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3.2.3 Har dness Tests
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SECTION 34 11 19.00 20

VEELDI NG CRANE AND RAI LROAD RAIL - THERM TE METHCD
08/18

NOTE: This guide specification covers the
requi renents for welding of crane rail and railroad
rail by a thernite process.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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NOTE: Show the followi ng information on the project
drawings:

1. Location of welds.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.
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Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN VEELDI NG SOCI ETY ( AWG)

AWS D1.1/D1. 1M (2015; Errata 1 2015; Errata 2 2016)
Structural Wl ding Code - Steel

ASTM | NTERNATI ONAL ( ASTM

ASTM E10 (2017) Standard Test Method for Brinell
Har dness of Metallic Materials

ASTM E110 (2014) Standard Test Method for Rockwel |
and Brinell Hardness of Metallic Materials
by Portabl e Hardness Testers

U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-STD-1699 (1992; Rev B) Nondestructive Eval uation of
Butt Welds in Crane and Railroad Rails

1.2 SUBMITTALS
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NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a "G' to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
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Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

*% *% *% *% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance with Section 01 33 29
SUSTAI NABI LI TY REPCRTI NG. Submit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submittals
Wl di ng Procedure
Col d Weat her Wl di ng Procedures
Wet Weat her Wel di ng Procedures
SD- 06 Test Reports
U trasonic Tests
Har dness Tests
Wl d Correction Method
SD-07 Certificates
Qperator Qualification
SD- 08 Manufacturer's Instructions
Thernite Kit
SD- 11 d oseout Subnittals

Joi nt Records
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1.3 QUALI TY ASSURANCE
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NOTE: Thernmite wel ding processes and kits have been
devel oped by the followi ng conpanies. There may be
ot her processes available. This Guide Specification
has been prepared with the processes of these
manufacturers in mnd. |f another manufacturer's
product is available in the vicinity of the activity
at which the work is to be performed, nodify this
Gui de Specification as necessary.

1. Ogo-Thernit Inc., 3500 Colonial Drive North,
Manchester, NJ 08759, Tel ephone: (732) 657-5781

2. Railtech Boutet, Inc., 25 Interstate Drive,
P. O. Box 69, Napol eon, OH 43545, Tel ephone: (419)
592-5050

3. ESCO Equi pnent Service Co., 117 Garlisch Dr.,
El k Gove Village, IL 60007, Tel ephone: (847)
758-9860

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Use only qualified procedures and personnel. Procedures and personne
previously qualified in accordance with this specification are not required
to be requalified, provided qualifications have not |apsed and
qualification records are avail abl e.

1.3.1 Qperator Qualification

Notify the Contracting Officer in witing one week prior to nmaking
qualification welds. Qualify operators by wel ding one acceptable rai

joint in accordance with a qualified procedure. This qualification may be
acconpl i shed either prior to production welding or on the first joints to
be wel ded at the work site. |If welding operator qualification is conducted
at the work site, performno further welding until the qualification

wel dments have been accepted by visual inspection and ultrasonic tests.
otain witten approval of the acceptability of the welded joint fromthe
Contracting Oficer prior to continuing with welding. WIlding operator's
qualifications are effective fromthe test date and will remain in effect
for a period of one year.

1.3.2 Accept abl e Wl ds
Wel ds that neet the visual inspection and ultrasonic test requirenents of
MIL-STD-1699 are considered acceptable. Wlds selected for testing for
Brinell Hardness nust neet the requirenents of ASTM E10 and paragraph
HARDNESS TESTS

1.3.3 Procedure Qualification

1.3.3.1 Witten Procedure
Prepare for the wel ding process to be used. The procedure nust include any

particul ars of the process deened pertinent to the successful conpletion of
the wel ds.
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1.3.3.2 Manuf acturer's Procedure

No separate qualification is necessary for various rail weights, although
in order to be qualified for a specific rail weight or cross section, the
procedure nust include fit-up requirenents and ot her features unique to the
rail weight or cross section of the rails to be wel ded.

1.3.3.3 Wl ding Procedure Qualification

a. Subnit welding procedure qualification records acceptable to the
Contracting O ficer as proof of previous qualification under this
specification.

b. Welding procedure not previously qualified under this specification my
be qualified by providing four consecutive acceptabl e wel ded rai
joints. An acceptable weld is defined as a weld which has been
visual ly inspected and ultrasonically tested and has been found
acceptable in accordance with MIL-STD-1699 and ASTM E10. This
qualification my be acconplished either by shop fabrication of the
joints or on the first four joints welded at the work site. |If
procedure qualification is acconplished at the work site, performno
further welding until the qualification weldments have been accepted by
visual inspection and ultrasonic tests. btain witten approval of the
acceptability of the four welded joints fromthe Contracting Oficer
prior to continuing with welding.

c. Anbient tenperature: Welding procedures are considered qualified for
use at an anbient tenperature of 10 degrees C 50 degrees F and above
regardl ess of anbient tenperature during welding of qualification
assenblies. Do not conduct wel ding below 10 degrees C 50 degrees F
wi thout a specifically qualified procedure. Procedures qualified for
use at anbient tenperatures |less than 10 degrees C 50 degrees F rust be
qualified by welding test assenblies in accordance with the procedure
qualification requirements of this specification at the desired m nimm
anbi ent tenperature plus or mnus one degree C5 degrees F. Procedures
thus qualified are considered acceptable for use at the m ni mum
qual i fied ambi ent tenperature and above. Submit cold weather wel ding
procedures.

d. Wet weather welding: Performwelding only during dry weather. No
welding will nornally be permitted on wet, showery and incl enent days.
However, if neans are provided to protect the work and work area,
wel di ng nmay be perforned during other than dry weather, if approved by
the Contracting Officer. Submt wet weather wel ding procedures.

e. Confined space welding: Wlding in confined spaces nust conply with
AWS D1.1/D1. 1N to assure adequate ventilation for personnel safety.

1.3.4 Requi red Data
Submit thernmite kit nmanufacturer's instructions and recomendati ons
covering rail end preheat treatnent, thermite ignition, nmold renoval, and
finishing.

1.3.5 Welding Procedure

Submit a report of the follow ng information:

a. Thermite kit manufacturer's nane and kit size or designation
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b. Thermite kit batch nunbers and manufacturing date
c. Welding procedure designation (name, nunber)
d. Size of rail section being joined and type of rai
e. Test assenbly identification nunber
f. Results of nondestructive testing of qualifications assenblies
g. Date of qualification (test date)

1.3.6 Required Qualification Wlds
Submit operator qualification welding results in accordance w th paragraph
OPERATOR QUALI FI CATION.  Subnit procedure qualification welding results in
accordance with paragraph WELDI NG PROCEDURE QUALI FI CATI ONS. | ncl ude
results of ultrasonic test and hardness tests. Welders certification or
procedure qualification may be substituted, pursuant to paragraph QUALITY
ASSURANCE.

1.4 DELI VERY AND STORAGE

Deliver materials in the manufacturer's original unbroken packages or
containers plainly labeled with the manufacturer's nanme and brand.

1.4.1 Recei pt Inspection of All Thermite Weld Kits
Perform visual inspection of the weld kit package for freedom from danmage
and record the thermte weld m x batch nunber and manufacturing date. Do
not use kits which have been manufactured nore than 2 years before the date
of use or show signs of having been wet.

1.4.2 Mat eri al Control

Store materials in the original package and keep dry at all tines unti
used.

PART 2 PRODUCTS

2.1 MATERIALS
Provide in kit formincluding preforned nold, thernmite powder, wi cking
cord, luting material, and all necessary materials and accessories needed
to provide one welded rail joint per kit. Mdlds nmust be factory-nade,
nmoi sture free, and of nonhygroscopic material

PART 3 EXECUTI ON

3.1 SEQUENCE OF OPERATI ON
Performwork in strict accordance with the qualified procedure.

3.1.1 Rai | Preparation
Cut rails which are battered, cracked or notched, or which contain bolt

holes so that these irregularities are renoved. Rail surface nust be free
of grease, dirt, |oose oxide, and noisture on the face of and for
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approximately 125 mm 5 inches fromthe joint to be welded. Cdean rail ends
by grinding or wire brushing. Use a torch to renove grease, oil, or

moi sture in accordance with procedures in thernmte nmanufacturer's
instructions. Rail cutting, when necessary, nust be by the saw cut

met hod. Renove all burrs, rolled-over edges, and | oose oxi de before

applying the nold. No flane cutting of rails is permtted. |If the space
between the nold and the rail is unusually large on used or relayer rails,
fill this gap with a piece of w cking cord before luting or packing.

. 1.2 Rai | Alignment

Separate rail ends as recommended by the wel di ng process manufacturer
Align rails as to both surface and gage, and raise the rails at the joint
to conpensate for the greater thermal contraction that occurs in the rai
head during cooling relative to the web and base regions. Measure the
amount of joint elevation with a 900 mm 36 inch | ong straightedge centered
at the joint. The correct elevation is obtained when 2 nm 1/ 16 inch
separates the top of the rail head and bottom surface of the strai ghtedge
at both ends.

.1.3 Pl aci ng of Mol ds

Attach the nolds to the rails, centered over the joint, and seal the nolds
to the rail with luting material according to the welding kit

manuf acturer's instructions. Handle the luting material, a m xture of clay
and sand, so that none is introduced into the weld chanber. Align so that
the centerline of the nmold coincides with the centerline of the gap

Install the tapping plug or discs in the crucible and pour in the

prescri bed anount of thermite m xture.

.1.4 Preheating Rail Ends

Preheat the rail ends in accordance with the manufacturer's instructions
and reconmendati ons.

.1.5 Ignition of Thernite

Fol | ow manufacturer's instructions and recomendati ons regardi ng the
ignition of the thermte.

.1.6 Mol d Rernoval

Fol | ow manufacturer's instructions regarding nold renoval .

1.7 Finishing

Fol | ow manufacturer's instructions and recommendations. No finishing is
required on the web and base of rail. Performfinal grinding when the weld
and rail have cooled to anbient tenperature. Do not use a cutting torch to
renove excess weld netal

.1.8 Joi nt Records

Submt a record of the date and | ocation of each weld made. The record
must also include the rail type, size, thermte kit manufacturer's nane,

and thernmite weld portion batch nunber. Also, provide a record of the
nondestructive test date and acceptance date.

SECTION 34 11 19.00 20 Page 9



3.2 | NSPECTI ON AND TESTI NG
3.2.1 Vi sual | nspection

I nspect each welded joint after renpval of the nold and grinding or renoval
of excess netal. Pay particular attention to surface cracking, |ack of
fusion and other surface irregularities. Correct or replace all defective
wel ds at no additional cost to the Government. Submit the weld correction
met hod for approval by the Contracting Oficer

3.2.2 Nondestructive | nspection

I nspect each welded joint by ultrasonic tests using the nethod of

i nspection and acceptance as prescribed in MIL-STD-1699 . Correct or
replace all defective welds at no additional cost to the Government. The
met hod of correction nmust be approved by the Contracting Oficer. |nspect
all repairs to defective welds using the method of inspection and
acceptance as prescribed in MIL-STD-1699 . Submit test reports show ng
conpliance with MIL-STD-1699 .

3.2.3 Har dness Tests
Perform Brinell hardness test in accordance with ASTM E10 and ASTM E110.

The Brinell Hardness Nunber (BHN) of the weld and for the rail for a
di stance of 150 mm 6 inches on each side of the joint nust be greater than

250. In the heat-affected zone (a distance not greater than 25 nm one inch
to each side of the joint) the BHN may be up to 20 points | ower except for
the top of the rail, which nust not be | ess than 250. Check hardness on at

| east 10 percent of all welds. Performtests on randonly sel ected wel ds or
as directed by the Contracting Officer. Subnit test reports show ng wel ds
meet hardness requirenments of this paragraph

-- End of Section --
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