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Abstract: There is much need for modern industries to meet the customer’s requirement with respect to more variety, higher 
level of flexibility, reducing lead time in manufacturing and timely delivery. It creates new techniques for interdisciplinary 
area. Our project plays very important role in an industry for increasing the productivity with a minor investment and it is 
easy to meet the market demands when the demand for axle increases in the market. 
 
 
I. INTRODUCTION 
 
 In automotive axle the loose spindle is 
welded to the body of the housing and the threading 
process is carried out on the loose spindle, which was 
laborious and time consuming. So desired 
productivity could not be achieved. Because the 
whole axle body becomes bulky and it’s very difficult 
to lift axle body for fixing on machine and to carry 
out all operations such as threading, groove, grinding 
and turning. It also takes too much time to fix errors 
& increases ineffective time (like setting, measuring) 
so it reduces productivity. When demand of axle 
increases in market this kind of production system 
cannot meet market demand, because lower 
productivity. To increase the productivity either they 
will have to go for new machine or new plant and this 
requires huge investment.  
 To overcome this challenging situation 
threading operation onto loose spindles is carried out 
and later friction welded to the housing. Existing 
design of fixture is replicated with  hydraulically 
operated holding device to hold the component 
rigidly and thread cutting operation is carried out 
satisfying the dimensional requirements on the 
component. 

The main objective of this project is to 
increase the productivity by welding threaded 
spindles during friction welding stage. 
 
II. DATA COLLECTION 
 

Introduction to Housing 
 Axle uses the power generated from the engine 

and transfers the drive to wheel ends.  
 The housing of the axle contains various drive 

supporting members.  
 The housing consists of an spindle which is 

friction welded to the parent material 

 
PLATE1: Picture of assembled housing 

Present Condition 
 Loose spindle are being welded to the end 

faced body of the housing. 
 The spindle welded housing is later taken for 

spindle threading operation. 
 

    
PLATE2:             Loose  Spindle   PLATE3: Fabricated Housing 
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PLATE 4: Threading operation on spindle – Full 

housing loaded on machine 
 

    
PLATE 5: Spindle Threading operation 

  
 The housing is friction welded with the spindle. 
 
 The housing becomes very bulky to handle & to 

load and unload on to the machine. 
 
 The housing is loaded onto the threading 

machine and the spindle is rested between the V-
Blocks and clamped manually. 

 The set of chasers on the cutting head cuts the 
required threads on to the spindle. 

 
III. PROBLEM ANALYSIS AND 

DISCUSSION 
 

Problem Statement: 
 Housing body becomes bulky, it is very difficult 

to load and unload the housing on to the 
machines to carry out operations such as 
threading, grooving and grinding. 

 Threading operation on housing is laborious and 
time consuming. 

 Low productivity & critical operation for line 
output. 

Methodology: 
Step 1 : Approval from customers on process flow of 
housing manufacturing. 
Step 2 : Process feasibility study & design of fixture 
for threading of loose spindles. 
Step 3 : Process  feasibility study on weldability of 
threaded  spindles onto housings. 
Step 4: Testing of housings for Bending Moment 
Test. 
Step 5: Proto batch to be sent to customers for 
validation. 

Objectives of the project: 
 Machine setup will be quick. 
 Higher productivity. 
 Increase in flexibility. 
 Better control over production. 
 Higher utilization of available resources. 
 Less rejection. 
 Reduction in material handling since most of the 

operations are carried out in minimum number of 
set ups. 

 Less time require to manufacture. 
 Accuracy will be more. 
 Reduced lead time which promotes reliable 

delivery schedule. 
 

Cost Estimation for the New Fixture: 
Material cost = Direct Material cost + Ready 
materials for assembly = 14,075 Rs 
Machining cost = CNC Machining Cost  + 
Traditional Machining Cost = 59,440 Rs 
Over head cost = 20%  Production cost = 0 .20 * 
59440.08 = 11888.016Rs 
Miscellaneous cost = Inspection cost + 
Transportation cost + Assembly cost  
   = 4000+2000+3000 = 
9000Rs 
 
Total cost = Material Cost + Production Cost 
+ Overhead cost + Miscellaneous cost  
  =14075+ 59440 + 11888 + 9000 = 
94,403 Rs  

New Process Adopted: 
 

 The loose spindle is loaded onto the fixture 
 The fixture used is the replica of the same fixture 

which was used in the earlier process. 
 The set of chasers on the cutting head cuts the 

required threads on to the spindle. 
 Accuracy and repeatability will be more. 
 Productivity will be increased by 16% as it is 

easy to handle and operate. 
 The threaded spindle is later friction welded onto 

the housing 
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New Fixture Trials: 

 
PLATE7:  New fabricated fixture      PLATE8: Loose Spindle Clamped on Fixture 

      
PLATE9:  Threading operation on loose spindle  PLATE10: Threaded Spindle 

 
Testing of Housing: 

 The friction welded housing is loaded onto the bending moment test rig. The housing is 
loaded onto the fixture and only one end of the spindle is mounted with hydraulically operated bending moment 
tester. The hydraulically operated cylinder during linear motion exerts bending moment onto the spindle which 
is being friction welded onto the housing. This will test the spindle for bending moment and failure analysis is 
done based on the mode of failure & the application of load. Pictures of the test rig setup is shown below: 
 

 
PLATE11: Test Rig Setup 
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TABEL4. Summary sheet – Bending Moment Test 
3.05.14 

SUMMARY OF TESTING 

TYPE TEST:DRIVE AXLE HOUSING SPINDLE 
FATIGUE.   

TEST PROCEDURE NO. TP-103 (REV"A")   

DESCRIPTION DETAILS 

PROJECT NUMBER  : RD/2010-11/091 

PART NUMBER & REVISION. c-3121-Y-c466 REV R1 

SAMPLE NUMBER 1, SIDE “A” 

TOTAL LOAD +/- 7192 Kgs  

FREQUENCY 1.5 Hz. 

DATE 12.05.14 

TIME 10.00 AM 

MIN.ACCEPTABLE LIFE        20,000 CYCLES 

NO.CYCLES COMPLETED 35,051 CYCLES 
TEST SIDE    RHS 

TRACK  1870 mm 

SPRING CENTER  1036 mm 

TOTAL LOAD 14,000 Kgs 

CYLINDER ANGLE HORIZONTAL 

SIGNIFICANT DETAILS / REMARKS 

HOUSING CROSSED MINIMUM OF 
20,000 CYCLES & FAILURE OCCURRED 
AT 35,051 CYCLES. HENCE STOPPED 
THE TEST RIG. 

 
Pictures of Tested housing: 

 
PLATE12: Tested samples after bending moment test 

Sample after Testing - RH Sample after Testing - RH



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,    Volume- 2, Issue- 7, July-2014 

Welding Of Threaded Spindles Onto Housings 
 

49 

CONCLUSION 
 
 The existing design of the fixture is used 
along with the requisite cost analysis so as to 
determine the feasibility to manufacture the new 
fixture. 
  With the help of this fixture the 
component is threaded and later friction welded. The 
friction welded housing completed the testing 
procedures successfully. Hence it was found that the 
loose threaded spindles could be welded onto the 
housings directly reducing the through put time 
considerably and production can also be increased 
simultaneously. 
 
FUTURE WORK 
 
1.The spindles which are being threaded can also be 
eliminated by formation of threads during metal 
casting stage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. The whole housing can be casted , so as to 
eliminate all the fabrication process / welding 
process. 
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