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SECTICN IV

- e SPECIFICATION FOR 5-AXIS CNC MACHINING CENTRE WITH AUTOMATIC TOOL CHANGER
Specification No. BMFI03/10/5-AXIS, dated 13.10.25

IMPORTANT NOTES:

]

i

i)

vl

Bidders are required fo give clause wise and sub clause wise comments confirming complianca an the
following technical specifications including Annexure— |, 11, V. I, & VIl attached.

Comments should be spac#ic. It should also give specific information wherever asked for. Deviations, if
any, should be clearly indicated with details and proper justification 1o avoid back refeence.

The bidder will quote as per clause no. 15.2 for the maks of sub-assemblies and equipment wherever
specified. Cther makes of sub-assembly will normally not be acceptable. The actual make quoted should
aiso be indicated in the offer, In case of deviation in make of sub-assemblies and equioment quoted other
than that specified, its features, advantages and reasons for the same may please be indicated

seperately,

Unless stated otherwise, lalest allerations ( revisions of specifications / standards | drawings shall be
applicable. In respect of safety standards and environmental standards refavant o the maching, i is
mandatary for the badder to ensure compliance with international {CENSQ! DIN/ JIS) / national standards
{1S) (where applicable) in their offer

!Drﬁers are likely o be ignored in case of non-compliance of these instructions for furnishing the
information, The condifion / features indicated in main specifications shall override those mentioned in
Annexure V, VI & VIl wherever anplicable.

Biddess must offer and quole for &l the specified concomianl accessones. as these ae considersd
essanfial for commissioning and utilization of the machine.

vi] Please specify relevant clause of tender documents against every comments | statement of your

e

offer. In case, any item is reguired in sets, please specify nos. | pieces per set. This is essential
for proper evaluation of the offer,

PURPOSE FOR WHICH REQUIRED

A1 PURPO3E:
1

1 The machine shall be required for machining high speed bogie frames to Mis. FIAT! Haly design to be
fified on Railway passenger coaches (car) operating uplo the speed of 180KMPH. flater upgradable to
204 KMPH or higher),

1.2  CAPABILITY:
1.21 The machine must be capable of undertaking different rough and Enish machining operations such as

Pre-milling. Milling, Chamfering, Pre-driling, Driling. Boning, Counter boring, Reaming. Threading,
Tapping, Spot face milling efc. using automalic todding salection transfer/exchange.

122 A gantry type CNC Miling machine with universal milling head, sutomatic head changer and

automalic tool changer is requirad

123 The machine shall be supplied fitted with all tools and accessones capable of machining the FIAT

hogie frames as per Annexure ||,

1.3 PRODUCTIVITY:
1.3.1 The machine shall be capable of machining 01 (One) FIAT bogie frame for the operstions detailed in

Annexure || within & hours, This shall include the loading & clamping time, set up lime, probing time,
machining lime, head/ cutter and toal change overtime, inlermediale inspection and gaugmg I:JmE-
uncamping & unloading time. ¥ {;
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132 Bidders are required fo give cycle time caiculation of machining all bogie frames/ companents referad

1.4
141

1.5
151

211
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I!glgﬁuae 1.9 above and as per machining cperations indicated in Annexure |l clearly shewing the
nas

Loading time of bogie on maching along with fixures and clamping it to floar plates

Setfing of the job n reference fo the machine

Probing tme

Machining time as per folerance given in the drawings

Setup change time

Head ¢hange time/ Culier change time

Tool inserts change time

Inspection & gauging time and

Unclamping and unloading time.

The offer should be accompanied with procass chart for each operation indicating complele machining
details, ook and foture details and cutting parameters used.

The bogie frame is machinad on ane setiing at present.

Maximum depth of cut may be assumed to be 15mm for all fabricated bogie frames on the surfaces o
be machined for the purpose of calculation of cycle timmg,

Note: The above information is necessarily required for proper technical evaluation of offers.

BIDDERS ARE REQUESTED TO VIST BOGIE MANUFACTURING FACTCORY, BUDGE BUDGE
FOR BETTER UNDERSTANDING OF THE OPERATIONS AND ESTIMATION OF CYCLE TIME,
TOOL LAYOUT AND REQUIREMENT OF ADDITIONAL MILLING HEADS AND CUTTERS FOR
EACH OPERATION

GEOMETRIC AND PERFORMANCE STANDARDS:

The machine shall conform to 180 10781-2 ar DIN or equivalent International Standards for Geomelnc
and performance fesl. .

OPERATING ENVIRONMENT:

The maching is required to work in tropical conditions. The ambient temperature at Bogie-frame
Manufacturing Factory / Budge Budge ranges from 5°C 1o 50°C and the relative humadity in the
monsoon season reaches 99.8%. The maching should be suitably designed to function efficiently
under these conditions. The bidder should clearly indicate the features! sub-assemblies provided in
electrical, mechanical and electonic systems to achieve the sbove operating condilons

DESCRIPTION AND SCOPE OF SUPPLY:

The specification covers supply, foundation making, instaflation and commissioning of CNC Machinng
Centre with Automatic Tooi changes (ATC) required for machining of bogie frames Indicated in
Clausel .2 above. For Basic Design Features of the maching, please refer o clauses and sub- clauses
of Annexure ¥, for General Characteristics (Salety. operation, maintenance, pneumalic, lubrication,
coctart end hydraulic systems), Annexure Vi for General Electrical Equipment Design, and Annexure
VIl for CNC System. I the core machine is Foreign made, bidders shall follow equivalent CE |
150 1 DIN | other International Standards wherever only |5 standards are mentioned.

The sipply shall include all concomitant acoessorieslequipment as detailad in this specification and
other concomitant accessories! equipment which the biddsr considers essential to make the machine
fully operational when instafled and connected to power source and other ulilities for performing

machining operafions on bogie f:_1irnes# items mtaw@in Clause 1.2 above. = [
2
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22 CONCOMITANT ACCESSORIES:

Following concomilant accessones that are required to mase the machine fully operational on
installation shall be quoted. The concomitant accessaries shall include but will not be limited o he

followings.
221 Cutting tools:

Indexzble Carbide type milling cutters required for machining operations on FIAT A i it i

(a) boge frames along with holders and adaplers with collets for miling cutiers | '

_ (Nomenclature and separate cost for ezch type of milling cutershould be fumshed) | P |

(b) HSS drills of sizes suitable for dnlling operations on bogie frames (Nomenclature | 04 nos, of each |

| and separate cost for each type of milling cutier should be furnished) type |
Boring bars (both roughing & finishing) for OO and ID boring (Nomenclature and | 04 nos. of each

(%) saparate cost for each type of millng cutier should be fumished) | type
New generation Carbide inserts of each type used on the offersd milling/boring

(d) | cutters (Nomenclature and separae cos for each type of milling culter should be | “ooros O
gach lype
furnished) - _
02 nos. each for
milling cuttars,

Any other cutting toois required for machining bogie frames | components refemad | . o o
e} | in Clause 1.2 above (Momenclaiure and separate cost for each typs of milling CUlter .o o0 1 parin g

i should be fumnished) bas wih 300|
| nos of each
= — lype of inserts |
Naote:
i, Tool Lavout with full description and spedfications shall be given in the offer in the following formal
o Gutting Tool ' =i i
Operation (as listed at | Holder ID No. | Adapter ID No : uartts | LM e
Annexurs J) (150No) | (IS0 Nos) Drilingmiling Quanbly| ., |

! ]
ii. Inseris selecied shall have maximum number of cutting edges. Wiper inserts would be prefered. The
offered tooling shall provide maximum tool ife at oplimum cost.
i, Tocding shall conform to 150 / DIN specificalions.

iv. Tool holders and Cufting may be preferably offered from the Indigencus sources of WALTER |
SANDVIK | WIDIA Kennametal | lscar / Addison / Taequtec / Caratizit | Tungaloy make. Repuled
gﬂ-

machine tool bidders can also offer their own makes of tool holders and boring bars, Teol bedder's
address in India, catalogue no. and part no. must be indicated for sach toals,

v. Efiorts shall be made fo rationalize miling cutier, drills, holders and nserts to the extent feasible.
Dhjective should be to reduce the variety and also inventory of the tooling.

MOST IMPORTANT NOTE: It may please be noted that unit cost of each tool holder, milling cutter,
HSS inserts or any other offe s essentially required.

3‘%2 Ficturefclamping sysiem for locating and clampiag of all FIAT bogie frames — zlqmn;u sels,
5@;‘ L=} lI| e -_EI l-ﬂq..'l::ldl.llm
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223

224

225

228

22.7

228

2249
2210

2211
2212
2213

2214
2215

2216
221

2218

2218

23
231

Set of oparating and maintenance services tools (list chould be submitted along with description,
quantity and make) — 1 (one) set,

First fill of lubricanis, hydraulic oil, gresses®, cufting coolant ete. (Bidder bo indicate the equivalent
indigenous brand and quantibes for the first fill). - First fill

Foundaticn and levelling bolts required for inslallation of machne = 1 (one) sst

Violtage Stabilizer of Neal [ Defta /| Servomax / Aplab [ Clean power make suitable 1o cater to the
entire electrical boad of the machine as per clause 13.2 of Annexure =V1 Reputed internabonal makes
can also be offered. - 1 {ona) no

Uttra-Isalation Transformer of Neef | Delta | Servomax | Apfab !/ Clean power make with suitable
capacity fo cater to the enfire electrical load of the machine a5 per clause 13.2 of Annaxure- V),
Reputed intemational makes can also be offered -1 {one) no.

Suitable touch probe system for quick job set up and measurement as per clause 3.7 -1 (one) na.

Tool pre-setting unit as per clause 3.11 - 1 {one) no
Refrigerant ran AC unit for the elecincal controf cabinet and CNC System- 1 {one) s&t,

Refrigerant compatible cocles for the hydraulic oil. =1 {one) sel.
Tool Magazine with tool carrier (Sk.50 / 120-50) configured for minimum &0 tocls — 1 {ona) no.

The CNC control system complete with (Hardware and software) ancifary i'ems which should be
detailed in the offer - | {mne) saf,

Battery backup facility for memary retenfion during power failure for minimum 30 minutes -1 (one) no
It s 1o be provided with set of multiple head fike Universal miling and boring head (fully automatic),
vertical head (Fully automatic) and horizontal head (fully automatic) having high precision and
stability (lo be detailed in the offer), aclizal position of all axes should be measured physically and

controlled by the CNC control separately. Separate head holding table is o be provided for each
head like Unwversal, vertical and horizontal head.

Chip / Swarf conveyor system. - 1 [one) no,

Any other concomitant accessories (ke angular heads, long heads etc. which the bidder feels are
necessary for easy and quick machining of FIAT bogie to achieve the productivity of machining of
one FIAT bogie frame within & hours (This shall include the loading & clamping time, set up time,
probing time, machining tme, head! cutter and tool change overtime, infermediate inspection and
gauging fime, unclamping & unlcading fime). Bidders to submit details of make and
nomenclature. - | {one) no. of each type offered.

In case additonal heads are offered, Automatic Head Chanaer shaft must alsc be offered. Bidder to
furnish cost and technical details.

Coslani system for precision machining operation. Coolant system should be provided in floor but nat
in pit due io seepage problem in future.

Dedicated Air Compressar, air receiver, filers, refrigerated drier & 10 metres of pipeéine. - 1 {one)
set

Note: *Oils/ grease should be preferably from Indigencus sources such as 10CL |/ HPCL ! BPCL f
Essn | Casirol

OPTIONAL ACCESSORIES:

Remote diagnostic facility for a period of 2 years beyond waranty period must be provided.
Infrastructural faciliies at consignee's end for avaiing of the faclity shal be clearlg.f laid down in the
offer. Cost of providing this faciity in the CNC system shall also be clearly given in the offier Rate

ke S I:_I;-_ [ |
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232 Porable Programming Unit as per clause 3.7 - 1 {one) no

233 Any other accessory which in the opinion of the bidder can contribute to higher production rake or
better precision levels shall be clearly indicated The price of fhe optional accessonies shall be quoted
separately and the price shall not be included in the basic price of the machine.

3 BASIC DESIGN FEATURES:
3.1, GENERAL CHARACTERISTICS

341, The general charactenstics of the machine shall he as per Annesure V. Elecirical charactenstics of
the machine shall be as per Annexure V| (forelgn bidders shall follow equivalent CENSOMIN
standard where ever |S Specificafions are mentioned) and CNC system charactenistics shall be as
per Annexure VI,

32 MAIN CHARACTERISTICS
3.21. Salety Features

4211, The machine shall incorporate all safety devices so as to provide camplete protection Lo the operator
and the machine. Some of the important safely features fhat shall be available on the machine are
mentioned below

3. Emergency stop shall be provided for all modes of operation

b. Interiock shall be provided betwesen the spindle brake and ihe power draw bar to prevent spindle
rotation when cutters are being loadediunioaded on/ from the spindie

¢, Load meter shall be provided fo indicate the load on the cutter motor so that the load on the
motor can be mainianed within safe limits. -

4. Main motore shall be protectad against overload. The method of protection must be explained in
the offer.

& Number of manual lubrication points shall be as few as possibie,
Nots: The offer shall give details of all the safety features installed on the machine.

39132, Sultable Interlocks shall be provided to protect the machine in the event of hydraukc ail failure,
ubrization failure, fluctuation in valtage and frequency. List of all the safety interlocks available
in the machine along with their purpose shall be detailed in the offer.

3.2.1.3. The safety fealure shall include safety device against overloading of any drive, over travel of any
side and Inferiock against conflicting motions, The details of various safety device provided
shall also be furnished in the offer.

3214, Mushroom type emergency stop(s) shall be providing on the maching that shall be easlly accessible
and capable of disabling the machine drives in case of any emergency.

3.2.15. The noise level shall not exceed 85dB at full load when measured &t a height of 1.5 meters and 1
metar from the periphery of the machine. Nokse measurement shall be carried out as per NMTBA
noise measurement fechniquel 1SQ 3748/5- 1.0088fther equivalen International Standards.
Bidder shall indicate the specific standard io which noise measurement will be carried out
along with its test scheme.

1716. Machine shall be provided with fuorescent light 1o uminate the work area. The minimum
illumination level shall be 300 lux,

322. General

3221 Al the machina elements shall be properly designed by using finite lement methed analysis {FEM

Mhniquﬁﬁw optimum cross-section and ritbing. The machine should be rigid and of sturdy
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3222

3223

d.2.24.

32235

3228

323
3.23.1.

3232,

construchon designed 1o meet culting forcas at full load encountered in heavy duty application under
severe workshop conditions. The machine shall be free from vibrafions at full load machining
operalions. In case, design is based on that are put by machine tool bidder, it shall alo be
mentioned in the offer along with details thereat

All the major machine elsments such as bed, columnigantry, cross slide, and table should be of
themma symmefnic design. (The elements should be made from highest quality, heavily nbbed, rigid
grey cast iron and procuced to FG280/230 of I1S: 210 or Grade GG-25/30 conforming ta DIN 1691 or
equivalent ISOMIS grade. The casting should be sutably stess relieved and aged o ensure
dimensional stability and freedom from distortion over the entire life of the maching), Details of
stress relieving cyclel ageing process shall be given in the offer,

The fim can also offer fabricated design with equivalent rigidity, vibration damping and ather
mechanical charactenstics. In case of fabricated structure, the Steel used for fabrication should be
Fe360A or better grade conforming to 1SO 630-95 or equivalent conforming to ISIDINAIS standards,
The fabricated Structure shall be subjected to suilable stress relisving cycle

The details of the various elements (bed, columnitravelling gantry, cross- rail, tabla, ram
assembly etc.) i.2. material, heat treatment cycle, special design and constructional features
shall be clearly indicated in the offer.,

The firn can offer hardened and ground guide ways or linear motion guide ways. In case of
hardened and precision ground guide ways, the hardness shall be 552 3 HRC. LM quide-ways shall
be fitted with precision roller packs of appropriate size and accuracy class. The linear roller guides
shall preferably be of size 65mm

The firm shall indicate the type of guide ways, make, accuracy class, no. of blocks and load
carrying capacity per runner block.

in case of hardened and ground guids-ways, the various axes guide-ways should be fined with anti-
friction strps for stick slip free guide motion, The grinding of guide ways should be camed out on
pracision slide ways gnnding machine such as Waldrich-Coburg / Fomest Line or equivalent
precision shide-ways grinding machines. The firm should also indicate the value of grinding
accuracy in microns/meter, '

All the guide ways for axes shall be sudably protected with heavy duty corosion resistant metallic
telescapic covers! bellow covers and wipers Io prevent ingress of coolant swarf, dust and dirt.
Heavy duly lelescopic covers preferably should be of reputed make specified in clause 15.2. Chip

chutes shall also be provided for easy chip disposal,

Travelling Gantry

The traveling gantry type machine shall have individual traverse beds supporied on two sets of
hardened and precision ground guide-ways hardened to 55 +- 3 HRC and fned wath anti-frcton
synthetic matenal like turcite for stick slip free motion or on LM guide ways to which traveding ganiry
is coupled, LM quide ways shall be fitted with precision roller packs of appropriale size, accuracy
class and of size preferably 65 mm. The upper surfaces of the transverse beds shall have heavy
duty drive racks for independent X-axis feed drive movement and shall also be suitably
synchronized. Each side of the ganiry shall have dual dive sysiem consisting of a rack and a
double pinion with automatic backlash recovery. Two independent X-axis linear measuring systems
of makes specified in clause 15,2 shall be provided on the guide-ways of each set of traverse beds

The travelling gantry shall support widely spaced, hardened and precsson ground guide-ways
hardened to 55+-3 HRC and lined with anti-friction synthetic material like turcite for stick slip free
motion to which spindle head shail be coupled Alternatively, LM guide-ways fitted with precision
roller packs of appropriate size, accuracy class and of size preferably 65 mm can alse be provided.
¥ axis drive shall be through pre-tensioned precision re-circulating ball screw with double nut of
reputed make as specfied in clause 152, Aternatively, drive system consisting of a rack and
double pinion with automatic backlash recovenscan also be considered, Linear measuring system

110 A VA Y
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far ‘f—_axi:s of makes specified in clause15.2 shall be provided on the cross-rail guide-ways of the
traveling ganiry.
324 Work Table,

3241, ﬂ“. fable casting shall be of high grade cast iron for strength and durability, Altematively,
fabricated construction as per clause 3.2.2 3 can also be offered. The length, width and height of
Ihe work table should be indicated in the offer It should have enough space for operations like
gauging, ool changing, clamping and unclamping of jobs. The warktable height should be kept low
%0 as fo facilifate easy clamping of jobs and far camying out the various operalions

3242 The table shall be wel progorioned and canable of withstanding the companent lad and cutting

3243, The siraightness of table shall he preferably 10 micronsimetre for X-axis and & microns/metre for ¥
and £ aves. Actual fable straighiness in microns/metre for total length of the table and per meter
length of individual axis drive shall be ciarified on the offer

3244, The work table shall essentially be of fired configuration 1o carmy out machining aperations without
moving the heavy jobs/ companent along with fixtures

3.24.5. The top surface of the table shall constitute the work area and shal be orovided with adequate
number of T-Slots for clamping of job halding fodures. The waight carrying capacity of the table and
details of T-slois such as number, width ele. shall be indicated in the offer. T-slols shall be as per
CING50MS 2031 er equivalent Intemational Standards,

325  Cross Rail / Saddle,

3251 Th.E cross rail of gantry should be of box tyoe single piece castng of high gradg cast iran with
suitable ribbing for sirength and rigidity. Allematvely, fabricated construction as per clause 3.2.2.3
can also be considered,

3252 The cross rail shall be provided with hardened and precision ground guide-ways for movement of
the saddle. The guide-ways shall be hardened to 55+-3 HRG, The hardened and ground gudes-
ways shall be lined with anfifriclion synthetic material like turcite to ensure stick slip free movement,
Heavy duly comosion resistant telescopic covers bellow covers of reputed makes specified in
clause 15.2 shall be provided to protect the guide-ways from ingress of swarf dust and dirt
Alternatively, firm can also offer LM guide-ways. In case of LM guide ways, heavy duly linear
mation roller packs of appropriate accuracy class and preferably of size 65mm shall be provided,
Suitable arrangement to take up wear in the Cross rail guide ways'saddle for maintaining alignment
should be provided.

3253 The saddle shal be a rigid casting. Alematively, fabricated construction as per clause 3.2.2 3 can
aisa be offared. The saddle shall be provided with suitable quide-ways for Y-axis movement of the
saddlz on the cross rail and for Z-axis movement of the ram on the saddle. The Y-asis movemeant
of saddie can be either through precision re-circulating ball screw with double nut of suitable
acturacy class or rack and double pinion with aulomatic backlash recovery of make as specified in
tlause 15.2. The saddie guide-ways on cross rail and for ram movement shall be hardened fo HRC
55 #/-3 and precision ground. These should be lined with synihetic material like turcits for stick slip
free movement. Altematively LM gquids-ways with heavy-duty linear motion roller packs of
appropriate accuracy class and preferably of size 65mm can also be considersd. The Z-axis
movement of ram can be either through precision re- circulating ball screw with double nut of
suftable accuracy class or through rack and double pinion with aufomatic backlash recovary,

326  Ram Assembly.

3261, The ram assembly shall consist of @ ngid casfing afiached with automatic indexing head housing
tne spindie and spindle drive. Alternatively, ram assembly can also be a fabricaied congtruction as

per clause 3.2.2.3. _ C‘ n
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3.2.6.2.

3.28.3,

3.264.

3. 265

3.2.686.

3.287.

3.2.6.8,

3.28.8.

327
3271,

3112

328
3.28.7.

3.28.2

The machine spindle shall be of suitable alloy steel like EN-354 or equivalent, surface hardened to
approximaiely 60 = 2 HRC with a depth of about 0.5 mm and precision ground 10 0.3 - 04 Ra
Spindle assembly shall be dynamically balanced as per G2 5 of 130: 1940-1. The spindle shall he
supported on heavy duty bearngs of suitable design. The bearings shall be of reputed make
spectied in clause 15.2, preferably P5 class or better. The actual makes, type, no. of rows and
accuracy class of bearings shall be mentioned on the affer.

The spindle shal be provided with power tool lock and relesse arangement. Instant toal damping
and releass should be possible by means of the push button operation, Details of the clamping
and declamping arrangements shall be fully explained in the offer.

The spindle shall have |50/50 taper and must be capable of clamping vanous taol holders offersd.
Arrangement installed on the machine for mounting milling cutters and details of milling
spindle, taper of spindle and drive should be explained in the offer.

The spindie shall be driven through AC motor of reputed make as specified in clause 15.2 with
minimum [P-55 degree of proleciion as per details given in Annexure V| of this specification, The
spindie speed shall be infinitely variable 1o cover the ertire application rangs.

All high speed gears in the drive unit shall be of alloy stes| hardened and ground. The surface
hardness value of gear feath should approximately be 60 £ 2 HRC. The material used for gears
should be EM353 or equivalent grade of stesl and should conform fo DIN-G quality or aquivalent
AGMA standard or befter. The specification of gear material, quality and surface hardness
should be given in the offer.

Ciamping of heads shall be automatc. Indexing of universal milling head shall be through the CNC
system. Indexing accuracy shall be 0.001° minimum. The method by which aumrrmtm: indaxing
and clamping of head is achieved shall be explained in the offer,

Ham carmage and ram assembly shall be counterbalanced by means of adequale capacity
accumuiator powered closed circuit hydraulic system. Capacity of accumulator shall be indicated in
tha offer, Equivalent altemative system to achieve counter batancing can also be offerad. Details
of this system shall be fumished in the offer.

Locking of the ram aither through mechanical or hydraulic locking arrangemen-l shall be provided,

Feads

All the feeds shall be derived from independent drive unit through vanable speed AC serve motors
of reputed make as specified in cause!’.2 with minimum PS5 degree of protediion. The feature of
rapid feed for reducing idle time shall be available on all the axes. The feed mechanism shall be
suitably protected against overioad. Mechanism of overinad protection shall be specified in the
offer,

Feedback devices shall be of reputed makes as specified in clause 152, The minimum resclution
for Enear axes shal be 0.001mm or better and resolution of rotary axes shall be 0.0005% or better.
The actual makes and resolution of ndividual axes shall be specified in the offer

Operator's Controls

Operator control panels) shall be provided for the operator at convenienl kcationis). The
clampinglunclamping swilch for power clamping of tood shall however be provided close 1o the
machine spindle to enable easy Loadingiunloading of tools. A prowvision for mushroom type
smergency switches at convenient location lo siop the machine in case of emergency shall be
ncorporated

The control cabinet shall be of IP55 or befter degree of protection and of reputed make as specified
in clause15.2. Own make of control cabinet of reputed maching ool bidder can slso be considered
Refrigerant compatible type cooler with eco-frendly relrigiararrt and adequate capacity of makes
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specified in clause15 2 shall be Provided for the control cabinet Make, capacity and refrigerant
used shall be specified in the offer e

13, LUBRICATION SYSTEM:

33.1. Suitable cil and gresse lubrication system of reputed make as specified in clause 15.2 shall be
available for al linear roller bearings, recinuiating ball serews and nuls, main spindle drive
hemngs. axes feed bearings, spindle head, rack and Opinian amangement, gears and bearings,
Any failire of the system shall stop the machine. Greass lubricated bearings shall be packed for
lite. A schematic diagram of the lubrication system shall be enclosed in the offer.

34, HYDRAULIC SYSTEM:

341 The hydraulic oil tank, pump, electric drive molor efc. shall be frea standing to sliminate effects of
hydraulic ol lemperature on the machine.

342 The piping and fittings of hydraulic system shatl canform to DIN/C

343, Pump shall be used 1o supply ofl for the various hydraulic functions like de- clamping of tool, heads
elc. The hydraufic system shall conform be specfications given in Annexure V. Refrigerant
compatible oil cooler of reputed make as specified in clause 152 for hydraulic ol cooling shall be
provided with eco-friendly refrigerant. The capacity in Kcalhr., make and eco-friandly
refrigerant used shall also be specified in the offer,

3.5 FIXTURING / CLAMPING SYSTEM:

351, fﬂ;?chine shall be offered with two sefs of fixtyre with clamping system for machining of FIAT bogis
ma, .

352, The fixture/ clamping system shall be suitable 1o accommaodate the job and jis clamping, holding
and locating system shal e precise, simple, accurate and fast. The clamping mechanism
preferably should be hydraulic to reduce the time for clamping/unciamping. The fixlure should be
ngid, rugged and should withstand the cutling forces and the load withou! any deflection to
mainiain accuracy of mazhining operations, :

3533 The Incating/ mating parts of the fixture should be made from case hardened or nitride material
such as 20MnCrd / 16MnCrS /90 MnCrva or similar (conforming to DIN standard ar equivalent 150
standard) depending upon the requirement. The fixture body shall be of suitable matenal such as
C45 or equivalent. The value of hardness of locating/mating parts shall be in the range of B0 +/.2
HRC 1o suit the fiexibility and sirength requirement of each element of the jebhakding arrangement,

The design features and material of the fixture shall be such that it maintains the rigidity and
accuracy for the working life of the machine, Design features to achieve this objective should
be clearly highlighted in the offer,

3.534.  The schematic fixiure design shall be provided in the offer. The finaty oul with detafed drawings
shal ba submitted to the consignee for approval within 12 to 14 weeks of receipt of Contract. The
firm shafl take manufaciuring of fixdures only after their approval by the consignes

3.6, CHIP/ SWARF REMOVAL SYSTEM:

381 The machine shall be provided with 3 surtabie motor driven swarf convayar system on both sides of
the table for collection and removal of swarf from the machine without stopping It The chip
Gonveyor capacity shall be adequate to cater to maximum metal removal rate. There shall be
POVISION 10 start and stop the chip removal system by CNC PERT Programme through *M-Code”
funcions. It should be possible o un the chip removal system in manual mode also, The chip
conveyor shall conform to relevant DING 150 specifications, which may be indicated in tha offer
The firm shall also fumish the fofiowing detalls of the chip CONvEyor. LZ-_]L"-‘ A, l\ll"‘-\

I} Type and make of chip conveyor hg{ﬂi‘ ¥ e N o AT
W Type of motor and its KW ¥ o
to o0 e

c&"“ﬂ a'-‘_....--:.':_ Lh ‘ngﬁ
. 154724)
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jii] Orive speed in mmy min

v} Heighl of discharge of chip conveyor fram the floor level
V) Width of chip conveyor

vi}  Schematic layout of the system and sub-assemblies.

3T OFFLINE PART PROGRAMMING SOFTWARE PACKAGE (PORTABLE PROGRAMMING UNIT)
- OPTIONAL ACCESSORY.

Supplier shal‘! quote for packaga to include offiine preparation of CNC Part Program suitable for the
quoted machine. The package will include: -

371, Supply of Portable programmable unit like SIMATIC IPC MO-574 of Siemers or olher equivalent
mEIiIIE. with clock speed of 24 GHz (minimum) with 24 MB intel smar cache, 16 GB RAM
(mirimum), 512 GB SSD, CO-ROM/DVD, 15.6" (Minimum) full HD colour screen display. The
system should be preloaded with Window 10 or latest user- frizndly menu driven software package.
The details such as make, model no., specifications offered should be indicated in the offer.

372 A suitable colour LASER jet printer of latest model of HP / EPSON | reputed make shall also be
ﬁlt&d. The details such as make, model no. of printer offered should be indicated in the

373, The machine and programmable wit shall be configured fo exchange data (loading & downloading
of sub programmes and sysiem parameters through serial port on either standard soffware lke
“Programme™ or any other simple communication software). It should be possible 1o make sub
programmes on Ihe laptop In plain ASCI and down load this to the machine. & detailed manual
expi:[ning the procedure for carrying out communication tasks shall ales be supplied with the
machine.

374, High level interactive user friendly program suitatee to prapare part programs of various machining
operaticns based on user specificalions shall be provided.

375,  Programme shall have features like graphic display of cutier path, calculation of machining time
and provide graphical display of the machining process.

38, ON-LINE WORK PIECE PROBING SYSTEM:

481 A Renishaw | M&H / Blum made probe shall be provided for work-psece along with compatible
software. Make of probe, software and its cataloque glorg with its calalogue shall be enclosed
with the offar.

d8.2  The probe shall be capable of measurement of fabricated! cast surface and referencing of machine
axes based on the results of the probing cycle. The probe shall be able to give message to the
machine controller m case adequate machining alowance is nof available in the work piace.

383 N shall also be possible to cany out the final inspection of job with the help of the probe. if desired.
The successful bidder shall also prowide the probing cycle program for the purpose of gauging and
inspection.

364 The scope of supply shall include fallowing: -

8. Omri-directional probe with 1-micron unidinectional repeatabiiity.
b. Standard shank stylus of 300 mm length with crash protection for protection of probe: due to
Bogie frame offsat generated with a help of centering disk in BMF/BGE

Radio receiver and relevant electric inlerface.

d. The system shali have nterface with offered CMC system for the use of probe  and
measurement sub routines.

38,  AUTOMATIC TOOL CHANGER (ATC):

381, The machine shall be providad with an ammﬂmmer and tool magazne having provision
(s - ? omputer No. *MH'” Ld‘ *‘
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382

3.10.
3.10.1.

3.10.2

3.10.3.

3104,

3N
3.11.1;

3112,

3113

4.2

4.3,
44,
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of at minmum 60 tooks. Random selection of tools shall be possible, The tool magazine shall h
_ : : ; ave
bidirectional rotation and ool shall be presented lo the ATC am through the shortest mute

The ATC pocket shall be made of palymeric materials such as ACETAL or equivalent material or
SG Cast Iron. The ATC shall be driven through brushless AC slectic motorsenvo controlled motor,

Endurance Test: The firm shall cafry out 24 hours continuous rurning of the ATC at its premises
and in case of any defect developing during 24 hours continuous running the test shall be repeated
for another 24 hours 1l bouble free operation is achieved. Fim should indicale details of
conBnuous running that shall be carmied out &t its premises during testing of the machine ATC.

AUTOMATIC HEAD CLAMFING SYSTEM:

ﬁ.n_ aulomatic head clamping systerm shall be provided which shall attormatically camp the
universal head {other heads if provided) hydraulicallyl mechanically to the spindis head. Centering
and referencing pin as well 85 clamping check system shall also be provided. This shall be
controfied through the CHC system. Actual system of workingffunctioning should be explained
with the help of schematic diagrams/ photographs in the offer,

Ram m;anez-rnlrll:.:I shall I}e provided with hydraulic and slectrical automatic connectors and resevant
cabl&? for faciltating quick and easy changeaver of heads if mare than one head i provided on the
machines

Provision for manual pesitioning and pick up of powered head through electronic hand wheel shall
also be available to the operator if machine is provided with mare than one head,

Arrangement provided for keeping and positioning the heads for picking up as and when required
may be explamed,

TOOL PRE-SETTER:

Teal pm.sgtber shall I:-a capatée of accommodating all boring bars and other qualified tools required
far machining aperations. |t should be supplied from reputed make as specified in clause 15.2. For
getting betier accuracy & to protect from dust and foreign particles, a separale AC cabin is required
fr ehiecking of tooks ete. '

Size of AC cabin: 10ft X Bt X Bft
Capacity of AC : 1 Tan (Spiit)

Resoluton of glass scale shall be 0,0005 mm and repeatability should be of the order of 0.002 mm.
a)  lishould be capable of hoiding toocks with taper I1SCV SKf BT/ HSK 50
B)  Itshould have connectivity with PC through RS 232 port or latest / USE Port,

Eulﬁ in ﬂpﬁ?ﬂ| angle measurement system shal be provided on the projecior having minimum 10-
imes magnificabon.

TECHNICAL LITERATURE:

One copy of the printed illustative catalogue showing features of the maching and its alements
must be enclosed with the bid,

The successful bidders should fumish 3 copies each of spare parts catalogue giving the part list
number of each component and also the catalogue number of the sub-vendor for the bought-out
parts, assembly drawings, operational manual, troubleshoating guide, maintenance manual and all
slectncal circut dizgrams to the consignae directly along with ecuipment. One copy of the same
shall be submitted directly o ER. Technical ierature/finformation shall be provided for the complete
machine including impored and indigenous components/sub- assemblies. The bidders should
provide the list of literature that will be supplied along with the machine.

All manuals and literature should be in English language only

Al the drawings and diagrams ona GO/ F'Hl—ﬁniﬂf formatied in Auto CAD should be provided,
A0 b
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B SPARES:

5.4 Thle ﬁrrr:_ should quote for spares required for narmal maintenance of machine working on thrae
sh:f‘! basis for 02 {twa) years, lo cover the complels range of mechanical, hydraulic and electrical
equipment _mludlng mm;._m two fists, one fist for perishable items and the other list for nan-
r:ensl'rahle_ﬁems. The quaniities should relste i, in case of non-penshable spares. 1o two Vears
normal maintenance, and in case of pen‘_shabia spares o the duration of its shelf ife or two years
;ﬁgﬁ r:ﬂ lrﬁsﬁisrlarl:!!ﬁ imﬂ‘m indicated with the quatation for spares, A complele catalogue

. . : ;
o sl s g mmmﬁm&; jan-::i assembly and defailed dimensional drawmgs

9.2, The detalls of spares should be given in the faliowing farmat-

| 8L [ Pad | Unit | Ser i ' | p—— e o=l
= | Quantity | Cost Likely saurces of supply in India, comglete
Mo | No. | rats | e | i address, phone and fax nos. ate |

53 Bidder shall also quote for mamnisnanceirepair kil for CNC contral PLG & AC drives.

6. SPECIAL FEATURES:

6.1 Special features incorporated into the machine, if any, shall be indi _
' : » - icated tely by the :
clearly indicating advantages of the features, y saparately by the bidders

T. TIONS:

7.1 The bidder should certify that the machine ofersd fully meets the s cifications. Van '
features incomorated in the machine 1o fulfil diffierant tah::nni-:.al parfmriznr::e requirema.;?;z::r?gg
fl.lII'_!I explained in the offer. Howaver, minar deviations fram these specifications which do not affect
or in any way interfera with the stipulated perfarmance standards or would result in improved
safety/reliability or would reduce recurring mentenance/operating cost of the machine, can be
considered for acceptance,

_Th-e_ hir.!dar _in such eventuality shall clearly Indicate the details of these devialions and their
mplications in the para 1 of Annexure-A od section v, along with ks justification,

8. TESTING AT BIDDER'S WORKS AND C 'S WORKS:

8.1 Eidda_f must have suitable facilties at their works for carmying out various performance tests on the
machine/sub system. The bidder should clearly canfirm that all the facilities exist and these shall be

made available to the inspecting authorty,

8.2 A Sampie Inspaction Chart for nspecting the equipment should be suppbed along with the bid. The
inspeciion chart should indicate all the tests that are camied out duning the machine manufacture
!m:ludiﬂg geometric, performance and funclional tests. The tests that shall ba conducted by the
Inspecton agency shall be clearly indicated. For each test, acceptable values! range of values shall
alsa be specified. The standard to which this inspection chart conforms should be cheady indicated.

4.3 Trra_hiddar will submit quality assurance plan being followed at the bidder's works for ensuring
quality of the products offered. In case, firm Is 150 cerfified, a copy of valid 150 cerificate shall be
enclosed with the offer

B4 PROVE OUT AT FIRM'S PREMISES:
The firm Is requred to demonsirate the following at the time of inspection in addition t their narmal
checks caried out dunng assembly and tesfing as part of quality coniral measures: -

w 3 w _ﬂ‘_;} -;MHW?L&‘EJ%
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B4

g4.2
B.4.3

d.44

845
846

847
B4E

8.5
8.5.1

B.52

8.2

9.3

i& |‘:'ﬂ'l1:'l-l:
B aied; | helBa

10.

Prove out of floorto-floor timings to be dane as fumished against clause 1.3 for machining of
four nos FIAT Bogie Frames. The fiom shall be required to collect four FIAT Bogie Frames for this
purpose from BMFBGE against Bank Guarantee and shall also arrange by their own for their
packing, transportaton necessary documentation ete. The machined bogie frames shall have o be
retuned to the consignee along with the machine. Alternatively, the firm can purchase these bogie
frames on culnght sale basis at a value to be nformed by the consignee after award of contract in
which case these shall not be requred 1o be refurned. However, amangements for their packing,
transportation necessary dotumentation elc. shall still have to be made by the firm,

Geometrnc and performance tests as per clause 1.4,

No load or reliability test for a minimum period of 48 hrs. Initialy 24 hours with adjustment and
subsequently 24 hours without adjustment, However, in case any adjusiment is required during this
period, then the test shall be repeated for another 24 hours without adjustment.

Mazx Horse Power or full load cutting test - minimum test duration will be for 5 minules. Hardness

and UTS of the material to be used for cutting, cutter detalls and cutiing parameters like depth of
cut, speed and feed shall be clearly indicated.

Work plece accuracy test s per NAS 979 test scheme. Details shall be furnished in the offer

Noise measurement tests a= per clause 3.2.1.5 - Test scheme and relevant standards shall be
indicated in the offer,

Vibration test- Tasi scheme shall be indicated in the offer
Renishaw Ball bar contouring test for the spindle — Test scheme shal be furnished in the offer,

PROVE OUT AT CONSIGNEE'S WORKS AT BUDGE BUDGE: z

The supplier or his authorized Indian agent shall be required 1o prove oul claimed machining timings
at Clause 1.3 an 12 FIAT bogie frames at consignee's works. The bogies required for the purpose of
prove cut at consignee's end shall be prowided by Consignes.

Stage wise joint inspections (Level | by Supervisors of BMFBGE & Level Il by Officers of BMFBGB)
wil be carred out prior o issue of Proving out test / final commissioning certificate,

TRAINING:
The coniractor shall arrange to provide free fraining for a period of 4 (four) weeks werks for 6 (six)
persons (2 persons each in Opersfion, Electical Maintenance & Mechanical Maintenance) al
bidder's premises, The boarding, lodging and travel expenses will be bome by the purchaser, Likely
places of training should be indicated in the offer. Bidder shall quote for raming of one cperator per
week also.

The suppler will be responsible for co-coordinating the travel plans of trainees o ensure that the
training is imparted on the machine at its assembly and testing stage.

The training will be in maintenance and operation of the equipment u:rn:lared and will _'m:lude
troubleshooting and repair of the machine and its accessories, The training I be impartad will cover
all mechanical, hydraulic, electrical electronic equipment and CNEC programming.

In addition o the above, technical experts from the bidder will fully and adequately train Fpafamrs
and maintenance personnel nominated by the consignee during commissioning of the machine.

NOTE: All training shall be imparted in ENGLISH / HINDI anly. Bidcer shall confirm the availabdity of
adequale number of rainers who are proficient in ENGLISH / HINDI language.

FOUNDATION & RELATED DRAWINGS:

10,1 The supplier shall furnish to consignee 4 (four) copies of foundation drawings, G drawings indicaling

B
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dimensions, fm;ndaimrrs details, electrical load and circuitry within 45 days of the raceipt of Purchase
Order from Railway lo enable them eamark the site This information should be fumished on the
pattern indicated in detail in the following IS specifications (Latest):

i 5: 2874 (PLI Para 4 1) for reciprocating type machine/ aquivalent intemational Standards
i, 15: 2974 (PLIN Para 31) for rotary type machines medium high frequency| / equivalent
International Standards.

lii. 15: 2974 (PtIV para 4.1) for rotary type machines of low frequency! equivalent International

Standards.

ve. 15 2874 (PLV para 3.1) for impact type machine other than nammers/equivalent Infernational

10.2

11
4

12
12.1

122

13

131
13:1.1.

13.1.2

E, 1313

i o0 2

13.14.

Standards

The Consignes/ER shall either approve the GA drawings or necessarlly returm them to the Supplier /
contractor for correction(s) within 2 (twa) weeks of their receipt from the Supplier | Cantractor with
clear dated signatures. The supplier should submit comected deawing within next 4 days for
approval. The complete process for the approval of the comect GA drawings shall not exceed 45
days from the date of first submission as specified in the Time Schedule of the conlract.

TIME SCHEDULE;

The bidder shall fumish the time Schedule as per attached Annexure I for supply, delivery &t site &
commissioning of the machine along with the bid.

JOINT CHECK:

The sugplier or his agent would be required to carry out a joint check at the consignes's end, along
with ihe consignee, before unpacking is done to avoid subsequert complainiss regarding short
shipmentiransit damages. It i necessary that this joint inspeciion be done immediately on receipt of
the machine by consignee to avoid commissioning delays due tn shortages! transit damages

The machine is ordered on lumkey basis, The Supplier'Consignee will ensure that faciites
necessary at site for commissioning the machine e.g. electrical power, water, compressed air
connections efc. are ready before the despaich of the machine. The Supghier shall despatch the
machine only after all the on-site requirements from Supplier's side as well as ER/Consignee side for
commissioning the machine on arrival have been made ready.

TURNKEY CONTRACT FOR INSTALLATION & COMMISSIONING:

Bidder shall offer complete instsllation and commissioning of the machine on a tumkey basis and
quate for the prices of tumkay work in their affer. In e absence of this, the offer will be rejected.
Quating for the tumkey work for complete foundation, instaliation and commissioning of machine is
mandatary and price of the umkey work shall be loaded for the commercial evaluation,

TURNKEY OFFER SHALL INCLUDE THE FOLLOWING ACTIVITIES:

Design and construction of foundation suiing local soil condifions to malch the receiptiarmval date of
Ihe machine at the consignea’s premisas

Electricals ncluding cabling from mains o machine control panel {upto 10 meters) as well as within
the machine, with supply of all matenals required. Bidder will separately quote a rate per metre for
extra cabling if required at site which wil nol be included in the evaluation but will be paid after
certfication of consignee.

Prowvisson of all tools: and equipment, technicat and unskilled manpower, material handling equipment
and material for inslallabon and commissianing.

Instailation and commissioning of the machine shall be compleled as per Annaxure |l [Time
Schedule of the contract] from the date of recaint of the machine at consignee’s end. This will include

Wﬂ the dry run of machine before trials are WH maanfll that machine is switched on with all

(- ’ 1m V] 1 -
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tha utilifies, pre-commissioning tests carred out and is ready o starl culting operations.
1315, Loadinglunioading of the equipment on receipl and its movement to the site of installation.

13.2  RESPONSIBILITIES:

13.21. The consignes shall be responsible for:

13.2.1.1. Provision of & clear covered site for construciion of foundation s per the schedule given by the
supplier to ensure iz readiness befare arrival of machine at site

13.21.2 Electricity, water and compressed ar free of cosl

idi aerial i the b available. In case a road mobile crane has fo be:
e :rrr:.nﬂg:dg;; the sglpﬁn?umﬂaﬁfﬂrzgl ha:;it:;. a clear approach for it up to the sie has io be
provided
13214, Space for storage of matenaliequipment required for working/construction of fnundation and
installation of maching eic

13.22. The supplier shall be responsible for:
43,22 1. Design of the foundation keepng m view the soil condifions al site.

19922 Advise consignee in time regarding scheduie for requirement of clear site for construction of
foundation and other infrasirciure.

i ; ' ical and unskilled manpower and
13273, Construction of the foundation ncluding amangement of all technical a _ _
materia for the same. Construction of foundation lo be campleted l:-e'rmala arp-.lal of tnachine at site.
Encumbrance free, open site is available at Budge Budgel the loundation is to ba constructed on
Ioose soil.

[ i ine includ: of all manpower, material,
132.2 4, Installation and commisskoning of the machne including arrangement of |
material handiing equipment and facilities required for the same kespmg in View the faciities fo be
provided by the consigree as per contract,

132.2 5. Any other resourcesfaciities required,

' ' ' t for the claimed

2.26. The machine mmance shall be demonstrated by the bidder of his agen _

- machining Hmir;.:sha clause 1.3 on 12 FIAT bogie frames during commissioning of the machine.
Thereafier, the cansignee shall waich the performance af the machine for 30 days hefore fhe
Praving cut cartifizate is issusd

i i hack fo the bidder's premises
113, If an assemblylsub-assembly/complete machine requines to ba {aken : !
for r&pairs.'ra&an&msnl eithar before commissioning or during warranty, the bidder or his agent
would be required to submit & Bank Guarantee The Bank Guaraniee should b-e of adequate value
so a6 to cover the cost of the assembly/sub-assembly/paid up cost af the machine.

14 COLOUR:

e and its accessories shall be prefecably panted in Apple Green Colour No. 281 10 IIE: 5
i Egﬂﬁy specific colour code! scheme standardized by BIS iz avaiable, the same may he given).
Equivalent colours in RAU DIN/ other Intemational Standards can also be given. I firm has any
sther standard colour scheme, the same can also be considerad, The ofiered colour scheme may
be specified in the offer.

15 BOUGHT-OUT ITEMS: |
{54  The bidder shall fumish along wilh he aiffer a kst of all critical items/ sub- assemblies of mechanical

Pty s glectrical, hydraulic and electronic systems which are bought out by the bidder and oroposed o be
Py ~|u- E L
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