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Abstract - Hook assembly is the part of the lift which
operates while lift doors opening & closing time. The existing
assembly fails within the period of 1.5 - 2 years of running.
The failure is due to the excess play of the hook stud with
spacer. The stud was manufactured from Centerless grinding
machine & spacer from cnc turning machine. This paper gives
a proposed methodology for to increase the quality of a
product manufactured in a Centerless grinding machine, using
the various quality improvement tools like Cause and Effect
diagram & Process capability study to increase the life. The
quality improvement is accompanied by the changes in
machining parameters of a grinding machine & by maximizing
process capability index (Cpk) of the Hook fixing stud. The
improved life can be verified by accelerated testing.
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1. INTRODUCTION

Hook assembly is the part of the lift which operates while
lift doors opening & closing time. In other words itis called as
“locks”. During the lift running time the hook assembly must
be kept in locked condition. (i.e) doors were closed.
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Fig -1: Hook assembly at operating condition.

STUD &
SPACER

The gap between the stud & spacer will determines the
play in terms of the assembly life. So the initial play to be
minimized to improve the life of the assembly. This can be
achieved by the process capability study to improve the
process capability index (Cpk) of the stud in grinding process.

1.1 Centerless grinding

Centerless grinding is a process for continuously grinding
cylindrical surfaces in which the work piece is supported not
by centers or chucks but by a rest blade. The work piece is
ground between two wheels. The larger grinding wheel does
grinding, while the smaller regulating wheel, which is tilted at
an angle some angle, regulates the velocity of the axial
movement of the work piece. Centerless grinding can also be
external or internal, traverse feed or plunge grinding. The
most common type of Centerless grinding is the external
traverse feed grinding.

Fig -2: Centerless grinding operation.

1.2 Process capability index (Cpk)

Process Capability index value (Cpk) calculation is done
with the use of Upper Specification. Limit (USL), Lower
Specification Limit (LSL) of a product, given from the
customer side. By using these specification limits, USL and
LSL, the Cpu and Cpl are calculated. The formula for
calculating,

Cpu=0@ USLE X@& 3*Sigma
Cpl=08 X® LSLE 3 *Sigma

From the calculated Cpu and Cpl values, one can
determine the Cpk value from the formula, shown below:

Cpk = Minimum (Cpu, Cpl)

The minimum value is taken for the Cpk calculation
because it indicates whether or not the process being
analyzed is capable of producing little or no defects. So, the
quality level can be achieved in a grinding operation only
when the variations on the grinding process are eliminated.
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2. CAUSE & EFFECT DIAGRAM:

Cause and Effect Diagram Showing the Significant Causes for the Size Variation

MACHINE
MAN

Work head RPM

E

Cutting Tool =
. i No. of cycles to | Product life
o e slno |Specimen tested | Imitial play | Cpk failure (in years)
1 Hook assly 0.8mm 0.8 10300000 29
MATERIAL METHOD
Dressing frequency, Cutting tool, may eliminate the 2 Hook assly 0.7mm 0.9 12000000 34
variations occur on the product during grmd'ln{?I operations”. 3 Hook assly 0. 5mm 108 13700000 3.9
The analyzed results needed to be optimized for the
continuous improvement in a grinding machine, if not; the 4 Hook assly 0.3mm 1.08 14800000 42
outcome_products will have_ defects an_d leads torejection. To 5 Hook asly 0.2 1mm 112 16500000 .7
prove this statement a detailed analysis should be made on a
grinding machine. 6 Hook assly 0.18mm 12 17600000 5.0
3. PROCESS CHANGE MADE: 7 Hook assly 0.15mm | 127 17850000 51
Usually the regulating wheel will be set based on the work Note: usage cycle = 9600/day

dia distance plus the min. tolerance limit. So the dressing
frequency will be lesser. But in our case we have fixed the
regulating wheel at the distance of work dia plus half of the
tolerance limit. By maintaining the half of the tolerance, we
can achieve better CPK value. At present we have 0.8CPK &
0.8mm hook play observed. We have to increase the CPK &
reduce the play in the hook assembly.

4. RESULTS OF ACCLERATED TESTING:

No. of cycles to faihure
Usage cycle*365

Product Ife in years =

So based on the above expression we can derive the below

data for the test conducted. They are as follows:

Table-2 Product life comparison

6. CONCLUSIONS

« The process was changed to maintain the half of
the tolerance limit while setting work during
Centerless grinding process from Min tolerance
limit.

"Acceleated Cycktest of Hook Assembly ~ Findings™ % The CPK of the hook stud was achieved 1.27 from
Sy i ] Gt ez I ‘ dEmem | U | Fesee Bl 0.8 by setting the work at half tolerance limit
) WL | ISL | 25L | 351 | 0L | 60L | 0L | 7SL [100L | 1050 | 1251 | 140L | 1S0L | 1751 | IS0L | 200L . . .
! ! ! i ! + Byreducing the initial play in the hook assembly
t] Bkt | Ofom | 08 ‘ ‘ | ‘ | leads to the life was increased by 5.1 years from
by 03 oy L L} L] 25 Mo 24 X 2.9 years (i.e) 57% increase in life.
Hook asdy 0T 09 - - - . .
) ‘ 0 ‘ d o 1.5‘ B N e Thus the life of the hook assembly was increased using the
e —— process capability study as a tool.
Hook asdy 05mm | 105 -
03 \].:" 03] 083 098 113 125 136 175 192 233 13
4] Mok | O | 108 ‘ REFERENCES
03 \].3‘ 03] 063 079 Dgl‘ 113 132 171 185 218 14| 153
Hook asdy 02mm | 11 3 :
021 021 021 03| 068 076 092 101] 145 163] 192 116 239 131 1. Valery Marlnov’ ManUfaCturlng TeChnOlogy’ page
‘ : : ‘ no.-136-137.Available ww.ie.emu.edu.tr
[] Hook asdy 0.18mm 12
| s s o1s| o oe o oss oss| 13 1al 1m 19 am] 24 29 2. Centreless Grinding; Not magic, chicinnati, 2000
Hookasdty | 0150m | 127 republished 2007.
015 015 015] 041] 033 039 072 081 121 130 163 185 213 139 131§ .
3. ASM Handbook, Machining Process, Vol. 16, pp.
Table-1: accelerated test results. 424-435.

5. PRODUCT LIFE

Based the above results we can say that the hook play was
reduced by increasing the CPK of the stud. Consequently the
life prediction function can be expressed as number of usage
cycles to failure divided by the yearly usage cycle. Productlife
in years can then be expressed as:

4. GijoEV(2005), “Improving Process Capability of
Manufacturing Process by Application of
Statistical Techniques”,Quality Engineering, Vol.
17, No. 2,pp. 309-315.

5. Orlando, B., Tucci, M., De Carlo, F., Fanciullacci, N.
(2013). Accelerated life tests for new product
qualification.

© 2016, IRJET | Impact Factor value: 4.45

ISO 9001:2008 Certified Journal |

Page 2059



