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IMPROVEMENT STORY SUMMARY - Balance Team Pk ot

3 YEAR STRATEGY: Continuously Reduce Non-Value Added Costs

BU/GU OBJECTIVE: Eliminate system level failures, FOCUS AREA: Cost Avoidance of $115,000 per year
rework, and shipment delays

PROBLEM / OPPORTUNITY STATEMENT: Determine why te..:d balanced parts, when installed in a
OBJECTIVE OWNER: Steve Ryan

compressor assembly, sometimes (6 / 111 in 1998) fail system
level sound and vibration specification testing.

Balancing Procedure Problem Severity

Multi-Stage and Navy Products combined
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IMPROVEMENT STORY - STEP 1
IDENTIFY THE PROBLEM
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WYORK Aremier
Performance Process

IMPROVEMENT STORY - STEP 1
IDENTIFY THE PROBLEM

Balancing Procedure Problem Severity
Multi-Stage and Navy Products combined

Ranking is presumed based on Team's knowledge of process and Engineering principles

18

@ Multi-Stage

Relative Ranking of Severity

Basic rotor Tooling Arbor condition  Methods used Cleanliness Procedure Handling Balancing
Average Ranking was design design/spec & monitoring ’ (parts & area) freelancing , macr)ipe
based Team Members’ condition

individual rankings on a
1-10 scale
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IMPROVEMENT STORY - STEP 2
ANALYZE THE PROBLEM

%ml’wmler
Ferformance Process

Adding
unbalanced I

components*-¥-
Flexible

rotor design

Inherently
susceptible
to unbalance

Multi-Stage Compressors f

Loose fit |, |

Rotor Assembly compon em{

Methods

Appropriate Navy Compressors
Balance
Data not

available

Not consistent
in collection ., 4
method |

random clocking
reassembly

1. Appropriate Balance Data not available
2. Lack of process control of arbors
3. Outdated machine controller

4. Not consistent in data collection methods

5. Cleanliness of area and parts

Cleanliness of
workstation and parts |

Operator Training |

From Oct. 1997 to Oct. 1998,
four multi-stage and two Navy

Design

lack of

4 rotor transport
. process

boxes

|

wrong/
ibroken tools

\

> compressors have failed sound

and vibration requirements due

to balance at final test at a cost
of approx. $115k

Free-lancing

Notbest ... 4
‘¢——— practice

outdated Non consistent
machine y/ methods
controfler
0y / outdated |
J Design MOS docs. |§

Poor
. condition

procedures:
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IMPROVEMENT STORY - STEP 3 w«em
GENERATE AND SELECT COUNTERMEASURES =

CAUSE COUNTERMEASURE
——»| OutdsBRERARR | o I
= E R > Upgrade to new controller
—> Lagk gi;;):st roloty 2. sl!mplém-ént anrcontroI;o_c_edure
PROBLEM :

From Oct. 1997 to Oct. 1998, Appropriate Balance 1. | Create new QCI form to gather data
four multi-stage and two Navy —> data not available o for IUR calc - _J
compressors failed sound and — — -
vibration requirements due to e -

balance at final system level —p Nztoﬁlz::':rt‘e;te't?‘g:ta 4. »| PutQcl fOI'mPg:;) iﬁ;gat?[{a?e with
test at a failure cost of approx. ‘ n Loel

$115K
Conduct a 5S of the area
\ Poor cleanllness of 5.
parts and area
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IMPROVEMENT STORY - STEP 4
1. IMPLENMENT DATA GATHERING FOR IUR MEASUREMENT

Initial Unbalance Ratio - Multi-Stage Assemblies

BVORK Premicr
Perfirmance Process
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FINDINGS:

*Selected IUR (Initial
Unbalance Ratio) as a in-
process indicator.

Establish a IUR limit, where, if
exceeded during assembly, the
operator must seek direction
from ME or design engineer.
*New American Petroleum
Institute document supported
this practice and recommended
some actions to correct the
problem.
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IMPROVEMENT STORY - STEP 4
4. IMPLEMENT PC ON FLOOR TO AUTOMATE DATA COLLECTION

TEAM ACTIVITY

Arbor balance data

FINDIN

Trending and Review of Team needs to adjust balance
and dimensional tolerances of
arbors based on trend data.

Arbor U Plane Trend . Arbor # 119848 A

0.5

Gram-Inch / Plan
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Cost of Failures per year ($ in thousands)
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12 Month Roliing Average
Multi-Stage Compressor Failures due to Balancing Problems
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