Specificalion, Purchase, and Installation

Mc
Graw

RUSSELL GAMBLIN &

|
~ Education |




Machine Tools

Specification, Purchase, and Installation

Russell Gamblin

Mc
Graw

Hill

Education

New York Chicago San Francisco
Athens London Madrid

Mexico City Milan New Delhi
Singapore Sydney Toronto



Cataloging-in-Publication Data is on file with the Library of Congress.

McGraw-Hill Education books are available at special quantity discounts
to use as premiums and sales promotions, or for use in corporate training
programs. To contact a representative please visit the Contact Us page at
www.mhprofessional.com.

Machine Tools: Specification, Purchase, and Installation

Copyright © 2014 by McGraw-Hill Education. All rights reserved. Printed
in the United States of America. Except as permitted under the United States
Copyright Act of 1976, no part of this publication may be reproduced or
distributed in any form or by any means, or stored in a data base or retrieval
system, without the prior written permission of the publisher.

1234567890 QVS/QVS 1209876543

ISBN 978-0-07-181222-1
MHID 0-07-181222-9

The pages within this book were printed on acid-free paper.

Sponsoring Editor Proofreader

Judy Bass Ragini Pandey,

Cenveo Publisher Services
Acquisitions Coordinator erven '

Amy Stonebraker " Indexer

Editorial Supervisor Robert Swanson

David E. Fogarty Production Supervisor

i 15 M. Messina
Project Manager ynn essina

Raghavi Khullar, Composition

Cenveo® Publisher Services Cenveo Publisher Services
Copy Editor Art Director, Cover

Patti Scott Jeff Weeks

Information contained in this work has been obtained by McGraw-Hill Education from sources
believed to be reliable. However, neither McGraw-Hill Education nor its authors guarantee the accu-
racy or completeness of any information published herein, and neither McGraw-Hill Education nor its
authors shall be responsible for any errors, omissions, or damages arising out of use of this information.
This work is published with the understanding that McGraw-Hill Education and its authors are sup-
plying information but are not attempting to render engineering or other professional services. If such
services are required, the assistance of an appropriate professional should be sought.



Machine Tools



About the Author

Russell Gamblin is currently the Maintenance
and Facilities Manager at Mitsubishi Power Sys-
tems, Inc. Previously, he was a Project Engineer at
Mitsubishi Power Systems and Sr. Maintenance
and Facilities Engineer at Siemens Energy, Inc.
Within the past three years, Mr. Gamblin has been
a part of two large new factories additions and
relocations with combined costs of $1 billion.

About SME

SME connects all those who are passionate about
making things that improve our world. As a non-
profit organization, SME has served practitioners,
companies, educators, government and commu-
nities across the manufacturing spectrum for
more than 80 years. Through its strategic areas of
events, media, membership, training and devel-
opment, and the SME Education Foundation,
SME shares knowledge to advance manufactur-
ing. At SME, we are making the future. Together.



Preface

years of purchasing, installing, and maintaining machine

tools and equipment.

First, you will find a systematic approach to the specification
and procurement phase. You will learn how to weed out the
machine tool suppliers you don’t need, and you will learn how
to develop a step-by-step plan for selecting the right machine
tool for your company.

As we move through the text, we will go deeper into the
specification and build of the machine tool’s foundation. You
will become familiar with the cardinal rule that one should
never build the foundation exactly to the machine tool suppli-
er’s specifications. Rather, the machine tool’s foundation must
fit your facility first. Functionality comes second. Build the
foundation that fits the specific machine tool and the environ-
ment in which it will operate.

This book isn’t about theoretical formulas associated with
machine tools. Rather, it offers real-world examples of what
does and does not work. It’s full of stories that illustrate things
you should and shouldn’t do—stories that come from my own
hands-on experience.

I have heard so many horror stories in my time—stories of
bad machine tool purchases and the many problems stemming
from poorly planned and poorly constructed foundations. It
became clear to me that what was needed was a book to pro-
vide sound, time-tested knowledge to people in the machine
tool industry who could truly benefit from it.

This book offers, in clear and concise terms, answers to the
multitude of questions that I have had to find answers for
throughout my own career. It is a user-friendly resource for the

In this book, I offer the extensive knowledge gained from my
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novice as well as the seasoned professional. However, it will
prove most beneficial to those who are project leaders and
members of the project team tasked with specifying, purchas-
ing, and installing the new machine tool.

Writing this book has been both humbling and rewarding.
It is not something I could have accomplished alone. Therefore,
I would like to thank the following people for their invaluable
contributions to the completion of this work:

I thank my parents, Russell and Sharon Gamblin, who
taught me that working hard and staying focused will get me
what I want in life, and not to concern myself with what others
may think.

I would like to thank Jack Bradshaw, Bill Carriker, Troy
Starr, Bruce Edwards, and all the maintenance and facilities
guys at Siemens and the old Westinghouse facility in Charlotte,
North Carolina. Also I would like to mention Dane Sebastian
and David Mazelin from Siemens and Westinghouse who
helped me understand that you must keep the purchasing
department involved in the process. The purchasing depart-
ment will likely keep you out of trouble after the machine tool
is installed and will help you understand the terms and condi-
tions of the purchasing contract.

I would especially like to thank Steve Bowman and Mike
Mundy of Siemens—two people whom I lived with in the
trenches of the daily grind of the machine tool industry, two
people who rarely get the credit they deserve.

I would also like to thank Greg Martin, Sam Suttle, and
Jack Daniels for taking a chance on me at Mitsubishi Power
Systems in Pooler, Georgia. They allowed me to do what I
thought was needed to properly install some of the largest
machine tools in the world, and they backed me when most
other people thought I was crazy.

Most of all, I want to thank my wonderful wife, Amy, and
two sons, Russell Ray Gamblin, III (Trey), and Parker Gamblin.
They are the reason I live today and why I continue to succeed
in life.

Thanks also to writer Clark Byron for helping me organize
my thoughts and convey them to the reader in the most acces-
sible terms.

Russell Gamblin



Contents

PIEfach . vvwwscmmmmnmmsicnnadbobhssniifdness

1 BudgetPhase ..........ccciiiiiiiiiiinnnn

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

1.9
1.10

1.11
1.12
1.13
1.14

1.15

Attend One of the Many Quality
International Trade Shows ............
Develop a Return on Investment
Projection .....aisecscsvansvasssuss
Prepare a Payback Projection for the
PIOIECE svoinvpmosserisassenvnresensa
Develop a Breakeven Cost for the
Machine Tool .......................
Develop the First Specification of the
Machine Tool «.swsssssasmamavnsscon
Develop a List of Technical Differences
between the Proposed Machine Tool and
the Older Machines in Your Factory :
Develop a List of Suppliers ...........
Rate Machine Tool Suppliers, Their
Equipment, and Their Capabilities .....
Visit Machine Tool Manufacturers .....
Gather “Ballpark” Quotes from Each
Machine Tool Manufacturer ..........
Develop an Overall Budget Cost for the
Machine Tool ::.cavcnsssvansnnaisrns
Develop a Budget for the Machine Tool
Foundation ....c:scenvermmmmaossesne
Develop an Electrical Cost of the

Machine Tool ..sscecererisnnssanerree
Develop a Facility Modification

Budget for the Machine Tool ..........
Develop a Removal and Demolition

Cost for the Old Machine Tool and Its
Foundation .........................

13
13

14
17

18

18

19



vi

Contents

1.16
1.17
1.18
1.19

1.20

Develop a Tooling Cost for the New
MachineTool ...............c.ov....
Final Budget Costs ...................
Create the Overall Project Schedule
Capital Appropriation and Level of
Authority ............. ... ..ol
SUMMATY  senmuiss enwsans i idasTinns s

2 Procurement .........cccciiiiiiiaieateeann

21
2.2

2.3
24

2.5
2.6

2.7

2.8
29
2.10
211
212

2.13

2.14
2.15
2.16

Prespecification Meeting .............
Machine Tool Project Specification
DoOmEnt wwws s rnemmns s conamans s i
Selection of the Project Leader for the
Entire Project Except the Foundation
Machine Tool Supplier Visits and
Quotes ... e
Machine Tool Supplier References .....
The Final Approved Machine Tool
Specification ................... ...
Checklist for the Project Leader/Manager
during the Procurement Phase ........
Operator Training  .............c....n.
Maintenance and Facilities Training
Application and Programming Training
Schedule for the Machine Tool Build
Terms and Conditions ...............
20% Down with Receipt of the Buyer’s
Purchase Order ......sssssssssesss
30% with Sign-Off at the Machine Tool
Supplier’s Factory .................
30% with the Acceptance of the Machine
Tool at the Buyer’s Facility .........
20% Four Weeks after Acceptance of the
Machine Tool at the Buyer’s Factory
Liquidated Damages due to Late
Delivery ....cooviiiiiiiiiiiiit
Consequential Damages ..............
Ordering the Machine Tool ...........
Visit the Supplier’s Factory during the
Build Process of Your Machine Tool

33

33

34
36

38
43
43
43
49
49
51
53
53
54
54
54
55
55

55



Contents

2.17 Acceptance of the Machine Tool at the

Supplier’s Facility —................... 56
218 Summary .......coceiienincviniasins 56
3 LayoutPhase .............cciiiiiiinnenan, 57
3.1 Layout during the Procurement Phase ... 59
3.2 Maximize Floor Space ................ 61
3.3 General Notes for Layout of a Horizontal
BoringMachine ....cccvsvoosnevocnan 63
34 Maximum Weight of the Largest Piece of
the MachineTool ........ccoveiiiiia 66
3.5 Soil Boring Specification .............. 68
3.6 Minimum Requirements for the Machine
ToolLocation «isssecssvvrsmssssessms 69
3.7 Develop the Overall Schedule of the
Foundation Installation .............. 71
3.8 Planning the Removal of the Existing
Equipment ..::iissssissssnvwmanssns 72

3.9 Planning the Demolition of the Old
Foundation and/or Floor Slabs around

the Old Machine Tool ................ 73
3.10 Planning the Removal of the Old Utilities
(Water, Power, Air,etc.) .............. 74
3.11 Floor Plate Layout and Installation ..... 75
312 SUMMATY .osssosssmmounes ssumssnesrs s 79
4 FoundationPhase ....................000 81
41 Prefoundation Meeting and Foundation
ProjectLeader ......cevevsinanmencss 83
4.2 Schedule for the Completed
Foundation ......................... 85
4.3 Tricks of the Trade (Trench Design and
Saving Floor Space) .................. 87
44 Bury the Conduit and Black Iron Pipe
in the New FoundationOnly .......... 91
45 Foundation Pit Modifications ......... 92
4.6 Develop a Foundation Design
Specification <. ecivvssvsenvinassssnas 95

47 At Least Five Review Sessions for the
Foundation Design .................. 97



vii Contents

4.8 Bid Foundation Design and Purchase

Order for the Foundation Design ...... 99
4.9 Installation of the Dust Walls and
Limiting Access during Construction ... 99

4.10 Purchase Order for the Demolition of
the Old Foundation and Installation

of the New Foundation .............. 100
411 Review and Sign-off on the Rebar
Drawings for the New Foundation .... 101

4.12 Prejob Safety Briefing prior to
Demolition and the Installation of the

New Foundation .................... 101

413 Concrete Cylinder Test ............... 102
414 Foundation Cure Period .............. 102
4.15 General Contractor Specification ...... 103
416 Foundation Summary ................ 105

5 Installation Phase ........................ 107

5.1 Create the Machine Tool Installation

Specificationl  eswciissssmsnsis s oanus 109

5.2 Installation of the Machine Tool
without Maintenance and Facility

Support ... 113
5.3 Machine Tool Installation Bid—Get

At Least Three Quotes ............... 114
5.4 Machine Tool Installation Purchase

Order ...t 115
5.5 Purchase of the Machine Tool

Lubrication Oils and Coolant ......... 116
5.6 Epoxy Painting of the Nonshrink

Grout and Concrete Foundation ....... 116
5.7 Purchase and Installation of the

Machine Tool Metal ChipBin ......... 117
5.8 Purchase and Installation of the Grout

Cans, Grout Forms, and Grout Pour ... 121
5.9 Purchase and Installation of the Safety

Rails of the MachineTool ............. 121

5.10 Overall Installation Schedule .......... 122

5.11 General Notes for Installation of the
Machine Tool ........... ... 124



Contents

5.12 Installation of the Ladders and Stairs
to Access the Foundation Pits  .........
B3 Summary ...scscssrsvrasasevessrsses

6 PreparationPhase .................. ...

6.1 PreparationPhase ...................
6.2 Chip Conveyor Requirements When
the Chip Conveyor Is Supplied by
the OEM ... .. ... i
6.3 Chip Conveyor Requirements When
the Chip Conveyor Is Not Supplied
by the OBM.  .ossscsasssisonsaisasnns
6.4 Chip Deflectors for the Chip
Conveyor and Other Sections of the
MachineTool ..........ccvvviiiinn..
6.5 Main Power Source for the
Machine Tool ............ccovvuein...
6.6 Secondary Power Source for the Machine
Tool . e
6.7 Compressed Air .....................
68 Water ....... ... .. i
69 ChilledWater ...........cccviiunnnn
6.10 Coolant/QOil Skimmers ...............
6.11 Coolant Coalescer ...................
6.12 Coolant Wall and Enclosure ...........
6.13 Touching Up the Epoxy Coating of the
Foundation ..............cccivvunn..
6.14 Lighting in the Foundation Pits .......
6.15 Isolation Transformer ................
6.16 DNCSoftware ..........ccovvennnn..
6.17 Direct Numerical Control Procedure
6.18 PC at the Machine Tool for Network
Connection  .......... e
6.19 Main 480-VAC Breaker ...............
6.20 Deck Plate, Checkered Plate, and Bar
Grating around the Machine Tool
Covering the Machine Tool Foundation
PHES: s omsed o 05 0 50508 o8 a8 0 9 5 T 1] 5 T B
6.21 Laser Alignment Checks ..............
6.22 Final Machine Tool Acceptance ........



X Contents

6.23
6.24
6.25

6.26
6.27

6.28
6.29

6.30

6.31
6.32

6.33
6.34
6.35

6.36
6.37

6.38

Machining Test .............coovuunn.
Develop and Test a Part Program  .....
Teleservice Provided by the Machine

Tool OEM and Installed and Tested by
the Machine Tool Buyer ..............
Warpatily “oeevovs s nmerng s srgunanss
Conduit (EMT, IMC, Rigid, and PVC)
Required for the Machine Tool ........
Power Track or Wireway .............
Head Attachments (Head House or No
Head House) .. cusmasns sammsaniins
Sag Compensation ..csovsscswmenssies
Temperature Compensation ..........
Checking of the Hard and Soft

Overtravel Switches of the Machine

TOOl s oonmmmnnisnneneer s pneaBEns 2
Basic Reference of the Machine Tool
Start-up of the Machine Tool from
anOffState .........................
Lock Out and Tag Out Procedures and
Disconnect for the Machine Tool ......
Backup of Allthe CNCData  ..........
Viewing Of and Access To the PLC
Ladder Logic ...............coouuun.
Summary ........ ...

7 Start-upPhase .......ccesrevmcssnserrnnes

7.1
7.2
7.3
7.4
7.5
7.6

7.7
7.8

7.9
7.10

Start-up Phase ......................
Machining Test and Test Parts .........
Acceptante Tests ... eivunonsesvasas
Final Machining Test .................
Continuous Running Test .............
Uptime Accountability of the Machine
TOO0l ywcavwivenssmnsssrismnanrssennns
Machine Tool Supplier Support during
theFirst Year .......ccic0ieiiinnnnn.
One-Year Meeting after Final
Acceptance—Lessons Learned ........
Documentation of the Machine Tool
SUMIMBYY «s s sawssosissnsssussisissns



Contents

8 MaintenancePhase ........ccvetieivnnnnens

8.1 Why Perform Maintenance? ..........
8.2 Decrease Machining Downtime by
Implementing a Daily Operational and
Preventive Maintenance Program  .....
8.3 Increase Overall Productivity of the
Machine Tool .......................
8.4 Higher Accuracy and Quality of Parts
Produced by Checking Your Machine
Tool’s Alignments and Laser Calibration
AtLeast Once per Year ...............
8.5 Daily Operations Checklist ...........
8.6 Monthly Maintenance Checklist ......
8.7 Semiannual Maintenance Checklist 5
8.8 Annual Maintenance Checklist ........
8.9 Standard Spare Parts List .............
8.10 Long-Term Spare PartsList ...........
Bll SURENATY .cvvessnsmsverrsrmamanmnesi

Final Summary of the Book ................

INndeX vttt ieereeenecereasnceasans

Xi






CHAPTER 1

Budget Phase



TSN, 4 ARPDFIE L www. ertongbook. com



