 20 60 &0 1S 165 Hone Pass Hone Pass Ni& NiA Ni& Hone Pass 38,195 | Burst B
8 20 80 150 220 300 Mone Pass Hone Pass HiA /A WA Hone Pass | 35,195 | Burst P
25 20 55 100 145 165 None Pass None Pass NIA Ni& Ni& None Pass 39,748 | Burst P
30 20 55 85 150 225 Mone Pass None Pass HiA /A MiA Hone Pass | 35,748 | Burst P
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C. MATERIAL CERTS

Certificate of Test

HEAT ELQ0898 ORDER £12332/ U1 BOL 02D%E87 + CERTIFICATION * 1i/1fin

EHIP TG:
YARDE METALS (VMI ORDERS)
75 ATRORAST RO

SOUTHINGTON oe4830002 -
| HC: GIK ¥ ESC

—rmmapEm e em e pm e e smm e e PR CRDER & DATE »ewreee s m el o e

COo0E1TTI002 11/12/10 CUSTH 097500 CUST TRGHTOOSLTTSCOZ
------------------------------- TTEN DEECRIPTION - rm == =i Aol A R o el i &
SRADE 316L/316 Ship Condition CONDR
Size 316L HEXY CDA CONDA 1.3750 x 144.000 RL
Country of Melt: UNITED EKINGDOM country of Mfg.: UNITED SETATES

MAFTA Colntry of Origin is CTounbry of Melr
HNo weld repair
Free of mercury contamination, Free of radiation contaminabion
Ne WEEE relevant substances; Mests EU electrical ROHS

Total Bundles 1 Tozal wWeight 1784

WO 2013255 Bundles: 1A

B etk e rioiod SPECIPICATIONS ~==seme===co——c—-c=ssampm=ean=
MFS TO FINISHED BAR IN THE USA FROM BILLETS IMPORTED UNITED KINGDOM
AME S54BK, SE53F SAE MME-QQ-B-T638B
AESME smsi EO07, AQ7-08, E10 AAME SR183 El0
ASME Sh4T2.E07, AOT-09, ELQ ASTM AlB2 0F
ASTH AZE62 02a bractice A/E ASTM R2TE Ofa
N;%'_: A4 TRAAATIM 09 ASTM RdB4 09 ;
AS A3z20 08 HEM Clamss 1 ASTM A153 05 Gr BSM Clasa 1D
DFARE 252.225.7el4 &/05 DEERS 225.7002-3 {8} {1)
Federal =g QQ-3-763F Eddy Current bteststdl
HAECE MEOL75-03, mid-rad hard Prodec Qualiby
------ wmmmmmramm—m—mmem==-— MECHANICAL & OTHER TESTS swewwwsewrsoses
Hardoess as shipped (207 HB )
Hardnesc ac shipped $3 HRB
Grald size E.5 Tensile strength KSI (MPa)l 56
Micko BE 0,2% Yield Strngth, EST(Mba] 75 .
Intergranular corrasion (0

Elongation % in 4D [

Reduction of area % Tl
————————————————————————————— CHEMICHL (OMPORTITION -+ am=sbmmiirw & rfrorhaees seaw
carbon {2 ] .18 Manganese {Mnl  2:710
Fhosphorus (P | .03 Sulphur 8 } et
Silicon 151} L38O Chromium {erl 1a.71l0k [
Hickal {Ni} 10,050 Cobalt (Co) 265 wmﬁmm“““"'é‘ﬁmm
Copper {cu} .383 Moly (Mol 2,080 qussATAUECOPY OF LG o
Hitregen M} 073 Columbium {r:m -0BS WTWWWM
Titanium {Ti) .oo2 glumiu.um th.l-% .ggg RECEIVED
Tin 18n} .04a7 oTOn 8 .
vanadium IV }  .U50 Tpd NOV 1 6 2010
Columbium/
Tankalum (Ch+Ta} .0gs o &M
Ir?n  IPed Balag;; 2&%‘ —
Melt Pracclceé CERTIFICATION
Refining Practice ADD KATHY BELL.

De-long Ferrite

Knowingly & willfully falﬂifyin% or conoealing a material act on this form,
or mak'ing false, fietitious or [raudulept sbatements or repressntatlions
hersin could consktitute s felony puniehable under federal statutes.

We hereby certify chat the test’ resules shown in this report are cortect and
accurats as contained in the records of the cmnEany and are in compliance
with the ppecificationa, codes, and grandards listed above.

M.P, Marganio, Quality Manager

Dutohurmpd U_;ﬂllkn Bar, Ing, .
2043 Crmnghaws PR,
Richuurg, BF: 2872 me

YAHDE METALS Ing Q5=1£-11

SLASL1ZCV06-1 S5F FITTIRGS OO PO:; 120395 Park |
1l4.00PC 955 -00LB
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N Ie'wﬁj Certificate of Test

HEAT B100530 ORDER €14333/ 01 HOL 0210146 * CERTIFICATION v m/jo7/i11
SHIP TO: ¢

YARDE METALS (VMI ORDERE)
75 AIRCRAFT RD

SOUTEINGTON p&€4sB8S0O0DO Hc: ;TF¢K&G-

------------------------------ YOUR ORDER & DATE ~=r==vo-m—--eccecc-snasunss=m
COOE17TS003 1/07/11 CUSTH 0975001 CUST TAG#CO0617T2003
e ITEM DESCRIFTION -------=smccccsasca= e —--

GRADE 31EL/316 ship Condition CONDA
Size 316L HEX CDA CONDA 1.5000 x 144.000 RL
Countzy of Malt: UNITED KINGDOM Country of m‘.g. : UNLTED STATES
NAFTA Country of Origin is Ceuntry of Melt

No weld repair
Free of mercury contamination, Free of radiation contamination
No WEEE relevant substances; Meets BU eleotrical ROHS

Total Buridles X Total Weight 1858 DFMS

WO 2013746 Bundles: 1A

---------------------- s SPECTFICATIONS r=sesebsc——nenoso - g ommemm
AM:E ;?‘EIHISHED BAR IN THE USA FROM BILLETS IHPg.g'l‘gD?I‘]ggm EINGDOM ’
K, S653F SAE AMS-QQ-5-!
ASME SA182 E07, AQ7-08, E10 ASME EA193 E10 Material Heat Code
ASME SA479 K07, AO7-08, E10 ASTM Al182 09
ASTM A262 02a Practice A/B ASTM A276 10 4 o
ASTM R479/A479M 10 ASTM A454 09 ’
ASTM A320 08 BBM Class 1 ASTM A193 09 Gr Bem class 10 FEB 0 3 2011
DFARS 252.225.7014 6/05 DFARS 225.7002-3(B) {1)
Federal Sgec -8-763P Eddy Current tested
NACE MRO175-03, mid-rad hard Prodec Quality
--------------------------- MECHANICAL & OTHER TESTS -~---sersecswescswa=
Hardness as shipped (207 HB )
Hardness ag shipped 83 HRB
Grain size 4.0 Tensile scrength,KSI (MPal
Micro CK 0.2% Yield Strngth, KSI (MPa)
Intergranular corrosion oK
Elongation % in 4D
Reduction of area %
e - e CHEMICAL COMPOSITION -----ssacisrsc= Pt
Carbon <) ,920 Manganese (Mn) 1.710
Phosphorus (P ) .029 Sulpbur {8 ) .024
silicon }ss 411 Chromium {Cr) 16.700
Nickel Ni 10.06C Cobalt {Co) .270
Copper {=h) .558 Moly {Mo) 2.070
Ticasfum (T4} 002 Afuminam (A1) 008
Titanium (Ti} - num i ;
Tin . (Bn} .008 Boron B ) .003 JAN 10 201
Vanadium v ) 080 .00
Columbium/ ’{ .
Tantalum (Ch+Tal .A7€ BY
Iron {Fe) Balance MELISSA GAGNIER CERTIMICATION PROCESSOR
Melt Practice BREF

Refining Practice AOD
De~long Ferrite

Xnowingly & willfully fa:laityimg or cencealing a material act on this form,
or making false, fictitious or traudulent 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 complisnce
with the specifications, codes, and standards listed above,

M.F. Marcanio, Quality Nanager

TARDE WMETALS Ing 02-02-11

£10201CV034-1 S5F PITTINGS CO PO: 124451 Part §:
&.00PC ‘479 .00LD

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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cmmnc ATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE
@ SERIAL# 000441188

Carpenter Technology Corporation

P.O. Box 14662, ReadlIng, PA 19612-4662

® THE RECORDING OF FalBE, FICTICIOUZ OA FRAUDLRINT STATEMENTE OR GNTRIEE DN THIE DOCUMEM
L) :. ‘P:IIII-'D AS 4 FELONY WNDER FUDERAL ITATUTES INCLUDING FEDERAL LAW, YITLE I8,

@ THE VALUES AKD GTHEM TNCNMEDAL DATA MEPRESEN™ THE RESULTE OF AMALYaza AMD TEATI

oM SAWPLEY COLLECTED Feom THE TOTAL LOT. Jmleismal DATA WECONDS Caw ME TAACID &
REFERENGE T0 THE CAAPENTER ONDER KUMIEN.
& BATENEAL 15 MANUPACTURED PNEE FAON MERCURY, RASIEN AND ALPMA SOURCE CONTAMINATION.

OquMIﬂn-m RECEPT I FUkk. WITHOUT THE WRITTEN CONSEN'

04/06/04 TEChMeco#Y CORPORATION
SELLER / VERKAUFER / VENDEUR PAGE - 1
8SPp FITTINGS C CARPEN'I'ER TECHNQLOGY RP
ATTN: EVONA gns & SORREALH
8250 BOYLE PARKWAY ) ?
TWINSBURG ,OK 44087 07 % VIRGINIA RIVE
WhSHING'rON PA 15034
- mmn.mmp-.ﬂ'ﬂﬂllllﬂ rul’tlﬂl WO JMERES MR . /W' DE REFERLRCE INTERE . DATE/RATUN/DATE 1‘!“?!‘!8“‘"‘":1
0094907 Hcs WZ—Y d’b’ﬂg PHL416202 L35118 03/26/04 399.000
HEAT NUMBER / SCHMELZE-NR. / N* DE COULEE : 729003 '

---.--——---'--—u---——-

SPECIFICATION: ASTM-A276-0 ITION B

sezcrricaTIOon: SN 636529'? )
: *J\sm-azsz 02A

SIZE 1,250000 IN.( 31.75 MM) RD  BAR

PRIMARY HEAT CHEMISTRY(WTS%):

0.619 1.8 0.53 0.528 - 0.827 17.8°

1 MO c N *FD
1u.§ 2.07 o.ag 0.049 6.1
s INTERGRANULAR CORROSION TESTED TO ASTM A262, PRACTICE A - ACCEPTABLE.
ggLurxon ALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
UNDARY CARBIDE PRECIPITATION (NETWORK).
YIELD 'STRENGTH (o 20 Eﬁ KSI(MPA) gé.ﬁ ;
ENSL TR I 113. 77
B 34t 8
*Mﬁ 23313
(CONVERTED FROM TENSILE)
*GRAIN SIZE PER ASTM E112: 4
canp ER'S QUALITY MANAGEMENT SYSTEM WAS s ER 11, 2003
ﬁgT agmgﬂws OF IS0 9001: 5300 APFRO gL caﬁi?rgsa BY Lﬁ u L
BR IFICA E OF TEST IS PREPARED IN ACCORD muﬁ é 204
DI A; WE REBY CERTIFY THAT THE ABOVE TEST DAT BRE IN ACCOR.D e "ll T
HE PUSCHALE ORDER AND SPECIFICATION REQUIREMENT

JAMES R. GARVERICH
06/04 MET g.ELEASE/RE UIREMENTS ANALYSE
CARPENTER TECHNOLOGY CORPORATIO

53‘1\0\{ 9“‘.& M

i et Ao i o s Gt st riied e fiss foom, Cwrpenster nabthar malas, nor sssemes sespoeshilily fiv, way mpeseinsdcn o orifimin o curparles,

DATE REVISED: 0

AELE2 -G

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
CERT SERIAL# 000457693 _

CARPENIER - __—

Carpenter Technology Corporation n:"::l :x:m AS & FELONY FEDEMAL ETATUTES [NCLUDINMG FEDERAL LAW., TITLE i@,

101 West Bem Street, Reading, Pa. 19601 TN VALUES AND OTMER TECANICAL DATA WCPECSENT THE WESULTS OF ANALYSES AWD TESTS WADE
0N SAMPLES COLLECTED THE TOTAL LOT, ORIGINAL CATA RECORDS DE TRACED mv]
TS THE CAl m WUMBER .
© MATEREAL ©S umrmmm FREE FHOM MENCURY, RADIUN, ALPHA AMD GANWA SOUKCE CONTAHINATION,
© THIS DOCUMENT NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE MEITTEN COMSENT|
07/02/04 I CAPENTLR TEEWSLOOT onromareon. " 4

SELLER/ VERKAUFER / VENDEUR PAGE - Jl

SSP FI'I‘TINGS CORP

ATTN: EVONA MYERS
32 50 BOYLE PARKWAY
NSBURG (OH 44087
DUN
CUSTOMER SHDES NO./BESTELL-MR./N' DE COMMANDE Y carenter Mo, wERKE-NR./W DE REPERENCE DNTERNE |  DATE/DATUR/DATE | MESSHT/GewrcHT/patos
0095159 ,_;C: KBF‘ CP V‘ﬂé W58183 2494
HEAT NUMBER / SCHMELZE-NR. / N® DE COULEE : 729928

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS STRAIN HARDENED
PART NUMBER: RRT316PS1250
SPECIFICATION: SSP RMT316HT REV C (10/18/01)
-------------- ASTM-A276-04
ASTM-A479-04 SCHEMISTRY ONLY)
ASME-SA479 2001 EDITION
SIZE  1.250000 IN.( 31.75 MM) RD BAR .

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

C COM MN (XRF SI(XRF P _(XRF S _(CoM CR(XRF
é ) 1.59( ) 0.58( ) 0.035 ) 0'02§ ) 16.99( )
NI (XRF MO (XRF CU(XRF FUS
11. 30( ) 2.05( ) 0.82( ) 0. 02( )

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.

SOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITATION (NETWORK)
{ 5343
758

YIELD STRENGTH, (0.20 %) KSI(MPA) 9
TENSILE STRENGTH, KSI(M A) 11
ELONGATION IN 2.00", % 2
REDUCTION OF AREA, 's% 7
GRAIN SIZE PER ASTM E112: 6

MICROSTRUCTURE FERRITE - NONE

§

2.
0.
8.
2.

CARPENTER'S QUALITY MANAGEMENT SYSTEM WAS REGISTERED 25 OF NOVEMBER 11, 2003
0 TH 8 MENTS OF 150 900132000, APPROVAL CERTIFICATE 101921 BY Lﬁgn INC.
CERTIFICA E OF TEST 15 BREPARED CORDANCE WI GRA .1.B OF E io% %H

DIN . WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE IN ACCORDANCE
HE PURCHA E ORDER AND SFECIFICATION REQUIREH‘ENT {

.
IRVIN D. ULP/E
MET RELEASE/RE UIREHENTS ANALYST
CARPENTER TECHNOLOGY CORPORATION

—\‘ﬂ*** W

EQRN E2-354

mm--—a-u«muﬁ-mmm_umm-—u e,y o afber parties.
L Die vorbegeade Zer il sierurg ist no for den in deesen Formale Kundes giltiy. Carperier shemima miﬁm!ﬁhh" i wrg!
Dmiul-lmluuhpn-bum&n | mom est u-hmw-u—-puwmpnmmmmmnm

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

HEAT E1013251 ORDER 617100/ 01
SHIP TO: )
YARDE METALS (VMI ORDERS)

75 AIRCRAFT RD

BOUTHINGTON

BOL 0210195 *

064880000

GRADE 316L/316

Size 31161 HEX CDA COFDA. 11,1250 x 144.000 RL

Country of Melt: UNITED KINGDOM Cﬂm of
NAFTA

No weld repair

Free of mercury contamination,

Wo WESE relevant substances; Meets EU electrical ROWS

Certificate of Test

CERTIFICATION

Report No: ILETR110120
Revision: C

Total Pages: 40

Date: 01/20/11

0L/12/11

YOUR ORDER & DATE --HC.;__ES&.--?!‘:.ZBA@V

1/12/11 CUBTH 0975001 CUST TAGH

seeq.; UNYTED STATES
ry of Origin is Country of Melt

Free of radiation contaminaticn

Total Bundles 1 Total Weight 1821
WO 2014968 Bundlee; 1A
------------------------------ SPECIFICAT e mememeam e ———————
AMS ‘;‘0 rmzsgsgr X - snzsm 8 ':sanwu
648K, 565 -QQ-8-
ASME 8A182 EO07, AD7-D9, ELQ ASYE SA133 210 Material Heat Code
ASME SA478 E07, A07-09, E10 ] 2182 09
”ﬁ A262 D2m Practice A/E ASTM A276 10
AS R4T9/AATIN 10 ASTM 84 02 JﬁN!s zﬂ“
ASTM A320 08 BEM Class 1 ASTM A193 02 Gr BREM ‘i‘h“ ip .
DFARS @52,225.7014 6/0F DFARS 225.7002-3(B) (1)
Federa c 90-8-763F Eddy Curtent tested
NACE MRO175-03, mid-rad hard Prodec Quotirx Catifie
EN 10204 Type 3.1 Document NACE MRO175-03, IS0 15156:03 e

Sol Anneal @ 1900F min/WQ

MECHANICAL & OTHER TESTS scsmwememmsasnsmsrrs----u

()

Hardness as shipped {187 HB )
Hardn&as as shipped 31 HRB
Grain size 4,0 Tensile strength,KSI (MPa) 93.5 ( 645)
Micro o) 3 p.2% ¥ield Strngth, KSI(MPa) 67.0 { 462)
Intergranular corrosion oK
Macro ox Elongarion ¥ in 4D 45.0
Redupticn of area ¥ 73.0

----------------------------- CHEMICAL COMPOSIT —mrnSdaratr iy susessne
Carbon c) .017 ganese | 1.730
Phosphorus (P ) . 030 Sulphur {8 .025
Silicon {81) 435 um {Cr) 16.660
Nickel (§4) 10.070 Cobale (Co) .

per Cua) 370 1y Mo) 2.050
Nit en N ) 077 Columbium ch] 013 . SERTIEL $1hat
Titanium ~ (Ti) 001 Alumirum  (Al) .004 METREO OF THE ORGINAL
Tin (Sn) pl2 Boron {8 ) .o004 ¥ A ST REPOAT NOW ON FILE.
vapadium (V) 070 000 ﬂ@mﬂm
Columlsi um
Tantalum (CheTa) _ .0%3 JAN 1.9 2n1y
Eﬂ:tﬁ! - {Fe) Bnlusi;

nctice
Refining Practice AOD .ww
De-long Ferrite KATHY BELL, CERTIFICATION PROCESSOR
or concealing a materdal act on this form,

l‘nmi‘ﬁgly & willfully falsifyin

or ng false,

We hereby certify that the test res
accurate as contained in the records of the

with the specifications, codes, and standards lgabéﬂ

M.F. Marcanio,

tok Erainless Bar, Inc.
Dmﬁw e
rg. SC 20728

it

an
abov

fictitious br fraudulent statements or :

herein could constitute a felony punishahle under federal statutes.

ults shown in this report are correct

d are in compliance
e

representations

and

Quality Manager

JHE P s

YARDE METALS Inc @1-27-11

§10123CV024-1 85P FITTTIRGS ©0 #P0O; 136641 Part #i
12.005C 530.00LB

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087
28
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s |
CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE |
ERT SERIAL# 000666316
Clmpoil S Aty T T 5 B Tl TR AP
101 West Bern Street, Reading, Pa. 19601 * THER TE £ £5| &&“&Ma ‘Iﬁgl ™
Tel: (610)208-2000 (800) 3384592 Mﬁl&éﬂ m%w Wl % e
o MATERIAL IS NAMUFACTURED FREE FROW NERCURY RADIUN, ALPHA AND GANMA SOURCE CONTAMINATION,
atanios o JHT5, JOCHENT WL WO B SCPRODICED. EXCEPT [N FIAL. VITHONT THE WRITIEN  CONSEN
SELLER/VERKAUTER [VENDERPAGE 1 OF 2
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
%250:339%3 PAJCQEFK;IAY DF
TWINSBURG ,OE 44087 AR 101 W. BERN S
s READING .PA 19601
" CUSTOMER ORDER NO. /BESTELL-NR. /N* DE COMMANDE CARPENTER. MO, /NERKS-NA./N* DE REFERENCE IVTERME ] OATE/DATUM/DATE  WELGHT/GENICHT/POIOS
0120601 HC° N—ﬂ V’Rﬂ'ﬂ PHL351701 L39351 10/14/09 552.000
L
HEAT NUMBER / SCHMELZE-NR. / N* DE COULEE : 737802
PRODUCT DESCRIPTION: TYPE 316 STRAIN HARDENED GROUND NUCLEAR QUAL
SPECIFICATION: PARKER HANNIFIN S5S-62 1507{23)'00}
-------------- ASTM-A276-08 (CONDIT
B&P V CO III* 2007 EDITION
SUBSECT NCA?'BOO 07 91‘]
PARKER HANNIFIN 532040 (10 01/96)
SIZE 0.937500 IN.( 23.&1 MM) RD BAR
PRIMARY HEAT CHEMISTRY [Wl'%’} : (TEST I?ETHOD IS SHOWN IY PARENTHESIS |
¢ (com) MN (XEF SI (XRF) P (XRF S5 (coMm CR (XRF)
0.06 1.45 0.62 0.020 0.021 17.29
NI (XRF) MO (XEF) N (FUS)
10.40 2.0 0.06

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE. (OXALIC)
(END GRAIN I)

ANNEALED MICROSTRU FREE FROM CONTINUOUS GRAIN BOUNDARY CARBIDE
PRECIPITATION (NETWORK) .

SOLUTION ANNEALED TO PROVIDE A MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN
BOUNDARY CARBIDE PRECIPITATION (NETWORK) .

THIS CERTIFICATE AFFIRMS THAT THE CONTENTS OF THIS REPORT ARE CORRECT AND
ACCURATE AND THAT ALL TEST RESULTS AND OPBRATIONS PERFORMED BY US, OR OUR

SUBCONTRACTORS, ARE IN COMPLIANCE WITH THE “ﬁ UIREMENTS AS MAY HAVE BEEN
MODIFIED BY BRIOR CORRES PONDENCE BETWEEN 'I’EIE R DARTT

IN PRODUCTION OR TESTING OF MATERIAL SHIPPED AGAINST THIS ORDER, NO DIRECT
CONNECTED MERCURY MAN Y PUMPS, MERCURY S

OMETER EALS MERCURY IN GLASS
THERMOMETERS HAVE BEEN USED. NOR IN SUCH PRODUCTION OR TEQTING HAS MERCURY
BEEN HANDLED IN THE IMMEDIATE VICINITY OF SUCH MATERIAL.

NO WELD REPAIR.

pnovxsrons OF 10 CFR PART 21 AND 10 CFR PART 50 - APPENDIX B APPLY.

THIS PRODUCED AND SUPPLIED IN ACCORDANCE ENTER SPECIALTY
m.r.m's RO PRRATIONS QUALITY PROGRAM MANUAL REV. 27, DATED 8 AND CARPENTER
TECHNOLOGY 'S WAREHOUSE QUALITY ASSURANCE MANUAL M25-21, DATED 01/00.
MICROSTRUCTURE FREE FROM CONTINUOUS GRAIN BOUNDARY CARBIDE PRECIPITATE.

ALL MATERTAL SHIPPED VIA HARTSVILLE, SOUTH CAROLINA DISTRIBUTION CENTER.

CONTINUED ON NEXT PAGE

This centilication s made 1o the om this form . Curpemies neither males, nor MMMW
[+ ] Tenifizierung ist mur fr Fommdar peaanen Kunden Carperter Uhemisimt 'rﬁhn Mmmm
Cn contific esl unguemesi valable . “mhnnMIu-uwTunhm Chrpenter ifatame pes de mepoesabillld poar wmmm_g
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's )
CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE
CERT SERIAL# 000666316
Carpenter Technology Corporation E‘”ﬁlﬁu?ﬁ LSS EITICIoNS 08 o T ST o s EFEBLRRL L PREE.
101 West Bem Street, Reading, Pa. 19601 Vs
Tel: (610)208-2000 (800) 3384592 E%ﬁ#ﬂﬂﬂ:ﬂi ':jﬁf i R 1 A s U e
o MWATERTAL [S MANUFACTURED FREE FROM MERCURY. RADIUNM. ALPHA AND GAMMA SOURCE m#mmnm
10/14/09 QEIM“& IJl E E;FE.?I.HD CICEPT IN FULL. WITHOUT THE WRITTEM CONSENT
SELLER | VERKAUFER / VENDEURPAGE 2 OF 2
i‘?‘%m FITTINGSRCC%P CARPENTER TECHNOLOGY CORP
8250 BOYLE PARKWAY
TWINSBURG ,OH 44087 DFARS 101 W. BERN S
READING ,PA 19601
I CUSTOMER ORDER NO./BESTELL-NR./N* DE COMMANDE Y CARPENTER NO. /WERKS-MR. /N DE REFEREMCE INTERNE i} DATE/DATUM/DATE 1%[9’!“6“[0‘"?{][05
0120601 pne Nﬂ o} m PHL351701 L39351 10/14/09 552.000
HEAT NUMBER / SCHMELZE-NR. / N° DE COULEE : 737802
MILL HEAT TREATMENT:
TYPE SOLUTION ANNEAL
TEMP 1949F ( 1065C)
TIME ém'rcn FURNACE) .50 HOURS
UENCH
YIELD STRBNG (0 20 %l I(MPA) 105.0( 724
TENSILE S G’i‘H P 141.0[ 972]
E}'.-ONGATION IN 2. o , 23.0
REDUCTION OF AREA, % 68.0
MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFA CTURED IN THE U.S.A.
ERIAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTRY TO DFARS
MENTS 252.225-7014 WITH ALTERNATE 1 FOR ALIFYING coum'mt 225.87 E i
CARPENTER ' S QUALITY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2007 TO
THE RE QUIREMgNTS OF ISO 9001: 2000 APPROVAL CERTIFICATE 07-0869 BY PERFORMANCE
REVIEW INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAPH
3.1 OF EN 10204 (DIN 50049). WE F UEREBY CERTIFY THAT THE ABOVE TEST DATA ARE
TN ACCORDANCE WITH THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS.
MARGARET A
DATE REVISED: 10/09/08 MET RELEASE/REQUIREMENTS ANALYST
CARPENTER cngox.ocnr CORPORATION
CERTS OK PER JOHN

"5

SP,

10 }30}0'?

This ceminNcation s made 10 the Cralomer mt‘lllhu nlhn-h‘ fer, eny humu
&mm: -_pn-I z

e
E._-u.. g —— .-Eul.-—u» m nn-h- Carverter rwwume sas de

e vls B .._

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com
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 TIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROL
'I' SERIAL# 000717502 g

) CARPENTER

Carpenter Technology Corporation
101 West Bern Street, Reading, Pa. 19601
Tel: (610) 208-2000 (800) 338-4592

-
CE]

* B I 830 G U eSO A TRl FEbeRh "Ll e M

* BE S 8 T TEMICH, DA TOT IR e E R R

o MATERIAL 1S MANUFACTURED FREE FROM NERCUR(, RADIUM. ALPHA AND GAMMA SOURCE CONTAMINATION.
o&léﬂ%!ﬁ NOT BE REPRODUCED. EXCEPT IN FULL. WITHOUT THE WRITTEM COMSENT

04/27/10 0GY CORPORATION
SELLFR ' VERKAUFER /( VENDELRPAGE 1 OF
SSP FI%%NGS CORP CARPENTER TECHNOLOGY CORP
8250 BOYLE PAREWAY
TWINSBURG ,OH 44087 DFARS 101 w. BERN STREET
READ ,PA 19601
¢ CUSTOMER ORDER NO./BESTELL-NR./N* OF COMMANDE "Y' CARPENTER NO./WERKS-NR./M* DE REFERENCE INTERNE | DATE/DATUM/DATE  JWEIGHT/GEMICHT/POI
0121485 HC' Mv #cﬁo PHL828801 L33285 04/27/10 868.00
HEAT NUMBER / SCHMELZE-NR. / N° DE COULEE : 739459

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

____________________ '
"

SPECIFICATION: SSP RMT31€ REV B { 501%' EXCPT LTR (04/11/03) PENDING
-------------- ASTM-A276-08A TYP
ASTM-2A47 TYPE 31 :

-
ASME-SA47S 2007 BDI'I‘ION, 20093 ADD TYPE 316/316L
SIZE 0.812000 IN.( 20.€2 MM) HEX BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

c E('COI.‘!]' MN (XEF) SI (XRF) P _;XR]?} S éCOM) CR (XRF
.01 1.66 0.67 0.02 0.02 16.79
NI (XRF) MO(XIF.F} CU(XRF) N (FUS)
1.25 2. 0.82 0.02
INTERGRANULAR CORROSION TESTED TO ASTM-A262 PRACTICE A - ACCEPTABLE.
SOLUTION ANNEALED TO PROVIDE A MICROS'I'R C'I'Uﬁ.E E FROM CONTINUOUS GRAIN

UNDARY CARBIDE PRECIPITATION (NETWORK

HARDNESS AS SHIPPED, HREBW - 8% (MIDRADIUS)

YIELD STRENGTH, (0. 20 m KSI (MPA) 73.5{ 541‘

TENSILE STR.ENGTH ( 95.0 655

ELONGATION IN 00 40.0

REDUCTION OF AREA. 75.0

GRAIN SIZE PER ASTM E11Zz: 4

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

MENTS 252.225-7014 WITH ALTERNATE 1 UALIFYING COUNTRY 225.87 1

CARPENTER 'S gUALI TY MANAGEMENT SYSTEM w REGISTERED AS OF NOVEMBER 2 2007 T
THE REQU S OF ISO $001:2000 APPROVAL CERTIFICATE 07-0869 BY PBRF()RMANCE
REVIEW INSTITUTE. CERTIFICATE OF TEST IS PRE ARED IN ACCORDANCE WITH PARAGRAPH

3.1 OF EN 10204 DIN 50049 WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE
TN ACCORDANCE WITH PURCHASE ORDER AND SPECIFICATION REQUIREMENTS.

HEIDI L. SUNDAY
GROUPLDR - SPECIFICATIONS CERTIFICATIO]
CARPENTER TECHNOLOGY CORPORA

\:0 M%Af

g mmu-ﬂ-ummpﬂn&hm-&-*mm pandh any repe

B s Pt e T sttt e edL e Thstets s brstwmstad

RHT3160812

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087 U.S.A.  mysspusa.com  1.330.425.4250
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cp:n'nmm'm OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROL]
RT SERIAL# 000721567 .

CARPENTER

Carpenter Technology Corporation
101 West Bern Street, Reading, Pa. 19601
Tel: {610) 208-2000 (800) 338-4592

“ B MRS T IR RS ol YRR "L S
« I S8 4 0 T 0 AT IR A R
e MATERIAL 15 MNIII.CMED‘F!&‘ FROM MERCURY, RADIUM. ALPHA AND GAMMA SOURCE CONTANINATION,
owlag%lﬂt!"ﬂ“mm Emﬂ;u W[ﬂ. EXCEPT IN FULL, WITHOUT THE WRITTEN CONSENT

05/13/10
SELLER /VERKAUFER /VENDEURPAGE 1 OF 1

SSP FITTINGS CORP CAR?ENTER TECHNOLOGY CORP

ATTN: JOE MERCER [)F;\FH;

8250 BOYLE PARKWAY

TWINSBURG ,OH 44087 L 101 W. BERN STREET

READING ,PA 19601
[ CUSTOMER ORDER NO. /BESTELL-NR./M* DE COMM!NODE 1 CARPENTER MO./WERKS-NR./N* DE REFERENCE INTERNE Y DATE/DATUM/DATE Yu WEIGHT /GEMICHT 7POIL
0122900 OS5 EFN +RAR. PHL875401 L35329 05/13/10 1401.00(
HEAT NUMBER / SCHMELZE-NR. / N° DE OOULEE : 739518

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANL COLD WORKED
-------------------- CISION GRD + PRECISION ponigﬂxn TENSILE MIN 105.0 /

120 0 KSI YIELD MIN 50
SPECIFICATION: SSP RMT316HT REV E (08/04/06) EXCPT LTR (08/23/06) APPROVED

-------------- TM-A276-08A
ASTM-A479-08 (CHEMISTRY ONLY)
ASME-SA479 2007 EDITION, 2009B ADD

SIZE 0.687500 IN.( 17.46 MM) RD BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST MRTHOD IS SHOWN IN PARENTHESIS)

c 4com) MN (XRF) SI (XRF) P éan} s (com) CR (XRF)
0.01 1.64 0.65 ~ 0.02 0.027 16.93
NI (XRF) MO (XRF) - CU (XRF) N_(FuUs)
11.47 2.05 0.82 0.02
INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - ACCEPTABLE.
HARDNESS AS SHIPPED, HBW - 240 (MIDRADIUS)

YIELD STRENGTH (o 20 %L KSI (MPA)
TENSILE STRENG TH
ELONGATION IN .40-, .
REDUCTION OF AREA, m .

| GRAIN SIZE PER ASTM Ell2: 7

MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN THE U.S.A.
MATERIAL HAS BEEN MELTED IN USA OR QUALIFYING COUNTRY TO DFARS REQUIRE-
MENTS 252.225-7008 AND 252.225-7009
CARPENTER'S QUALITY MANAG SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2007 TC
THE REQUT S OF ISO 9001:2000 APPROVAL CERTIFICATE 07-0869 BY PERFORMANCE
REVIEW INSTITUTE. CERTIFICATE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAPH
.1 OF EN 10204 (DIN 50043). WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE
IN ACCORDANCE WITH THE PURCHASE ORDER AND SPBCIFICATION REQUIREMENTS.

3

THY DUVAL
8A.R ITY ASSURANCB
PENTER TECHNOLOGY CORPORATION

sl Fap ™. Tmss

mmuuuuwwuummum -ﬁ,-mmﬂﬂﬂyh aay repressriation

EOme £2-366

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 |

CERT SERIAL# 000697088 Eﬁ ]ﬁﬁlﬁ P
E‘Etﬁ“ﬁa"&
EmYa pan

TALLEY METALS |.

T P e
Metils 2  —c
McBee, 29101 Tel: (610) 208-2000 (800) 3384592
08/06/10 I L T T ]
L PeGEIWE QUSRPAGE 1 OF 2
APBRO g%-rsnwm AUG 1 ¢ 2010 TALLEY MBTALS TECH, INC. ’
JACKSON ,MI 49204 ACCOUNTS PAYABLE
P. O. BOX 2498
HARTSVILLE ,8C 29551
# CUSTOMER OROER M0, /BESTELL-N2. /N DE CONMANDE Y CARPENTER KO, /MERKS-NR. /e OF REFERENCE INTERME |  DATE/DATUWOATE |MEIGHT/GEMICHT/POIDS
JCPVPV7443515 HC/ EUI ¢ CRO | T¥523601 114390 08/06/10 512.000
HEAT NUMBER / SCHMELZE-NR. / N° DE COULEE : 152839

PRODUCT DESCRIPTION: TYPE 316/316L STAINLESS ANNEALED COLD DRAWN

etk T S —

SPECIFICATTON: TALLEY 3161 -T1A 12{21/93)
-------------- @ss EY

/nz
2883
uaz-o
A193 3

-A484-0
-3590-02-5 SIZES .500" ¥
3 %:’T& mmzr ONLY)
7 EDI 'i“ CL 1)
7 EDI
108/ 708

SIZE 0.562500 IN.( 14.29 MM) HEX BAR

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

i §

c_ (com) MN (XRF SI (XRF P (XRP 8 (com CR (XRF
0.014 1.45{ } 0.51!t ) 0.024 ) o.uzé ) 16.49( )
NI (XRF :
- 13{ ) m(xnv) cn(m} | o.gg(m} q.gsirus)
GRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE E - ACCEPTABLE.
FIRE FROM CONTT GRAIN BOUNDARY CARBIDE

gﬁ%smﬁwﬁ L ReD T3 ACCORARCE W1 ot SO
TIONS QUALITY PROGRAM MANUAIL REVISION 2'7, m\ 1/08. o

LD STRENGTH, (0.20 T (MPA 81.5{ 562
'mgsn.z smzﬂe'i'g‘om g:la fa L gg.gf 662}
Rznuc'rggu OPl ‘% ,233213
?comnm FROM TENSILE STRENGTH)

CONTINUED ON NEXT PAGE

rither ke, Gr s
gy muwwd&m .
N oo SomsrmEy. L] M- w1 e Cheree

This cemtifizanion i soada 10 the 00 U foom Carperier
mmw&:w Faanine
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1

CATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE)
ERT SERTIAL# 0006957088

@ TALLEY METALS [ TN ¥ dbrin i b i

c S5 L IR O T ORI B Tl
" camnmr pany . g‘mﬂ. IS WMFACTLRED FREE FRON MERCURY.. RADIUM. ALPHA AND GAMMA SCUIRCE CONTAMINATION.
Talley M Tectaogy. . o B, B L AP ST Y R VAT T T
205 Talley Metals Lane
McBee, SC. 29101  Tel: (510) 208-2000 (504) 3384592
o8/06/10 2 OF 3
ALRO - POTTERVILLE DFARS TALLEY METALS TECH, INC.
PO 927
SACKSON (MI 49204 tm%xp YABLE
,8C 29551
CUSTOMER: ORCER M. /BESTELL-NR. /H* DE COMMANXE [ CARPENTER WO WERKS NI, /N UE NEFERENCE INTERAE ‘1 DATE/DNTUR/DATE | MEIGHT/GERTCHT/POIDS
JCPVPV7443515 Hc: LUl ¥ (RO | Ti¥523601 114350 08/06/10 | 512.000
HEAT NUMBER. / SCHMELZE-NR. / N* DE COULEE : 152839

GRAIN SIZE PER ASTM E112: 6

WELD REPATR PERFORMED _

MATRRIAL PRODOCED ON THIS.ORDER WAS MELTED AND MANUFACTURED IN THE U.S.A.

MATRRTAL HAS BEEN MELTED -N USA OR QUALIFYING COUNTRY 'O DFARS

gmrsmgggnzzg DA M T InRe 285 3357008 AND 252.225- 27005"
Wi HERRBY CERTTEY THAT THS ABOVE TEST DATA ARE IN ACCORDARCE WITH THE

PURCHAGE ORDER AND SPECIFICATION REQUTRENENTS. ~ CEKTIRICATE OF) T=S

B R A O D A NEECHiTe PASAGRADH 3.1 OF RN 10304 (DIN5G045)

i

SHARON S
W%@H&Y CORPORATION

10641550

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 CONTROL!
P SERIAL# 000714646 :

CARPENTER

Capenis Tachnclogy Corportion B IR IR S Tl ML LA
e s v i ot | NS 8 P Tk, AR TR el R R

o MATERIAL 15 MANUFACTURED FREE FROM NERCURY, RADIUM, ALPHA AND GAMMA SOURCE CONTAMINATION.

15 m‘r BE R UCED, EXCEPT IN FULL, WITHOUT THE WNRITTEN CONSEN
02/11/10 & B e S odY CoRpoma 108
L TOMES | RESTELLER | CLIENT RPAGE 1 OF
SSP FI:I%%N%RCORP CARPENTER TECHNOLOGY CORP
8250 BOYLE DARKWAY
TWINSBURG ,OE 44087 DFARS 101 W. BERN STREET
READING ,PA 19601
" CUSTONER ORDER MO./BESTELL.NR /M OF COMMMEE . ) CARPENTER NO./WERKS-NA./N° DE REFERENCE INTERME | ODATE/DATUW/OATE  [VEIGHT/GEWICHT/POL
0121909 /_/CU bWH ?{'«BK\T— PHL636801 L32946 : 02/11/10 803.00!
HEAT NUMBER / SCHMELZE-NR. / N* DE COULEE : 739458

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-A276-08A TYPE 312 316

ASTM-A479-08 TYPE 316
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)

COoM MN (XEF SI (XRF P (XRF) s (coMm CR (XRF
0. 0155 ) 1.62{ ) 0.67( ) 0.029( 0.023 ) 16.64(
NI (XRF) MO (XEF) CU (XRF) N (FUS)
11.44 2.05 0.83 0.02 :
INTERGRANULAR coaaos:om TESTED ASTM-A262, PRACTICE A - ACCEPT
SOLUTION ANNEALED TO PROVIDE A »z:tcnosm CTURE FREE FROM commuous GRAIN
BOUNDARY CARBIDE PRECIPITATION RK
HARDNESS AS SHIPPED, HREW - 97 (MIDRADIUS)
YIELD STRKNGTH (0. 20 % KSI (MPA) a4.5E 533;
TENSILE STRENG 'i'H A) 98.0( 676
ELONGATION IN oo p % 35.0
REDUCTION OF AREA, % 74.0

GRAIN SIZE PER ASTM E11Z: 5

M.ATERIAL PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN THE U.S.A.
MATERIAL HAS MELTED IN USA OR QUALIFYING COUNTRY TO DPARS REQUIRE-

MENTS 252. 225 7014 WITH ALTERNATE FORAgUALIFYING COUNTRY 225.872.1.
CARPENTER'S QUALITY MANAGEMENT SYSTEM STERED AS O F NOVEMBER 24, 2007 T
THE REQUI S OF ISO $001:2000 APPROVAL CERTIFICATE 07- 0869 BY PERFORMANCE
REVIEW INSTITUTE. CERTIFI TE OF TEST IS PREPARED IN ACCORDANCE WITH PARAGRAFPH
3.1 OF EN 10204 (DIN 50049 WE HEREBY CERTIFY THAT THE ABOVE TEST DATA ARE

IN ACCORDANCE WITH THE PURCHASE ORDBR AND SPECIFICATION REQUIREMENTS.

— ) HEIDI L. S
! ZRESUI
y LOGY CORPORATION
ali? o bade ,&,.47_
Mmhﬂnhmpﬁummw%ﬁ"?www qw:W: P

RHT3160562

EQAM £9-386

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

T SERIAL# 000751007

CARPENTER

Carpenter Techhology Corporation

101 West Barn Street, Reading, Pa. 15601

Tek (610)208-2000 (800) 33§-4592

03/02/11
I

SSP FITTINGS CORP
JOE

3250 BOYLE PARWAY
TWIN +OH 44087

ABNAHMEPRUEFZEUGNIS

CERTIFICAT DE CONTROLE )

“EL TR T i GBI T
1 O R, ST IR S il

o WATERTAL IS MANUFACTORED FREE FROM MERCURY, RADTUM, ALPHA AMD GAMMA SOURCE CONTAMINATION.
NF‘ Mﬂ EXCEFT IN FULL, WITHOUT THE MRITTEN CONSEN)

AGE 1 OF 1

REF|

DFARS

101 'N BERN STREET
READING

CARPENTER TECHNOLOGY CORP

,PA 19601

CUSTOMER OROER MO /BESTELL-WR./W* DE CONMANDE

"

CARPENTER NO. /MERKS-NR. /3 DE REFERENCE TNTERNE

—

DATE /DATUM/ATE

Ve 1GHT/GEN I CHT/POIDS

127230 HC' F‘Xw Y m

PHL578701 L23134

03/02/11

469.000

PRODUCT DESCRIPTION:

SPECIFICATION: SSP RHT3163T REV E (08/04/06) BXCPT LTR (08/23/06) APPROVED

HEAT NUMBER / SCHMELZE-NR. / N° DE COULEE :

___________ ASTM-

ASTM_A479-

120.

i0
-10A

PRIMARY HEAT CHEMISTRY (WT%):

c (coM) MN (XRF) 51 (XRF) P (XRF) 8 (com) CR (XRF)
0.017 1.60 0.60 0.022 0.023 16.78
NI (XRP, MO (XRF CU (XRF N _(FU
11.31{ 4 2.05 } o.ss( ! 0.02{ "
INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - Accspmaw.
MICROSTRUCTURE FREE FROM ‘CONTINUOUS GRAIN BOUNDARY CARBIDE
PRECIPITATION (NETWORK) .
YIELD STRENGTH {o 20 %) KST (MPA 92.0( 634
TENSILE STRENGTH, L ) 110.0{ 753]
ELONGATION IN 1. o p 36.0
REDUCTION OF AREA, t 72.0
NESS , HBW - 231.0 ng
(CONVERTED FROM TENSILE s'rn TH)

QRAIN SIZE PER ASTM E112:
*+*FERRITE TESTING PERFORMED BY LTI

CROSTRUCTURE - FERRITE - NONE

MI

PROJECT 70+ TYPE
PRECISION GRD +

740556

0 KSI YIELD M

(CHEMISTRY OMNL L
ASME-SA479 2007 EDITION, 2009B ADD

SIZE 0.375000 IN.{( 9.53 Md) RD BAR

pﬁ%é%éﬁg%ﬁ% TENSILE un: 105 0/

(TEST METHOD IS SHOWN IN PARENTHESIS)

6

MATERIAL PRODUCED ON THIS ORDER
ERIAL HAS BEEN MELTED IN USA
MENTS 252.225-7014 WITH ALTERNATE
Nt
REQUI Rmﬁgﬂ’ =]

REVIEW INSTITUTE. CERTIFI

MATER

3.1 _OF

IN A

ACCORDANCE WI

SYSTEM W.
9001 2008 APPROVAL
EN 10204! DIN 50043
THE PUR

ISTERED AS gF 1 ER 24 2010 TO
TIFICATE 10-1385R BY PERFORMANCE
TEST IS PREP IN ACCORDANCE R WITH DARAGRAPH
o HERBBY CERTTFY THAT THE T DATA ARE
E ORDER AND SPECIFICATION REQ :
TMOTHY DUVAL
%LITY ASS

gASQUALIFY Cﬁ%ﬁ%ﬁﬂ

REMENTS DP&RS 252. 22?7088 AND 252 225~ 70

This centification i misdé 10 (e customer an thes form Carpenier mether u
101 i fr den ip disesm Forssdar reasesen Kmndes

e
[ o asl uergreert p-luluﬂl-

romest

SSP 8250 Boyle Parkway Twinsburg, Ohio 44087
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.

(CERTIFICATE OF TESTS ABNAHMEPRUEFZEUGNIS CERTIFICAT DE CONTROLE
CERT SERIAL# 000744288

CARPENTER

Carpenter Technology Corporation ¥ ﬁwm RS LR R 1R Bl YRR L Y
101 West Bern Street, Reading, Pa. 19601
Tek (610) 2083000 (300) 384592 S0 R O TR SIS IR o™ TR
- Hlfﬂlﬂ 1§ MANUFACTURED FREE FROM MERCURY, RADIOM, ALPHA AND GAMMA SOURCE CONTAMINATION.
12/22110 'W'BMW&V{W EXCEPT IN FULL, WITHOUT THE WRITTEM CONSENT
CLUSTOMER / BESTELLER / CLIENT SELLER /VERKAUTER /| VENDEURPAGE 2 OF 2
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: MER
B350 BOYLE DARKNAY DFARS
TWINSBURG "OH 44087 e 101 W. BERN STREET
READING ,PA 19601
CUSTOMER ORDER 'NO_/BESTELL-MR./N* DE COMMANDE T CARPENTER 0, JWMERKS-MR /N* DE REFERENMCE INTERME i DATE/DATUN/OATE 1![:(&1”&\1!:}1”?91&5
.
123918 H g C'—X -+m PHL412501 L20050 12/22/10 577.000
mrmu;mm:wmmm 74037
CARPENTER 'S TY MANAGEMENT SYSTEM WAS REGISTERED AS OF NOVEMBER 24, 2007 TO
THE REQUIREMBNTS OF 180 9001:2000, APPROVAL CERTIFICATE 070869 BY PERFORMANCE
REVIEW INSTITUTE, CERTIFI a'rs F_TEST IS PREPARED IN ACCORDANCE WITH P
3.1 OF BN 10204 -}ﬂm 50049 WE HEREBY CERTIEY TEAT THE ABOVE TEST DATA ARE
N ACCORDAN THE PUR E ORDER AND SPECTFICATION REQUIREMENTS .

STE
ITY URANCE ENGINEER
EAR AS‘?’EI:!l-IN{')L('JG‘L’ CORPORATION

?

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 CONTROLF
T SERIAL# 000744288

CARPENTER

Carpenter Technology
101 West Ben Street, Reading, Pa. 2601
Tel: (610) 208-2000 (800)338-4592

B R R S B T I T
B G5, 08 TR W SR AR TR

® PATERTAL 1S MAMUFACTURED FREE FAOM HEBI:‘I.I.I‘I‘ FAD I, BAMMA SDURCE CONTAMINATION

.wim?’l[%ﬂwa‘ EMEPT 1K FULI.. HI‘I'IUEUT THE WRITTEN Cowstnt

12/22/10
SELLER / VIRKAUFER / VNDELRPAGE ~ 1 OF 2
SSP FITTINGS CORP CARPENTER TECHNOLOGY CORP
ATTN: JOE MERC
ATTN: JOF MERCER DFARS
TWINSBURG +OH 44087 101 w. BERN STREET
READING +PA 189601
i CUSTOMER ORDER NO,/BESTELL-NR./N* OF COMMAHDE Y CARPENTER %O. /WERKS-NR./K* O REFERENCE IGTERNE | OATE/DATUW/DATE | WEISHT/GEMICHT/POIOD:
123918 HCV é)X"P E‘A_a’ PHL412501 L20050 12/22/10 577.000
HEAT NUMBER / SCHMFLZE-NR. / N° DE COULEE : 740371

PRODUCT DESCRIPTION: PROJECT 70+ TYPE 316/316L STAINLESS ANL COLD WORKED

-------------------- PRgCISION GRD +_ PRECISION POLISHED TENSILE MIN 105.0 /
120.0 KSI YIELD MIN 50.0 KSI

SPECIFICATION: gg? RMT316HT REV E (08/04/06) EXCPT LTR (08/23/06) APPROVED

______________ -AZ276-1
ASTM-A479-09 (CHEMISTRY ONLY
ASME-SA479 2007 EDITION, 2009B ADD

SIZE 0.375000 IN.{ 9.53 MM) RD BAR
PRIMARY HEAT CHEMISTRY (WT%): (TEST METHOD IS SHOWN IN PARENTHESIS)

COM XRF I (XRF P F s (com CR (XRF
0. 014 ) 2 ) 0.20{ , ().(.'IZ!PER 4 0.025{ ) 16.85( ’
NI (XRF) MO (XRF) CU (XRF) N (FUS)
11.23 2.05 0.83 0.02

INTERGRANULAR CORROSION TESTED TO ASTM-A262, PRACTICE A - AC ABLE .
ED MICROSTRUCTUEE FREE FROM CUNTINUOUé GRAIN BOUNDARY ( IDE
PRECIPITATION (NETWORK

HARDNESS AS SHIPPED, HBW - 222 (MIDRADIUS)
YIELD s'mmc'rn (o 2{} ui: KSI (MPA) 87'SE 503}
Emmsa'ngm IN 1. wn 1%3'3 rer
REDUCTION OF AREA, % 70.0
S , HBW - 231.0
(CONVERTED FROM TENSILE STRENGTH)
GRAIN SIZE PER ASTM E112: 5
***FERRITE TESTING COMPLETED BY LTI UNKNOWN
MICROSTRUCTURE - FERRITE - NONE
MATERIAL PRODUCED ON THIS ORDER WAS MELTED AND cmm:n IN THE U. Rg WA,

MB‘I‘ERIAL HAS BEEN MEL! IN USA OR UALIFYING COUN'I"R FA%S RBgU
MENTS 252.225-7014 WITH ALTERNATE 1 Q?OR CC“UNTRY 225. 1,
SUPERSEDED BY DFARS REQUIREMENTS DFARS 2 2 225 7008 AND 252.225-70089.

CONTINUED ON NEXT PAGE

1 dheseme Fooundar
e cerifical ect valubie chierl dars be nom e

This certification is mude 1o the Customer Ihis fotm Twrpeni
[3¢ verticpende Zertaftriarmng 1l mr o mm mm“m mwmm
Wi o formmisey Owpenter W CErtiaion ViS4V dLa¢ LeTTe penaree

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

Test Description

Test Equipment Description

Hydrostatic Burst Pressure Test

1279 Ashcroft Pressure Gage

DLE 15-75 Maximator Booster Pump

Intermix Assurance Test

2100 Strain Gage Conditioner System.

The Measurements Group
DLE 15-75 Maximator Air Booster Pump

Interchange Assurance Test

L-400 Maximator Liquid Pump
DLE 15-75 Maximator Air Booster Pump

Gas Pressure Leak Test

L-400 Maximator Liquid Pump
HP 224 McDaniels Pressure Gage

Table 5.0.D.0

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

39



Report No: ILETR110120
Revision: C

Total Pages: 40

Date: 01/20/11

E. REVISIONS

Rev.B -05/25/11

e Corrected “A2LA Accredited” logo to maintain compliance with A2LA policies.
Rev. C-03/09/15

e Updated data to include tubing wall thickness and test pressures.

SSP Document Number: ILETR110120 Rev. C

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.
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