Working with

otic Materials

oon lathe and Mill /'

i -~ Uwe Burghaus

{ >
A
W
2 r /

www.LatheCity.com




LatheCity

Safely Working with Benchtop Lathes — Booklet 11

Booklet 2 — Working with Exotic Materials On Lathe & Mill
1° Ed. January 2012

2" Ed. July 2012

3" Ed. February 2013

ISBN-10: 0985136073 ISBN-13: 978-0-9851360-7-9
US Registered copyright: TXu001853168

4™ Ed. 2017
ISBN-10: 0-9911530-9-X ISBN-13: 978-0-9911530-9-1

US Registered copyright: pending

Copyright © 2017 Uwe Burghaus, Fargo, North Dakota, USA
All rights reserved

No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form or by any means except as permitted
by the United States Copyright Act, without prior written permission of
the author. Drawings are included for private and non-commercial use

only.

www.LatheCity.com sales@lathecity.com



Table of Contents

COPYRIGHT, Disclaimer, Brief introductory note, Generic list of
pictograms used in LatheCity books, Table of contents

SAFETY FIRST e 13
PART 1: TURNING
Acrylic ........ .27

Alloy Steel .......... .. 28
Aluminum alloys ..... .29
Aluminum vs. steel .......... .31
AlUMINUM BIONZE ...veiiiieeeee ettt ettt et ettt e e rae e e 32
Brass ittt s e e s st br e e e e e s e braae e e e e nnaraaen 33
(07 o1 o [T PSSRSO 35
(07 o1 o LI =To1 o 1 - P 38
CaSEIFON e 38
Cold Pressed Steel CLOL8 ......cccveiieiiieiiiie e et svae e siree e 38
CeramiCs = IMIACOT ...uviiiieiiiiciiietee ettt e e s s srer e e e s s abraeeeesenaes 39
(001 4 PRSPPSO 41
[Oo] o] o 1= N PRSP PPRPTPON 41
Machinable COPPEY ..ot 42
Free machining materials ........ccccoeiiiiieeiiiii e 42
[ P21 oS USOUPRPPRNE 43
Tips & tricks for machining plastics ........ccccevviieceerie s 45
ROCKS ettt et re e e araeeenns 46
Sandwich Structures — Hardened Steel .. .. 46

Solid carbide ....... .. 48
Stainless Steel 50
Free machining stainless steel T-303 ..... .52
Sterling SilVer ....oocvecveveeeeee e, .53
Sterling Silver hardening ..... ..56
Sterling Silver recycling ... .. 57
L3 AV e e - 11 OSSPSR 57
=1 o T o USSR 58
Tommy Bars / Spindle Bars / Parallels ..........ccccoeoveevveeiivenieereccieeeens 59
GreY CASTIMON iiiiiiiiiiiee et rrre e e e e s sber e e e e e s s abraaeeeeesans 59
TOOI SEEEI = A2 .ttt 61
TOOI StEEI = WL oot 63
High speed steel- HSS ........ooiiiiiieeee e 63
LedIOY, 12114 ettt ettt et e st e e 65
5 OSSOSO PRORORORPOS 67
Magnetic materials (“super” alloys) ....cccveveeveerieereeree e 68

11



PUre Mangan@Se ....cccoeiiiiiieieieieeiee et e e e e s e e e e e 68

Red metals .............. ... 69
Synthetic spider silk . .. 69
TIEANIUM ettt e e e e s s sbara e e e s s ssabaaaeesessnannnees 70
LA PSP UPPPPPPPRPRY 72
LAY e Yoo SR 74

PART 2: MILLING

PIASTICS eeeiriiiieiieeiteei ettt st 80
LEAAIOY eviieiiiieeiie ettt ettt ettt s e a e e e bae e s eraaa et 80
Working with steel in a benchtop mill .......ccoovviriieiiiee s 81
Brass

Milling cast iron
Tool steel, stainless steel

PART 3: MATERIALS PROPERTIES

Cutting tools and cutting materials
Cutting toolsonalathe ...........cccocoooiiiiiiiiic e,
High-speed steel
Carbide turning tools
Inserted tip cutters (inserts)
Standards and nomenclature of turning sets / tool holder
Fast change tool posts
Rake angles
Inserts jungle
Classification of inserts
Grinding wheels
3D printer
Cutting toolsonamill ............ccooeiiiiii e, 103
Carbide end mills
Indexable mill cutter
Two flute vs. four flute cutter
HSS tools on a mill
Materials trends and standards ..................ccoccoeiiiiiiciic e, 107
What is steel actually?
A few materials trends
A few materials properties
Surface finish ... 113
Lathe work
Mill work
Chemistry
Saws
Chemistry




Index

A

A2 —tool steel, 62

Acetal, 43

Alloy steel, 28

Aluminum alloys, 29

Aluminum vs. steel, 31

Aluminum bronze, 32

Aluminum-nickel-cobalt, 67

American Society for Testing
Materials (ASTM), 60, 70,

108

AR, 70

AL, 70

AlSI, 38

ANSI, 106

ASTM, 60, 70, 108

Austenitic stainless steel, 53

Brass, 33

Bronze, 33

Bronze vs. Brass, 33-box
Brinell, 66

Brazed cutter, 89

BR, 70

BL, 70

Brazing, 89, 90

121

C
Casting, 29, 59
Carcinogenic, 26, 40
Casting aluminum, 29
Carbide, 34
Carbide end mills, 75
Castiron, 38
CBN, 36
Cold welding, 32
Crucibles, 36
Ceramics, 40
Ceramic inserts, 61, 90
Cold pressed/

rolled steel, 25, 38
Cork, 41
Copper, 41, 42
Chip thickness ratio, 109
Chip, 110
Chemistry sets, 115
Chili exploding, 73
Chipbreakers, 98
CP GRADE 70
Customer Corner, 120

D

Delrin, 43, 79

Dead soft, 54
Diamond drill bits, 36
Disclaimer, 5, 14, 26
Die steel, 64

DuPont, 58



Dykem, 115 High carbon steel, 88, 106
Hot rolled, 66

E Half hard, 54

E clip, 47 Heat-Harden, 56
EDM, 36

Electric discharge |

machining, 36 Inserts, 89, 90

Inscribed circle, 97

F J

Face shield, 17 Jewelry, 53

Fast change tool post, 92

Ferritic steel, 53 K

Free machining Kiln, 56

materials, 42, 52, 103 KF flange, 58

Free machining stainless

steel, 52

Finish, 112 L

Full hard, 54 LASER, 48

Filled wiring, 55 Leadloy, 65,67
Lead angle, 95

G

Gray cast iron, 106 M

Grain structure, 108 Manganese, 68
Macor, 39

H Martensitic steel, 53

Hardening, 56, 62 Machinability index, 32, 66
Makrolon, 44

Hardness, 109
HSS, 63
High Speed Steel, 63

Metallic solid solution, 106
Micrometer, 47
Morse taper, 28, 48

122



Molecular beam epitaxy, 51
MSDS, 73

N

Nanoscience, 34, 63
Nylon, 43

Nickel alloys, 111
Nickel-silver, 54

o

O-rings, 58

Orthogonal cutting
model, 94

P
PCBN, 36
PCD, 36
Plastics, 43
Plain steel, 80
PTFE, 58

Q
Q.F. flange, 58

R

Rake angle, 94

Reamers, 63

Reduced vibration mills, 104
Rocks, 46

Rockwell, 28, 109

123

S

Saws, 116

SAE, 38

Sandwich, 46

Safety, 9, 13

Safety glasses, 13

Sheet metal gauge, 56
Solid carbide, 35

Soft materials RPM, 56
Solidification shrinkage, 60
Soldering, 90

Stainless steel, 46, 50
Sterling silver, 53

Sterling Silver Recycling, 56
Sterling silver hardening, 56
Styrofoam, 57

Suberin, 40

Super alloys, 67, 111
Surface finish, 113

T
Taylor tool life equation, 66
T-303, 38

Teflon, 38, 46

Tips & tricks, 39, 63, 79
Titanium, 52

TiC, 68

TE, 70

Turning sets, 70

Tool life, 51

Toner cartridges, 52



U,V 1018, 38

Vacuum chamber, 43 C1018, 38
Vickers Hardness, 46 €360, 38
12114, 65
W T-303, 52
SAE 316, 50
Wax, 72 UNS $31600, 41
Wood, 74 T-304, 41
Wledemann-Fr.anz, 46 PTFE, 48
Wrought aluminum, 31 6AI-4V ELI. 54

Wire gauge, 47

XY
Yield strength, 108

Z#

4-jaw independent chuck,
30

A2,48

6061, 31

7075, 31
2011-T3, 29
2024-1351, 29
2024-T4, 29
2024-1851, 29
6061-T651, 29
6061-T6511, 29
6063-T52, 32
6262-T6511, 32
7075-T651, 32
C36xxx, 34

124



www.LatheCity.com

www.LatheCity.com

"Jf ek img Tty e Bt Tt " f wew LatheCity.com
WAL “Thread Cutting
Metal Lathe = On 6 Lithe

Operations

Sy Wort g s by by Ahscrene - okt |
Sherblor / UNIMAT / Coaftsman / China lathes

Bty Wisting with bbb Fraberes - Boekiet 11

Working with
Exotic Materials
On Lathe & mill
W AstheCity.com o e
Artwork Projects on Your = SOf_fW
Tabletop Lathe & Mill WA
5 Lo Burshana N/
e LatheCity com

www.LatheCity. com

126



	Preview.pdf
	2024-T351
	2024-T4
	2024-T851
	6061-T651
	6061-T6511
	6063-T52
	6262-T6511
	7075-T651
	Most hobbyists work with tabletop-size machines due to space limitations. At some point one starts to machine own accessories and has to decide what materials to use for that purpose. LatheCity often offers the same tool in aluminum and steel, followi...
	Yes, you want a steel piece, high quality, durable, bla ... However, would you mount tires rated for 220 mi/h on a Volkswagen? You can, certainly, and at least you would have good tires. No offense, but UNIMATs/Sherlines/Haber Fright are really small ...
	Aluminum adapters don’t rust and are typically fine for the occasional use by a hobbyist. We do use aluminum screw-on type end mill holders in a quasi-production environment for years by now. For Morse type adapters where a precise shape of the tool n...
	Aluminum Bronze
	Detailed are lathe accessories for the popular Sherline metal shop, but the outlines will be useful for projects with nearly any tabletop metal lathe. Obtain a fair but critical and independent opinion about the numerous and often price accessories fo...
	Image credit: Background image of book cover is  (c) www.fotosearch.com the image is excluded from copyright claim.






