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FIAT BOGIE with AIR SPRING (LS5)

Air Spring



• DESIGN OBTAINED FROM M/S ALSTOM-LHB, GERMANY
AS PART OF LHB-TOT CONTRACT

• ADAPTED AT RCF FOR VARIOUS COACH VARIANTS

• FIT TO RUN UPTO 180 KMPH WITHOUT MODIFICATION

• SUPERIOR RIDE QUALITY

• BUMP STOPS IN PRIMARY AND SECONDARY SUSPENSION

• MINER PADS IN SECONDARY SUSPENSION

• YAW, LATERAL AND VERTICAL DAMPERS

• NESTED SPRING SETS WITH 2 HELICAL AND ONE RUBBER SPRING
IN SECONDARY

• LESS WEAR AND TEAR



BOGIE Assembly
Bogie 
Frame

Wheel 
& Axle

Secondary 
Suspension

Primary 
Suspension Disc Brake unit



BOGIE FRAME
1.-SIDE FRAME

2-.CROSS BEAM

(Ø140X Ø168X2506 
SEAMLESS PIPE)



BOGIE FRAME

• SOLID WELDED FRAME -STEEL SHEETS(St-52) AND
FORGED,STEEL CAST PARTS TO MATERIAL GS20Mn5V;DIN
17182 (WELDABLE).

• TWO SIDE FRAMES CONNECTED BY TWO CROSS BEAMS -
SUPPORT BRAKE UNITS.
VARIOUS BRACKETS ON FRAME.

• THE BOGIE FRAME RESTS ON THE PRIMARY SUSPENSION
SPRING UNITS AND SUPPORTS THE VEHICLE BODY BY
MEANS OF A BOLSTER BEAM. THE BOLSTER BEAM IS
CONNECTED TO THE BOGIE FRAME BY SECONDARY
SUSPENSION.



Rubber Pad

Spring Guide
Outer Spring

Inner Spring

Bump StopLower Spring Guide

Primary Suspension exploded View



Primary suspension
 Two coil springs, one vertical damper, articulated control arm, elastic

joints connecting the axle bearing to the bogie frame
 Better curve negotiation.



C

Primary Damper

Wheel sets without Primary Suspension

Control Arm



CURVE NEGOTIATION

AN ARTICULATED CONTROL ARM (SGCI
TO IS:1865) IS CONNECTING AXLE
BEARING AND SIDE FRAME THROUGH
ELASTIC CONNECTION, WHICH WILL
PROVIDE FLEXIBILITY BETWEEN AXLE
AND SIDE FRAME.



Control Arm Corrosion & Wear

• Service limits set jointly by RCF, CAMTECH & RDSO.
• M/s FIAT had recommended to use Swiss made Blasol-135

during fitment to minimize wear and to avoid corrosion. This
needs to be ensured by zonal railways also.

• Initially Cortec VCI368 was being used at RCF. The Swiss OEM
company has now set up distribution network in India. RCF has
recently started using BLASOL-135

• RCF may also offer starter quantities of Blasol-135 to zonal railways.

• If wear observed beyond permissible values during POH, re-
machining can be done with cut of 0.3 to 0.5 mm on the

bottom face of control arm.
• Proper torquing to be ensured.
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Machine cut



Wheel and Axles

• Two brake disks (4), diameter
640 mm and width 110 mm,
96 mm (worn).

• Wheel Diameter New -
915mm,Worn-855mm, Shop
Issue -862 mm.

(Wheel Diameter ICF NEW-
915mm,WORN-825mm,
ShopIssue-837mm)



Axle bearings 
•CARTRIDGETAPER 
ROLLER BEARING

•PRE-ASSEMBLED 
UNIT.

•MAINTENANCE 
FREE- OVERHAUL 
12 LAKH KM. 

•SENSORS FOR 
DETECTING SPEED



DISC BRAKE SYSTEM

AXLE MOUNTED DISC BRAKE
TWO DISCS PER AXLE OF 

DIA640
INBUILT SLACK ADJUSTER IN 

BRAKE CYLINDERS
35mm BRAKE PADS, Cond 

7mm



With Secondary Suspension System  
Exploded Bogie 

Bolster

Miner Pad

Spring Guide

Outer Spring

Inner Spring

Rubber Spring



With Bolster Lifted
Bogie Bolster

Nested 
Secondary 

Spring 
Assembly

Yaw Damper

Sec. Vertical 
Damper

Cross Section 



Lateral Damper

Lateral Bumpstop

Longitudinal Bumpstop

Bolster Removed



SECONDARY SUSPENSION



Longitudinal and Lateral Bump Stops



Marking on Springs

• Al. Tape – Indicates positive 
direction of the alignment 
deviation 

• Copper Band – Gives length of the 
spring under test load  and the 
value of the alignment deviation 

• Stamping on flat portion – Gives 
month & year of manufacture and 
running serial number. 
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Coupling of New  Spring
• PAIRING OF SPRING:-
I. The difference between the alignment deviation of the

two outer spring should not exceed 4mm
II. The difference between the alignment deviation of the

two inner spring should not exceed 8mm.
III. The outer and inner springs with the greater alignment

deviation must be situated in the same spring
assembly. Ie means the combination of inner and
outer spring at any side should be greater deviation.

IV.The different between length over test load(L1) of
outer spring should not be more than 2mm.

The difference between length over test load (L1) of inner
springs should not be considerd.



Coupling of serviceable  Spring
FOR SERVICEABLE SPRINGS

PAIRING OF THE SPRING:-
1. The difference between the alignment deviation of two

outer springs should not exceed 8mm.
2. The difference between the alignment deviation of two

inner springs must not be taken into consideration.
3. The outer & inner spring with the greater alignment

deviation must be situated in the same spring
assembly.ie the combination of inner and outer spring
at any side should be of greater deviation.

4. The difference between length over test load (L1) of
outer spring should not be more than 2mm



Speed restrictions



Colour Codes on LHB SPRING



A

Anti-rollbar assly

ANTI-ROLL BAR ASSEMBLY 
& TRACTION CENTER

TRACTION CENTER



Enlarged View of ANTI-ROLL             BAR 
ASSEMBLY



ANTI-ROLL BAR

•A TORSION BAR HAVING TWO FORKS IS
PROVIDED BETWEEN BOGIE FRAME
TRANSVERS BEAM WITH THE HELP OF TWO
LINKS TO RESIST ROLLING MOTION OF
COACH.

•AS PER UIC515-1 TILTING CO-EFFICIENT 
<0.4



A

Traction Center

Enlarged View of Traction Center Assembly



Anti Roll Assly

Traction Lever Traction Center

Curve Roll

Traction Centre & Anti Roll Bar ASSEMBLY



BUFFER HEIGHT ADJUSTMENT

•By adding or removing shims from 
body/bogie connection as shown in 
figure.

•Shims will not be added/removed in 
Primary and Secondary Suspension for 
wheel wear compensation or buffer 
height adjustment.



BOGIE BODY CONNECTION



Principles of force transmission

•Vertical forces: 
•BODY-SEC.SPRINGS-BOGIE 
FRAME-PRIMARY SPRINGS 
CONTROL ARM-AXLES.



Longitudinal traction efforts and braking 
powers:

•BODY-TRACTION 
CENTRE-TRACTION 
RODS-TRACTION 
LEVER-BOGIE 
FRAME-CONTROL 
ARM-AXLES.



WHEEL EARTHING EQUIPMENT



Table is used for keeping axle box cover so that cables should not be damaged

BRUSH

HOLDER

DISH



• PREVENTS RETURN CURRENT FLOW THROUGH THE 

AXLE BEARING AND CREATES A CONNECTION BY MEANS 

OF CONTACT BRUSH TO THE ROTATING AXLE 

• EARTHING BRUSH

ALLOWABLE CURRENT                - 400 A

MAX. CURRENT                              - 600 A

NO. OF BRUSHES                           - 2

• EARTHING RESISTOR 

EARTHING RESISTOR         - 0.1 Ohms

WEIGHT -1.3 Kgs

WHEEL SET  EARTHING EQUIPMENT



CBC/Buffer Height:                                    1105  +0
- 15  mm

Vertical Bump Stop Clearance: 95 + 0 
– 5 mm

Lateral Bump Stop Clearance: 25 +5 – 5      mm

Longitudinal Bump Stop Clearance: 08 +5 – 2       mm

Secondary Rubber Ring/Minor Pad Free Height: 90 – 95 mm

Secondary Rubber Ring/Minor Pad Height in tare:  48 mm

Maximum Adjusting Shim Height:                         55 mm (11 nos. max.)

Gap between Safety Pin & Control Arm lug:           

(Top)                                                                         45 mm                    
(Bottom)                                                            37.5 mm Gap between speed 
sensor phonic wheel 0.9-1.4 mm

Brake pad new / condemn  35 mm /7 mm

Brake Disc width new/condemn 110 mm/ 96 mm
Gap between Brake Pad and Brake Disc 1mm - 1.5 mm

Wheel new/condemn 915 mm/ 855mm

Important Dimensions



COMPARISION OF SALIENT FEATURES OF FIAT BOGIE AGAINST 
I.C.F. BOGIE

S.N. I.C.F. FIAT

1 SPEED=140 KMPH MAX OPERATING SPEED=160 KMPH
TESTED SPEED=180 KMPH

POTENTIAL FOR OPERATION=200 KMPH

2 BOGIE FRAME   I TYPE H TYPE CONSTRUCTION

3 WHEEL BASE =2896 MM WHEEL BASE = 2560 MM



COMPARISION  CONTD……
S.N. I.C.F. FIAT

7 PRIMARY SINGLE SPRING PRIMARY NESTED SPRING =2 NOS.

8 LIMITED NOISE CONTROL 
FEATURES

NOISE CONTROLLED BY USING THICK 
RUBBER PAD

9 SECONDARY SPRING ON 
L.S. BEAM

SECONDARY SPRING DIRECTLY 
MOUNTED ON SIDE FRAME (NO L.S. 
BEAM)

10 COACH LOAD IS 
TRANSFERRED THROUGH 

THROUGH BOGIE BODY CONNECTION 
TO SIDE FRAME VIA SEC. SPRINGS.



COMPARISION CONTD…..

S.N
.

I.C.F. FIAT

12 RIDE INDEX TRANSVERSE=3.5
VERTICAL=2.5

TRANSVERSE=2.75
VERTICAL=2.5

13 NO ANTI ROLL BAR ANTI ROLL BAR HAS BEEN 
PROVIDED TO CURB THE 
TEDENCY OF ROLL.



Schedule Frequency Attention at

Schedule D1 Every Trip

Maintenance 
depot

Schedule D2 Monthly +/- 3 days

Schedule D3 Half yearly +/-15 days

Shop Schedule – I 
18 months or 06 lacs kms 
whichever  is earlier

Depot

Shop Schedule – II 
36 months or 12 lacs kms 
whichever is earlier

SHOP

Shop Schedule – III
72 months or 24 lacs kms 
whichever is earlier

Reference: CAMTECH Maintenance Manual




