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CERTIPICATR Q@ F HEAT TREATMENT

LONE STAR HEAT TREATING CORPORATION
3939 BLAFFER
HOUSTON, TX 77026

CUSTOMER: BAR SOURCE INTERNATIONAL
PURCHASE ORDER NO.: 31725

DESCRIPTION: 3 1/2"0OD X 357"RL HN 22165500
TAG# 55453 (10) 55452 (10) 55455 {1C) 55456 (10)
55454 (3) 55580 (10) 55660 (10) 55658 (10)

55457 (10)
NUMBER OF PARTS: 83 TYPE OF MATERIAL: 4140
SHIPPED ON OUR WO #: 535479 DATE OF ORDER: 12/22/14

HEAT TREATING SPECIFICATIONS:
Q&T & TEST TO BSI SPEC BSI-002 REV 4 UT PER ASTM
A388 PER SPEC S/C EXTRA BRINELL TEST TENSILE
CHARPY MAINNTAIN TRACEABILITY CERT W/MATL

PROCESS AS FOLLOWS:
HEATED IN A CONTINUOUS FURNACE TG 1601F IN 48.8 MINUTES
WATER SPRAY QUENCHED
HEATED IN A CONPINUQUS FURNACE TC 1154F IN 39.5 MINUTES
INSPECTED 83 PIECES CHECKED 293-311 HBW SURFACE
CEECKED 302-311 HBW 1" BELOW
CHECKED 311-311 HBW MID RADIUS
FIVE TEST PIECES PROLONGATION 2 1/2"0D X 14"LG
S/N 535479-03 HN 22165500 MID RADIUS
MECHANICALS REFERENCED FROM ACCU TEST REPORT 705666.00 REV A
ATTACHED
S/N 535479-20 HR 22165500 MID RADIUS
MECHANICALS REFERENCED FROM ACCU TETS REPORT 705667.00 REV A
ATTACHED
S/N 535479-40 HN 22165500 MID RADIUS

MECHANICALS REFERENCED FROM ACCU TEST REPORT 705668.00 REV A
ATTACHED

Page 1




EERTIFICATE OF BHE AT TREATMERT

SHIPPED ON OUR WQ #: 535479 DATE OF ORDER: 12/22/14
S/N 535479-60 HN 22165500 MID RADIUS
MECBANICALS REFERENCED FROM ACCU TEST REPORT 705669.00 REV A
ATTACHED
8/N 535478-80 HN 22165500 MID RADIUS
MECHANICALS REFERENCED FROM ACCU TEST REPORT 705670.00 REV A
ATTACHED

SEE ULTRASONIC TEST REPORT ATTACHED

Furnaces and instruments are calibrated to AMS 2750E. Reported Heat
treat times and temperatures are taken from the furnace chart recorder,
our guality system is certified in accordance with AS9100 Cert ¢ 47512.
Mechanical testing conforms to the requirements of ASTM A370 and only
applies to the sample tested or inspected. Frequency of all testing is
dictated by Specification, customer purchase order and our guality
manual OM-01 Rev 13. While at Lone Star Heat Treating this material
did not come in contact with

Mercury nor was it subject LONE STAR HEAT [REATING CORPORATION
to any weld repairs. by _ —  Todd Pritchard

Page 2




iN-LINE HARDNESS TEST FURNACE# 357
PO# 31728
SERIAL BHN | BHN | BHN HEAT
NUMBER END MIDDLE| END | NUMBER LENGTH | BUNDLE
535479-01 302 302 302 22165500 19-5 55454
535479-02 311 302 311 25-2 55454
535479-03 302 311 302 28-2 55454
535479-04 302 29-7 55658
535479-05 311 29-7 55658
535479-06 311 29-5 55658
535479-07 302 29-6 55658
535479-08 302 29-6 55658
535479-09 302 302 5 29-7 55658
535479-10 311 302 311 A 28-7 55658
535479-11 302 29-6 55658
535479-12 302 29-7 55658
535479-13 302 19-6 55658
535479-14 302 29-7 55453
535479-15 302 28-7 55453
535479-16 311 29-6 55453
535479-17 302 29-6 55453
535479-18 302 29-7 55453
535479-19 311 29-7 55453
535479-20 302 a2l 302 28-4 55453
535479-21 311 29-7 55453
535479-22 302 29-8 55453
535479-23 311 29-7 55453
535479-24 302 29-7 55660
535479-25 311 29-7 55660
535479-26 311 28-10 55660
535479-27 302 29-7 55660
535479-28 302 29-7 55660
535479-29 311 29-7 55660
535479-30 302 311 321 % i 29-7 55660
535479-31 311 29-7 55660
535479-32 302 2 (i 29-7 55660
535479-33 311 29-8 55660
535479-34 302 29-7 55456
535478-35 311 29-6 55456
535479-36 311 29-7 55456




FURNACE# 357
PO# | 31725
SERIAL BHN | BHN | BHN HEAT
NUMBER END [MIDDLE, END | NUMBER LENGTH | BUNDLE
535479-37 302 22166500 29-8 55456
535479-38 302 16 29-8 55456
535479-39 302 29-8 55456
535479-40 311 302 311 718850 28-2 55456
535479-41 302 35 29-6 55456
535479-42 302 29-8 55456
535478-43 - 302 29-6 55456
535479-44 302 29-7 55452
535479-45 302 29-8 56452
535479-46 311 29-6 56452
535479-47 302 29-6 55452
535478-48 311 28-7 55452
535479-49 302 302 302 29-7 55452
535479-50 302 29-7 55452
535479-51 302 o 29-7 55452
535479-52 302 29-8 56452
535479-53 311 29-6 55452
535479-54 302 29-6 55580
535479-55 302 29-7 55580
535479-56 302 29-7 55580
535479-57 302 29-5 55580
535479-58 302 29-8 55580
535479-59 302 29-7 55580
535479-60 302 302 311 28-1 55580
535479-61 311 29-7 55580
535479-62 302 29-6 55580
535479-63 302 28-7 55580
535479-64 302 29-5 55457
535479-65 313 28-7 55457
535479-66 302 : 29-7 55457
535479-67 311 ’ 26-1 55457
535479-68 302 29-3 55457
535479-69 302 29-3 85457
535479-70 302 302 302 29-4 56457
535479-71 302 29-3 55457
535479-72 302 29-6 55457




IN-LINE HARDNESS TEST FURNACE# 357
PO# 31728
SERIAL BHN | BHN | BHN HEAT
NUMBER END |MIDDLE| END | NUMBER LENGTH | BUNDLE
536479-73 302 22165500 29-3 55457
535479-74 311 29-6 55455
535479-75 302 29-8 55455
535479-76 302 / 29-5 55455
535479-77 302 29-5 55455
535479-78 311 7 29-6 55455
535479-79 311 2 29-6 55456
§35479-80 302 302 302 2 28-4 554565
535479-81 293 293 302 Z 29-6 55455
535479-82 302 302 302 : 29-6 55455
535479-83 302 302 302 2165500 29-7 55455

.
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LLp P.O. 693802494 ¢ Houston, IX 77280-2404 ¢+ lelephone (713) 46073655 & FAX(713) 460-3695:

Report Date: 01/12/18
Report No: 705666.00

Rev.: A

Cust Accl: LON220

To: Lone Slar Heal Treat
£, 0. Box 15621
Houston, TX 77220-5621

Ordered By: Todd PO#: 535479-03
Materlal: 4140 3-1/2"00 x 14"LG fesipc
{DiHeat: 22165500
Job Info: LSHT Hardness 302-311 HBW

i Tensile Test Resuits ]

nNo./Location Size Area Ult. Load Yield Tenslie Elong. R.ofA. Hardness
(in) (n"2)  {bs)  (ps)  (ps) (%) _ (%)
506 126,500 144,400 18.0 58,7 322HRC
6% EUL 126,500

Unless otherwise stated, yisid sirass is 0.2% olfsat, gauge tength s 2 in. for 1/2 in. bars or 1 in. for /4 in bars.

[ Charpy Test Results ]

No. Temp Location Foot-Pounds % Shear Miis Lat Exp

1 -20°F LCVN 684-60-61 100-100-100 32-28-30

2 -20°F TCVN 31-28-28 70-85-65 22-20-20

3 -4°F LCVN 71-89-68 100-100-10C 28-27-27

4 -4°F TCVN 31-32-31 65-65-65 2(-22-21

5 +50°F  LCYN = 70-75-71 100-100-100 45-47-46

8 +80°F  TCVN 45-48-42 $0-100-90 26-28-23

T +72% LCVYN 71-70-8G 100-100-100 43-42-45

8 +72°F TCVN 46-48-45 100-100-10¢ 37-38-37

Unloss othenwise stated, Charpy impact specimens aro Ve-niolch 10 x 10 mm.

tAechanical testing performaad at mid-radius.

s Mt Dorajas

Reviewed By: Yvonne Barajas
Documantation Specialist

Gus reports are for the exclusve usa of our customer and our name may be used only vAlh priof writlen approval. Our reports apply only o tha
sampla tested or insxgcted and do not nacessanly raprassat the quatity of other apparenily similar or idantical malgrials. Al test spacimans and

testing conforms lo
writlen approval of Acou-Test Labs LLP.

TM A-370 requirements unless othenvass stated. This lest repart shiall nat be repraduced. axcept in full,

withaut the

Page No: 1 This reporf contains 1 page(s)
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LiLP P.O. Box 802404 ¢ Houslon, X 77280.2404 ¢ Yelephone (713) 460-3655 ¢ FAX (713) 460-3695

Report Date: 01/12/15
Report No; 705667.00
Rev.. A
Cust Acct: LON220

Te:  Lone Star Heat Treat
P. O. Box 15621
Houston, TX 77220-5621

Ordered By: Todd PO#. 535479-20
Material: 4140 3-1/2°0D x 14"LG testpe
ID/Heat: 22165500
Jobs infg: LSHT Hardness 302-311 HBW

[ Tensile Test Results |
No./Location Siza Arga Ult.Load Yield Tensile Elong. R.ofA. Hardness
{in.} {in*2} {ibs.) {psi) {psh) (%) {%o)
1 .506 130,800 148,800 18.4 595 32.5HRC
8% EUL 130,100
Unlass olhanvise stated, vield sirass 5 0 2% offset, gauge langinis 2 in for 1/2in bars or 1 in for /4 11 bars
[ Charpy Test Results i
No., Temp Location Foot-Pounds % Shear Mils Lat Exp
1 -20°F LCVYN 60-85-63 85-100-10¢ 40-43-41
2 -20°F TCVN 30-27-27 75-75-75 21-17-18
3 -4°F LCVN 67-63-67 100-100-100 47-48-47
4 -4°F TCYN 32-33-35 70-70-70 22-23-25
5 +50°F LOVN N 71-77-71 100-100-1CC 45-47-44
€ _  +50°F TCWN 38-43-4C 100-100-100 22-27-26
7 +72°F  LCVN 71-71-71 100-100-100 43-44-44
8 +72°F  TCVN 37-36-39 100-100-1C0 27-26-28

Unless othonyise slated, Cnarpy Impact spacimens are Venoleh 10 x 10 mm

Mechanical testing performed at mid-radius.

Bocisli ML Parajms
Reviewed By: "9 'Yyonne Barajas

Daocumentation Specialist
Our reporis ars for the sxdusive use of our customer and our NamMe May be usad only wath prior wniten approvai Our repoits apply only Lo the
sample tested or inspected and do nof necassadly reprasent tha quakily of oiher appdrently sinvlar or identical matesdals. Al tasl spacimens and
testing conforms lo ASTM A-370 reguiremonts urless othenvise slated This tas! raport shall not be raproduced, excap! in full, vathos the
vrilla® approval of Aceu-Tast Labs 1

Page No: 1 This report contains 1 page(s)
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LLP P.O. Box 802404 o Housion, X 77280-2404 ¢ Telephone (713) 460-3655 « FAX (713) 460-3895

Report Date: 01/12/15
Report No:  705668.00
Rev,: A
Cust Acct: LON220

To:  Lone Star Heat Treat
P. O. Box 15621
Houston, TX 77220-5621

Ordered By: Todd PO#: 535479-40
Material: 4140 3-1/2"0D x 14"LG test pc
iD/Heat: 22185500
Job info: LSHT Hardness 302-311 HBW

G

L Tenslle Test Results =
No./Locatlon Size Area Ult.Load  Yield Tensile Eiong. R.ofA. Hardness
{in.) (in"2) (Ibs.) (psl} {psi) (%) (%)
505 133,100 150,500 185 565 34.3HRC
6% EUL 132,900

Unless alhenvise statad, yield stress is 0.2% offset, gauge tength is 2 in. for 12 in. bars or § in. for 44 in. bars.

] > Charpy Test Resuits ]
No. Jemp Location Foot-Pounds % Shear Mils Lat Exp

1 -20°F  LCWN 58-59-47 100-100-80 34-34-30

2 -20°F TCVN 23-21-23 55-50-85 16-15-16

3 -4°F LCWN 6C-60-60 100-100-100 36-36-38

4 -4°F TCVN 24-26-24 65-65-66 14-15-14

5 +50°F  LCWN b 70-69-68 100-100-100 47-44-45

B +50°F  TCWN 36-38-37 100-100-100 25-27-26

7 +72°F  LCVN 68-65-73 100-100-100 47-46-49

3 +72°F  TCVN 38-37-.37 100-100-100 27-26-26

Uniess othanwise stated, Charpy impact spacimens ara Venolch 10 x 10 mm.

Mechanical testing performed al mid-radius.

Document ™m L _3 o &MS

Reviewed By: Yvonne Barajas
Documentation Spoctatiat

Gur raports are for tha exclusive use of cur cuslomar and cur name may be used only wilh prior wrilten approval. Qur reports apply only to the
sampie tested of ingpected and do not necassarly represent tha ual:y of othar apparently similar or idenfical malerials. All les spacimens and
lesting conforms 1o ASTM A-370 requiremients untess otherwise statad. This tast report shall not be seproduced, exceptin full, without the

wiiltsn approval of Accu-Test Labs LLP,

Page No: 1 This report contains 1 page(s)
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To: Lona Star Heat Treat

P. O

Box 15621

Houston, TX 77220-5621

Orderec By: Toud
Material: 4140 3-1/2"0D x 14"LG t{est pc
iDiHeal: 221658500
Job Info: LSHT Hardness 302-311 HBW

'—-‘-—-—-.—-—---w—_—--__'
P.O. Box 802404 ¢ Houslon. X 77280-2404 ¢ Telsphone (7 13) 460-3685 ¢ FAX (713) 460-3695

Raport Date: 01/12/16
Report No; 705688.00
Rev.: A
Cust Acet: LON220

PO#. 535479-60

!

Tensile Test Results

|

No./Location Size Area Ult. Load  VYield Tensite Elong. R.ofA. Hardness
{in) {in*2) {ibs.) (psi) {psi) (%) (%}
1 504 133,500 150,700 14.0 58.9 34.8HRC
6% EUL 133,300
Uniass olhenwise stated, yield strass is 0.2% offset, gauge lengih is 2 in, for 1/2 in bars or 1 in. for 1/4 in bars.
i Charpy Test Results 1
No. Temp Location Foot-Pounds % Shear Mils Lat Exp
1 -20°F  LCVN 57-37-49 85-75-80 28-23-25
2 -20°F TCVN 25-24-24 70-70-70 17-16-16
3 -4°F LCVN 62-62-61 100-100-1C0 36-36-35
4 -4°F TCVN 25-26-2¢ 70-70-70 18-18-21
5 +50°F  LCVN b 69-67-64 100-10G-100 41-40-38
6 +50°F TCVN 36-36-36 100-100-100 23-21-22
7 +72°F  LOVN 71-70-83 100-100-100 45-44-40
8 +72°F  TCVN 36-36-36 100-100-1C0 22-23-23

Unlass otherwise slalod, Charpy impaat specirens are Venotch 10 x 10 mm.

Mechanical testing performed at mid-radius.

Oocument
Reviswed By:

Our rgports are for the exclusiva use of our customer and our name may be used ont
sample lesied or inapscied and do not nacessantg teprassnt the quaggf of ofher apparently simifar or ide:

tasting candorms o

TNnL PBarajpa

Yvonne Barajas
Documentation Specialist

STH A-370 raquiremanis utess othenwise stat

writlen appraval of Accu-Test Labs LLP,

Page No: 1

y with pror wrillen approval. Gur reporis ap'ply only {0 the

niical malarials. All tas

spacimeans and

- This test report shall not bo reproducad, nxcept in full, without the

This report contains 1 page(s)
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LLP P.O. Box B02404 ¢ Houston, TX 77280-2404 & Telephone {713} 460-3655 ¢ FAX([713) 460-3695

To:  Lons Star Heat Treat
£. O. Box 15621
Houston, TX 77220-5621

Ordered By: Todd

PO#. 535478-80

Material: 4140 3-1/2"0D x 14"LG testpc

{DiHeat; 22165500

Job Info: LSHT Hardness 302-311 HBW

Report Date: 01/12/15
Report No: 705670.00

Rev.: A

Cust Acot: LON220

g

Tensile Test Results

No./Location Size Area Ult. Load  Yield Tensile Elong. R.of A. Hardness
{in.} {in?2) {ibs.} {psi) ___lpsh) (%)
1 504 128,800 148,200 61.2 32.2HRC
6% EUL. 128,700
Unlasg atherwise stated, yiold slress is 0.2% offsal, gauge fongth is 2 in, for 142 in bars or 1 in. for 144 in. bars.
{ Charpy Test Results i
No. Temp Location Fooi-Pounds Y Shear Mils Lat Exp
1 -20°F LCVN 56-66-59 75-100-75 34-40-37
2 -20°F TCVN 25-27-26 45-45-45 16-16-17
3 “4°F LCVN 73-60-71 100-80-85 44-28-40
4 ~4°F TCVN 8 27-31-28 55.55-55 21-23-22
5 +50°F LCVN 83-71-84 100-100-100 56-47-57
B +50°F TCVN 42-40-43 85-85-85 27-27-28
7 +72°F LCVUN 79-81-87 100-100-100 52-53-54
8 £72F TCVN 42-44-4% 50-90-80 31-32-35

Unless olhenwise stated, Chamy Inipact speaimens are V-nolch 10 x 13 mm.

Mechanical testing performed at mid-radius.

Document
Reviewed By:

Qur reponts are for the exdusive

sample tested or inspected and do not necassarnily represent the qualit
tesling conforms to ASTM A-370 requirements unless othenwise state

ML Daraias

Yvonne Barajas
Documentation Specialist

u$6 of our custamar and Qur naMa Mmay be Lsad only with pnor writlen approval. Qur reperts apply only to the

wntlen anproval of Accu-Tasl Labs LLP

Page No: 1

of other apparently similar or idenfical malerials. Al tes spacimens and
This tast report shali not ba eproduced. except in full, withay!t the

This report conlains 1 page(s)
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3939 Biaffer, Houston, I'exas. 77026 731672 6616 vy fehit
Ultrasonlc Certification Report

LIRS

ReportNumber: | 35473 |  Pok [331725 REVA2 | oate [ o3frjaors

N e 0 Bar Source international B ] i
Specification: | T St RS D02 e

|
;
il

Acceptance Criteria ; i iy _ ASTM-A38B/ API 6A

e o e ey

ik oo Ultrasonic Inspection

‘ Sonatest 253 | Calibration Date: r;l 2/62/251 % AER ‘ 1095138 |

‘ :
i Equipment :

Loangitudinal: siegr | 1“0d | MHZ: 2.25 Sh: l 45008 |
Shear Wave Sizer | e Deg: f | Mz i_ . SNg. { ;‘ _*..______3}
Fart Condition : E_—dj::—} RMS - 2 556 ] Couplant: [:E
Longitudchnat Standarchzation L _BU%fsh 178" Flat Bottora Hole | RefDB; @ D8 [_‘I—_q‘]
Shesr Standardization - L_______~___' . _~“; Ref DB f:__] Ba: [:__[
Matenal { 4140 l
Hoat #: 2216550 T ]
Size: Iﬂé"iifz“odxas‘/"ﬂss" R/L e e X l
[Total Pos ¢ [ 83 |  Acceptable [ 83 | Rejectable [ o |
O i =
Tecrnician: Larry Federson __ Certfied 3.21-2005_____ SNITC. LEVEL B ]
& 2 S ]

| SRt g
Rev - i l Date: ! l

This report represents the results obtamed from the test sn s not to be construed as s guaranteg or
varcanty of the rsterials listed. Lone Star Heat Treating Corp shall not be neld ligble far misinterprefation of
Conditions, Loss, damage, or Death nsing from or altiibutableto pedormance of 4 test. This report applies
oty to the material tested and or inspected and does not represent the quality of apparently similar or
dentical material.




