Engineering Procedure- Form

New Equipment & System Approval Proforma
Form number: PP122F-01

NEW EQUIPMENT & SYSTEM APPROVAL PROFORMA : Ref: 08-08-11-072

Note: the prompts given below are only a guide to the information required for approval. Dependent on the type of equipment or
system that requires approval delete any section that is not applicable or include additional information if necessary. Mandatory fields
are marked with an asterisk (*).

1 Equipment or System to be approved *

Pandrol Fastclip weld repair for 1507, 1509 and 1511 fastening systems for concrete sleepers - (Revised
January 2008 & April 2013)

2 Originator *
Name: David Prentice Company: ARTC
3 Introduction *

On occasions concrete sleepers may suffer minor damage from rolling stock or maintenance machinery. In such
instances the sleeper retains structural integrity and is still fit for purpose, but the cast in shoulder is damaged so that
it can no longer attach fasteners to retain the rail. The existing method of repairing the sleeper is to core out the
broken shoulder and use epoxy grout. The major problem associated with this method was that it could take 5 days for
the grout to fully cure. A simpler, quicker and much more economical method is to repair the shoulder in situ by
grinding the shoulder and welding on a donor piece, specially cast by Pandrol (can be ordered by part number). The
repair method has been fully documented, been field tested with successful outcomes and has been tested in the
Pandrol laboratory in accordance with AS1085 parts 14 (prestressed concrete sleepers) and part 19 (resilient

fastenings)

4 Determination of Need *

The repair method can be used to reinstate the function of the rail fasteners at a much quicker and much more
economical rate than total sleeper replacement. The repair method also offers an instant fix, can reduce track
downtime and be carried out under controlled traffic.

5 Significant Change or Not (as determined by the Manager Standards) *

This change in equipment or system is assessed as MINOR

6 Review Panel (as determined by the Manager Standards) *

¢ Manager Standards - John Furness
e Civil and Environmental Standards Engineer - Wayne Potter (member of original review panel)

+  Civil Standards and Technical Services Engineer - Tim Calver

7 Performance and Suitability

Field Testing
Each of the Fastclip assembly weld repairs have undergone have undergone field testing for 12 months or more at
several locations on the ARTC Hunter network.

Laboratory Testing

Each of the shoulder repairs for the different fastening assemblies has successfully passed the following tests:
Clip driving

Assembly repeated load test

Impact test
Fastening insert pull-out test

* & o 9

8 Approval *

The Fastclip weld repair method for the FC1507, 1509 and 1511 fastening systems is approved for use by ARTC
network wide.

9 Conditions of Approval *

Pandrol Australia to supply instructions with every supply of weld-on shoulders.
All repairs are to be carried out using the current Pandrol repair method - any enquiries about the repair or to obtain

the correct instructions, email salesaus@pandrol.com.au.

Note: Updated copies of Installation Instructions added to type approval April 2013 (these are uncontrolled copies),

10 Does the Originator accept the additional Conditions of Approval Yes | [X No | (O NA | O
as set by the Review Panel:
11 Sign off ARTC office use only

Review Panel:

John Furness f %W oy Date: 32 /f /’ 7
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Installing FASTCLIP Weld on Shoulders

Instruction to repair broken FASTCLIP FC1507 shoulder, P/N. 9183 or 10824
with ‘weld on’ retrofit field repair part 11484.

CONDITION OF USE

NEVER USE THIS REPAIR METHOD OF BROKEN SHOULDERS IF THERE ARE VISIBLE
STRUCTURAL CRACKS IN THE SLEEPER.

Equipment Required
FASTCLIP Extraction Tool, FASTCLIP Installation Tool.
Angle Grinder, Gas or Oxy acetylene torch for heating, welding equipment and electrodes @cxﬁed

S
Welding Specifications
Welding electrodes shall be 3.2mm, SUPERCAST Ni/Fe, suitable for higher stren @'eldmg of

Spheroidal Graphite Cast Iron in accordance with WIA Product Data Sheet 29 or equivalent.
* Ensure welding electrodes are dried before use.

Safety Instructions
Personal Safety Equipment. Shoes, hearing and eye protection. Glovc‘é handle hot material, and

all necessary specific site safety apparel. \

Work instruction - Procedure O\
Position the FASTCLIP extraction tool and completelj&hove the FASTCLIP and toe insulator

from the broken shoulder, and then remove the sidep Qﬁsulator.
Visually inspect the sidepost insulator, toe ms d Pandrol FASTCLIP for damage. Retain

all undamaged components for re-assembly. gls inspection can usually determine if new

components are required. NB. If the shoulde amaged during a derailment, most parts will need
to be replaced.

Weld Preparation OQ

Grind as indicated. C)

Grind to these datum surfaces, both sides.
Remove rust/scale from floor
for a clean welding surface.

Use an angle grinder to prepare the Use the top edge as a datum and grind
weld surfaces as indicated. vertically as illustrated

+ DWG. 12426 Iss.C July 09
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Part Number 11484

/

Pre-Alignment and Positioning

Ensure the new shoulder can be correctly
positioned into the existing broken shoulder.
NB. For correct alignment, grinding off the
parting line flash from the new shoulder may
be required.

Preheat both shoulders and Align

With the aid of a gas or oxy acetylene torch, with
a ‘Neutral’ flame, heat both shoulders to 200-250°
Celsius. DO NOT OVERHEAT.

Using heatproof gloves, position the new cast
shoulder into alignment as shown. Ensure the new
shoulder is laterally centralised and firmly pushed 2
forward in readiness for welding. ! Possible pq&'@ine flash

Welding .
Do not attach welding ‘Earth lead’ to rail. Ensure earth, electrode settings@&&onnections are correct.

While holding in aligned position, weld in locations as indicated
1. First, ‘tack weld’ across the top and centre. Ensure not to destroythe centre park position locking
feature. Inspect the alignment is undisturbed before further wel

2. Fully weld the back of the shoulder between the floor and t \dlamfer.
L

@nmary
<})0 not weld on inside of shoulder where
sidepost insulator is re-assembled.

L. g

Welding sequence

= 1. First tack weld top centre.

2. Second weld should be at the back.

3. Fully weld the sides indicated by
chamfered weld preparation.

4. Fully weld the top with approximately
4-5mm fillet welds.

B A
S\ TR
()\\ 2. Back weld 3. Sidewall welds. One fillet run only in these

5\\ positions. Do not over weld.
Post weld treat:@u

Do not acce e the cooling down process.

Final Ingpeetion and Assembly

Allo&mems to cool fully, before proceeding. Inspect and ensure there is no excess weld upon
completion. If necessary, grind off any excess weld that may obstruct the re-assembling of components.
Inspect and ensure there is no cracking in either shoulder or the welds.

Assemble sidepost insulator and check for alignment and
functionality. Any damaged components must be replaced.

Assemble FASTCLIP with toe insulator into final position.

Final visual inspection and check for fit & functionality.

< PANDROL [ XA 1o 12 s




PRODUCT DATA SHEET

=7

SUPERCAST Ni/Fe

Nickel-Iron Core Wire/Basic, Graphite Coating

Cast Irons, Particularly SG Irons

CLASSIFICATION
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WCD 6129

Machineable Nickel-Iron Deposit for the Higher Strength Welding o

Stable Performance on Weldarc 12P and 140 Welding Machines

=~

IDENTIFICATION .
COATING TIP AWS A5.15 N\
BLACK GREEN ENiFe-C] ,\'

DESCRIPTION AND APPLICATIONS

SUPERCAST Ni/Fe is a basic, graphite coated AC/DC electrode for
welding of cast irons. It is characterised by a soft, smooth arc wit
spatter levels on both AC and DC power sources. Ease of

Supercast Ni/Fe. \O

gis a

er strength
tration and
feature of

This electrode is made from a Nickel-lron core and produces a ductile,
machineable weld deposit with the exira strength r d for welding SG (Spheroidal

Graphite) irons. Supercast Ni/Fe may also be us
standard grades of grey cast iron, malleable ir
of mechanite cast iron. It is ideally suite(Q

steels.
L\

ITION (Wt%)

stenitic cast iron and so

TYPICAL ALL WELD METAL C

(i3

he repair and reclamation of all

me grades

dissimilar welding of these irons to

Mn I'(\ ~ S Fe
0.85 (@B‘ 0.007 Bal
A4
DEPOSIT PROPERTIES ’
YIELD smg@@v TENSILE STRENGTH DEPOSIT HARDNESS
300 MPAYS 500 MPa 200 - 220 HV(30)

AN
OPERATIONAL AND PACKAGING DATA

ELEC ELECTRODE | WELDING PACKAGING (kg) APPROX PRODUCT
I m) LENGTH CURRENT NO OF NUMBER
6 (mm) RANGE* RODS
(amps) PER KG
PKT | CTN | MINIPAK

3.2 350 50- 100 2.5 15 0.5 39 SNIFE32

SNIFE32M
Recommended for DC-, or AC (minimum 45 OCV) operation
Issue C 13 August 2002 Page 1 of 1

The information contained or otherwise referenced herein is presented only as "typical® without guarantee or warranty, and Welding Industnes ol
Australia expressly disciaims any liability ncurred from any reliance thereon  Typical data is cbtained when welded and tested in accordance with
AWS and or AS/NZS specification. Other tesls and procedures may praduce different results. No dala is 10 be construed as a recommendation

for any welding condition or lechnique by Welding Industnes of Australa.

' DWG. 12426 1ss.C July 09
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Installing FASTCLIP Weld on Shoulders

Instruction to repair broken FASTCLIP FC1509 and FC1511 shoulders,
P/N. 10530 and 11501 with ‘weld on/glue on’ retrofit field repair part 11722.

NDITI F USE

NEVER USE THIS REPAIR METHOD OF BROKEN SHOULDERS IF THERE ARE VISIBLE
STRUCTURAL CRACKS IN THE SLEEPER.

Equipment Required

FASTCLIP Extraction Tool, FASTCLIP Installation Tool. Angle Grinder, Gas or Oxy acetylene torch
for heating, welding equipment and electrodes as specified. Hammer drill equipped with @14@
masonry drill bit (120mm long).

Glue, as specified, dispenser (ie. MD 2000), vacuum/blower hand pump and Checkmg MGlé4

Consumables

Welding electrodes shall be 3.2mm, SUPERCAST Ni/Fe, suitable for higher str weldmg of
Spheroidal Graphite Cast Iron in accordance with WIA Product Data Sheet @6129 or equivalent.

* Ensure welding electrodes are dried before use.

Masonry anchor “Powers Fasteners” Blue-Tip SCREW-BOLT ™, P/N%@lOIOO; (M10x100mm Long

with washer face and hexagon head).
Epoxy/glue for fastening the Screw-Bolt. ‘Hilti” HIT-RE 500, coh\@e with mixer nozzle and extension.

Safety Instructions \
Personal Safety Equipment. Shoes, hearing and eye prote@ Gloves to handle hot material, and

all necessary specific site safety apparel. (b~

Work instruction - Procedure
Remove the FASTCLIP and toe insulator fro s*ha broken shoulder. Then remove the sidepost insulator.
Visually inspect the sidepost insulator, t%fé?ator and Pandrol FASTCLIP for damage. Retain all

undamaged components for re-assembl ual inspection can usually determine if new components
are required. NB. If the shoulder is (@ ged during a derailment, most parts will need to be replaced.

Weld Preparation
Use an angle grinder to prep, the weld surfaces as indicated.
* Clean the concrete fr ¢ the two pockets under the shelf.
\ Grind flush to these datum surfaces.

\ng. 1 (Both sndes)

Ensure this area is flat and free
~ of bumps and concrete leakage

Use the top edge as a datum and
grind vertically as illustrated.

DWG. 12724 Iss.A May 09
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Weld on shoulder
Part Number 11722
Pre-Alignment and Positioning
Ensure the new shoulder can be correctly
positioned into the existing broken shoulder.

NB. For correct alignment, grinding off the parting
line flash from the new shoulder may

be required. Tap shoulder into position where
there still maybe concrete in the pockets.

éc\mble parting line flash

Use Height Checking Gauge MG164 O

This gauge is to be used prior to welding to confirm the correc8(rum surfaces are obtained with the

grinding process. As shown in Fig.1.
These datum heights are to be checked with the use of the &NO-GO gauge (Part MG164).

Locate the weld-on shoulder into position & sit the G -GO gauge on the top of the concrete sleeper
next to the shoulder.

‘NO-GO’ Gauge check. \
With the ‘NO-GO’ writing facing up & c@&w&rds the shoulder, slide the gauge towards the
lowest end of the clip ramp. This gauge {\ not slide under the wing. As shown in Fig.2.

‘GO’ Gauge check. O
With the ‘GO’ writing facing up &gasest towards the shoulder, slide the gauge towards the lowest

end of the clip ramp. In this i&taﬁce, the gauge should slide under the wing. As shown in the Fig.3.

When both go/no-go ch&&re complete & satisfactory, proceed to next step.

ONGAUGE position _Fig.3 GO-GAUGE position

WoN

L AL NP M FASTCLIP|—
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Preheat both shoulders and Align

With the aid of a gas or oxy acetylene torch;

With a ‘Neutral’ flame, heat both shoulders to 200-250° Celsius. DO NOT OVERHEAT.
Using heatproof gloves, position the new cast shoulder into alignment as shown. Ensure the new
shoulder is laterally centralised and firmly pushed forward in readiness for welding.

Welding

Do not attach welding ‘Earth lead’ to rail. Ensure earth, electrode settings and connections are correct.
While holding in aligned position, weld in the locations as indicated. Ensuring the new shoulder is
correctly positioned in the existing prepared broken shoulder.

1. First, ‘tack weld’ the top and centre in the hook cavity. Inspect the alignment is undisturbed before

further welding. Q
2. Fully weld the lower back sides (both sides) of the shoulders in the weld preparation cha @
3. Weld the front of the shoulders in the chamfer; Ensuring no weld splatters onto the in é&r location
4. Fully weld the top inner side wings and across the centre of the 2 shoulders.

. f
4 Summary ‘s\\ﬂ

S==Do not weld on i of shoulder where
sidepost illSlllanS re-assembled.

Welding @nce

—=L_L |, Firs{ tack Weld top centre.
R 2, ég eld the lower back side wall wings

ated by the weld preparation chamfer.
ird weld should be at the front in the weld

oy

;:IQ

b’ preparation chamfer.

e ,\*' | 4. Fully weld the top with approximately
LT : SN AN 4-5mm fillet welds.
3. Front Weld 2. Sidewal[pyelds.
Onaﬁv run only in these positions. Do not over weld.
Post weld treatment C)

Do not accelerate the coolilgio’wn process.

)

Anchor Hole Drillin \
With the shoulder s& d in location and all welding completed, use the shoulder as a template & drill
a@l4holex 11 deep in the concrete sleeper. (See Fig. 4) When the final depth is achieved, clean
the hole wit @nd of a vacuum/blower hand pump & brush prior to gluing in the bolt.

“Hilti” Epoxy/Glue with extension mixer,
Dispenser, Brush and Blower hand pump

DWG. 12724 Iss.A May 09
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