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Anbao Wire & Mesh Co Ltd
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B & Z Galvanized Wire Ind
Balloffet Die Corp
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Bekaert

Beta LaserMike
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Central Wire industries Ltd
Clinton Instrument Co
Commission Brokers Inc
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Guill Tool & Engineering Co
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Houghton International Inc
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Joe Snee Associates
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Kyocera Industrial Ceramics
Lamnea Bruk AB
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Leoni Wire Inc
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~ Lloyd & Bouvler Inc

Magnetic Technologies Ltd
MAGPOWR
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Morgan-Koch Corp

Mossberg Associates Inc
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Niehoff Endex North America Inc
North American Steel & Wire
Numalliance

Ohio Rod Products

Okiahoma Steel & Wire
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Reel-O-Matic Inc

Refractron Technologies Corp
RichardsApex Inc

Rockford Manufacturing Group FELM
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SAMP USA Inc

Sikora International Corp
SIMPACKS
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Sonoco Reels

Starrett - Bytewise
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T & T Marketing Inc
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Taubensee Stesl & Wire Co
Teknikor

Thermoplastics Engineering Corp
Tri Star Metals

Tubular Products Co

Ultimate Automation Ltd

United Wire Co Inc

US Synthetic Wire Die

Vandor Corp

Vollmer America Inc
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Wafios Machinery Corp.

Weber & Scher Mfg Co Inc
Windak Inc

Wire & Cable Technology Internationat
Wire & Plastic Machinery Corp
Wire Lab Co

Wire Machine Systems Inc

Wire World

Woodburn Diamond Die Inc
Worth Steel & Machinery Inc
Yield Management Corp
Zumbach Electronics Corp
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Cryvstallographic texture in drawn wires: measurement

modeling and effect on mechanical properties

P. Van Houtte

Department NTN. KULeuven
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Conclusions

& Crystallographic texture in drawn wires: effect on
mechanical properties

# Maybe less crucial than in sheet metal for automotive, but...

# Curling in drawing bee material: most spectacular case known to
show how texture & anisotropy interplay with the development
of the microstructure ; however ...

« crucial to understand the strength of these wires
« the transverse microstresses which were found to develop may
lead to brittle failure during/after wire drawing (tungsten)

# Cyclic textures can be controlled by choosing drawing
conditions (die angie, reduction pecpass. )

« theytoo can lead to failure: in this case. not brittle, but ductile
fracture: delamination in torsion, or in bunching of cables

+ Final note: In copper wires for electrical applications, there are
texture issues as well, which I did not address. Sorry for that!

WAI Operations Summit and Wire Expo May 22-23, 2012.
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L BERBRIS /B T 10:00 ~10:30 am

- LEES Platinum Research and Development Center » W.T. Bigbee * Encore Wire Corp.,

and Michael J. McCoy > Page Southerland Page LLP, USA.

© 1 LEES Platinum Research and Development Center %’f (Fl s %ﬁ"%ﬁﬁ@ YR JF%

AT Fﬂ} e [pIUSAs O > 5 F IR & o ¥ R > LEES ﬁ%ﬁ
IR IR - R SRR T RO 18

e e B [N LEES pjgr[ }H A fgfsﬂg%m@ﬁ@u .

: EF%?{% / EﬁjF'Eﬂ : 11:00 am ~12:00 pm

: Theresa Block - Senior Corporate Environmental engineer - Leggett & Platt.USA.

Roberta Rocheleau - Environmental Coordinator - Champlain Cable Corp., USA.
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12:55 pm F'aﬂ%}?“ L ’F‘“?;E‘l’"ﬂj
1:00 pm F=5A
1:45 pm BIERE 115 s
= ¥  Clare W. Zempel ° CFA - Principal » Zempel Strategic
= FEHEE2011~2014 PSR - ﬁﬁfﬂzﬁ}?‘ LR BRI Fﬁﬁ’i.ﬁ
5 LB A LR I S - O - S - I
2:15 pm ]38 R
= ¥ : Jeremy Jones, VP Corporate Development, Transfield Services
Robert Sheldon, New Producers Manager, London Metel Exchange
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What exactly IS scrap

We are basically producing iron
:Wem,mmgmnlstouoe iron

2 Saaplsnotwy “scrap”
+ The amount of iron in scrap and the

sn'timdaﬁedswmwmm

1 We only want the Fe atoms!
1 Everything else winds up as:
- Tramp, undesirable elements
- Off-gasses and dusts that must be disposed of

- Slag that takes fluxes and energy to generate

A LA

3:00 pm 1144 iR

3:30 pm #% 7 i ﬁﬂﬁlﬁd
= ¥  Jim Kerkvliet, VP Sales & Marketing, Gerdau, Long Steel North American

Bernd Neuenkirchen, VP Wire Rods, Countinho & Ferrostaal
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K Milton Magnus, President, M & B Metal Products Company

John Martin, CEO, Mar-Mac Wire

Walt Robertson, President, Johnstown Wire Technologies
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7:30 am fIE= L F
8:00am ﬁiﬂaﬁ% s
= 5 * Michael DeShane, Director, North America Consumable Purchasing, Lincoln Electric Co.
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Alternative fuel options —
Where they work

Alternative Fuel Ophor

- -
[
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8:30 am ! EFAIY i‘\@?ﬁ@%%ﬁ
= 55 7# © Scott Hazelton, Director, Industrial Manufacturing & Construction, HIS Global Insight
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“H : Drew Greenblatt, President, Marlin Steel Wire Products
S AR WSS AR ISTE ] OISR 2 B
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9:30 am ebrs B A S
= & ¢ Amy DeArmond, Government Policy & Legal Affairs Strategist, Leggett & Platt
S SRR ] PR P P PSR S B
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PEEpVERE -
10:00 am 7 pA 507 F”%F‘ FRIFTR 1
= ¥ : David Bond, Partner, White & Case
Don Cameron, Partner, Practice Group Leader, Morris, Manning & Martin
Steve Jones, Partner, Practice Group Leader, King and Spalding
Alan Price, Partner, Wiley Rein LLP
Moderator: Kimberly Korbel, Executive Director, AWPA
LR & LIRIEES T AR IR RS R G
OB 5 R PR

=

11:00 am FL 4 PR
= FH : John Ferriola, President & COO, Nucor
W CHEH RS R AL W N PSR ARRER TR AR E T FFY Nucor
2l &8 Nucor 2 il o H ”’EFEE }EVReT SRS A R
B L A A ] R - 2 g@ﬁ E[J;H %BF & okt -
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W~ B A RIEET SRR SRR R S R A

12:00 pm AMM & AWPA Wire Rod Supply Chain Conference Close
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High alumina
Non-deformable

Inclusion
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[l S. == FIR 8 22 plA BT ~ 1 (Jason Jones > National Sales Manager ) F’*\,E‘{é °

Bekaert in 2011

Combined sales: € 4.599 billion
Consolidated sales: € 3.340 billion

Recurring operating result: € 281 million
Operating result: € 268 million
Result for the period attributable

to the Group: € 193 million
Earnings per share: €3.27

Operational cash flow:
EBITDA consolidated: € 476 million
EBITDA joint ventures: € 120 million
Capital expenditure (PP&E): € 267 miillion

Employees: 28 000

Euronext Brussels: BEKB
Market capitalization 31/12: € 1.487 billion

6. BB 2 LA RV -




Basic materials: 4%
Agriculture: 7%

Equipment: 7%

Automotive: 35%
Consumer goods: 8%

Construction: 19%

Energy & Ultilities: 20%

7. BB LS PV R -

/

\

@ Wiper arm amm» [lat blade amm» Wiper blade

Good formability, superior corrosion Lighter, fewer components for a simplified A coated wire with stainless steel like
resistance and no zinc post coating assembly and superior corrosion resi- properties that enables a competitive
resuired. stance. wiper design.

W Retainer rings @ Wheel weights . Steering shaft

Consistent internal structure and tensile Lead-free shaped steel wire that enables Custom rolled, drawn and cut shapes mate
strength that enables large dimensions accurate wheel balancing and the insertion perfectly with profiled tubes.

and sizes. of clips.



@ Sseatbelt shoulder harness ' p= Exhaust clamps @ad.a Valve collets

A custom-made profile fine-tuned to Custom-made profiles to insure a tight Complex shapes with unigue tolerances on
simplify assembly and improve harness seal on exhaust pipes of different on- and both dimensions and specified radii.
adjustment. off-road vehicles

8. F IR il & R K e -

@ Power spring ‘ Wedge wire Wl Self-piercing fasteners

A broad range of sizes, tempers and tensi- A wedge shaped stainless steel wire with A special wire groove geometry that allows
le strengths that can be combined to reach a smooth surface and stable mechanical for the collation of nuts.

excellent fatigue properties. properties.

B

' . Tilt rod for window blinds @ Hand tools @ Pauis

Multiple shapes, straightness and custom A shaped wire fine-tuned by added-value A complex precision shape featuring unus-
packaging that keep the wires clean in a post-production to reduce your own pro- ual steel grades.

user-friendly corrugated tube. cessing costs.

9. FIFHE 2 il PG T I -



Building

@ Auger wire B Raketine @ Fish tape
Reliable performance with a long lifetime Excellent forming stability thanks to its An optimal combination of strength, flexibi-
and excellent processability. consistent internal structure. lity and wire straightness.

[ 10, BRI 2 il Rsor e L B s R g
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100mm / 4” cutting results*

Diamond Wire:
Wire Speed:
Wire Tension:
Cut Time:

Warp:
*Results subject to change based on process, material, and cutting orientation

Diameter

Pitch (mm)*

Spool Wire Tension at Winding*
Mass/length (g/m)

Wire Break Strength (N)

q%ﬁl 12. Diamond wire ** _FIJ’:'I’??E—IHFI w1 [?»F»Léﬁfﬂ ?F‘Fﬁh o
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Nano-Dies — Performance Summary

Product TC dies Lifetime increased
Application
) _ Awerage 500 km ~
Ca cting d 25~45 k 10~20 times.
uptﬂ 1000 km
Drawing dies for copper
wire

Wedding & drawing dies for Mylon welding die 200 times maore than
producing coaxial cable. 5 km nylon dies
aluminum -plastic WC-Co welding die 10 times mare than WC-

compound pipe 100 km Co dies
20 tons

T tons

10~ 15 tons

. & 150 ~ 180 &
st wire ans
Low-carbon

[l 15. SCB! Nano-Die 2 fil & i 77 | USEEEE ﬁ@ﬁ#l%ﬂqﬁaﬂ' o




A couple of things about Nano-Dies®

l. Nano-Dies have a beautiful surface

The picture on the lett shows the working surface of a Fine Grain PCD die. The picture on the right
shows the working surface of a Nano-Die. Now il’s easy to see why Nano-Dies leave such a
beautiful surface finish on your cable, wire or tube. A smooth working surface means less friction
and less friction means a less stressful process. This might mean less damage to the microstructure
of the metal being drawn or compacted. It does mean less degradation to material properties such
as electrical resistance. Hmm - could be useful ....

2. Nano-Dies Run Much Cooler than PCD Dies (due to the lower friction)

A major cable company in Malaysia ordered a single Nano-Die for compacting Al and Cu cable.
They were already using PCD dies in this application, so they ordered exactly the same Bore
Diameter as the final compacting die. Then they ran a simple test using an infrared thermometer on
the cable at output from the {inal die. The results were: ; :

PCD die: 46°C [115°F]
Nano-Die: 40°C [104° F ]

Now they use Nano-Dies for all their cable
compacting and stranding dies. They have
made small adjustments to the design of their
cables and they now save 2% and more of their
Copper and Aluminium. This result is easy to
achieve using Nano-Dies. If you are using $10M
per month of Al and Cu, you just saved $200,000
per month. And please keep in mind — Nano-
Dies cost 3 to 6 times less than PCD dies and
they are available up to @60mm (>2.3 inch dia).

Nano-Diamond America, Inc.
2025 Woodbrook Court
2 Charlottesville, VA 22901 U.S.A. e-mail: adminf@nano-die.com
WH®PIN Tel: +1 434-220-0435 Fax: +1 804-980-7770 web: www.nano-die.com

[jil 16. [ Nano-Die * fil & & 8077 S [F o M 195 'F}H}k'f%ﬂ o
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WORTH STEEL & MACHINERY, INC.

4001 W. 123rd Street » ALSIP, IL. 60803
Ph: (708) 388-6300 » Fax: (708) 388-6467

' www.worthsteel.com
STEEL & MACHINERY, INC. BN
ISO
Steel Wire Guage =
9001:2000
Decimal Sizes/ Feet per Pound Certified
ool ek Foet ol Deck Feet ool Deck Foet ool Dack Fos
Il r \[] r ] r Il r
Gauge Ty | Gawe T | Guwee TV gy | Game TV
7/0- 490 1.5 1- 283 4.7 8- 162 14.3 16- .072 72.3
1/4 483 16 1/4 278 4.8 1/4 159 14.8 1/4 070 76.5
7/0 8 15
1/2 476 16 12 273 5.0 1/2 165 15.6 1/2  .067 835
3/4 469 17 3/4 268 5.2 3/4 152 16.2 3/4 .065 88.7
6/0 - 465 1.7 2- 26256 54 9- 1483 171 16 - 0625 96.0 .
i 1/4 454 1.8 1/4 258 5.6 4 145 17.8 1/4 060 104.2
0 9 16
1/2 448 1.8 1/2 253 5.8 if2 142 185 i/2 .058 111.5
3/4 438 19 34 248 6.1 34 138 19.6 3/4 056 119.6
5/0- 4305 2.0 3 2437 6.3 10- 135 20.5 17 - 054 128.6
1/4 421 21 14 239 6.6 174 A3 21.8 1/4 052 138.7
5/0 10 17
12 412 2.2 1/2 235 6.8 12 128 22.8 i/2  .051 144.2
3/4  .403 2.3 3/4 230 7.1 34 124 24.3 3/4 0491 1565.5
4/0- .3938 24 4- 2253 74 11— 1205 26.0 18- .0475 166.2
14  .386 2.5 1/4 221 77 14 117 27.3 1/4 0459 177.9
440 1 18
/2 .378 2.6 1/2 216 B.0 12 113 29.3 1/2 0443 1911
3/4 370 2.7 3/4 212 8.3 4 108 3.5 a4 0426 206.8
3/0- 3628 28 5- 207 B7 12— 1065 339 19- 0410 223.0
1/4 .355 2.9 1/4 203 8.1 1/4 102 36.0 1/4 0394 2416
3/0 12 19
1/2  .347 3.1 1/2  .200 9.4 1/2  .098 39.0 1/2 0379 2611
34 339 33 34 196 97 34 095 414 3/4 0363 2845
2/0 - .331 3.4 6-— 192 10.1 13- 0915 452 20- 0348 3096
1/4 325 35 1/4 188 10.8 1/4 089 47.2 1/4 0340 3243
2/0 13 20
1/2 319 3.7 12 185 10.9 1/2 086 50.5 1/2 0332 340.2
34 313 38 34 181 114 3/4 083 543 3/4 0825 355.1
1/0- 3065 3.9 7= A77 11.9 14- .080 58.6 21- .0817 37341
”01)‘4 .301 41 1/4 173 125 141;’4 078 61.6 o1 1/4 .0309 3927
12 .295 4.3 1/2 170 129 12 076 64.9 1/2  .0301 4138
314 289 45 3/4 166 136 34 074 68.5 a/4 0294 4337
#39F »x 50 &
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B Weighing nhra-fine wires
B Checking ovality and size
B Cemprrerized die prafile analvsis

B Compulsary inspection before shipment
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Stranding Machinery Y Ya
For Power, Steel, Submarine r L) R'D
And Off-Shore Cables

Our range of production:

= Rigid stranders up to 127 wires

= Armouring and Screening Lines

m Skip Stranders and Bow Cablers

s S-Z Stranders

= Tubular Stranders

= Planetary Stranders

a Double Twist Bunchers 1250, 1600, 2000mm

m Drum Twisting Lines

m Auxiliary equipment such as Taping Heads,
Pay-offs, Take-ups, Capstans, Caterpillars...

- Contact us: flymea@flymca.com

If you look for used equipment then
~ contacl FLYRO: flyro@flyro.es
We can match your requlremem W|th mixed lines

= David Galas (]38 %HFEE - NUMALLIANCE-North America) [ » #4740 F’Tiﬁ 0
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(6) #I[=E" mﬂ%rfﬁ[ ( Patenting Heat Treatment Furnace ) : Fe AP R Y

190 E 3k SHE = SRRy BEKAERT Corporation » EBNER FURNACES, INC -
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Non-Ferrous Wire Processing Parts
An Alternative Source For OEM Parts

Deflector Wheel
Assemblies for
Niehoff Coiler

Niehoff-Endex 19” &
42" Coiler Capstan

Regrinding of
Solid Ceramic
Draw Rings and
Stepcones

Annealer Contact Tubes for
Niehoff, Samp & DeAngelis

Ceramic and
Tungsten Carbide
Coated Sheaves for
Non-Ferrous Wire
Drawing

Hard Surfaced
Conventional
Drawing Blocks
for Copper, Brass
and Aluminum

Draw Rings
Manufactured with
PK 675 {Tungsten
Carbide NICB)

Hard Surfaced Fine Wire
Finishing Blocks

Hard Surfaced Multi-Grooved
Capstans

2095 Excelsior Ave. North Brunswick, NJ 08902

(732) 398 -2100 Fax:(732) 398 — 2101 www.parkwaykew.com

info@parkwaykew.com
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Visit us at Wire Expo booth #710

3 § & SEEUSATINES
el #  gooTH 200

DeWAL PTEE Film

Solutions for demanding applications

Skived, unsintered and low density films, Specially laminates,
combining PTFE with elastomers and other materials. A comp-
rehensive assortment of PTFE films and tapes constructed with
unparalleled dimensional accuracy.

Call DeWAL for cost effective engineering solutions.

15 Ray Trainor Drive » Narragansett, RI 02882
800-366-8356 (international: 001-401-789-9736}

TGS @ crmANCO
www dewal.com » usat @dewal.com . 951 N.W. 31st Avenue » Pompano Beach, FL 33069
Queaity of Produet, JFrst [ Phone: 954-970-3099 « Fax; 954-970-3056

For details and specs, go to www.dewal.com. ~ e-mail sales@cemanco.com « Web: www.cemanco.com

More Products - More Solutions

Tradition of technological expertise in braiding, spiraling and winding

Tailor-made solutions from a single source

A strong partnership for the Cable Industry

ARSSB

Spirka Schnellflechter GmbH WARDWELL

Spirka Schnellliechier GmbH Wisdwell Bredding Co.
Wilholminenhofstralle 7677 1211 High Street

12459 Berlin, Garmany Contral Falls, Rhode ksiand 02863, USA
Phone:  +49 (0) 30 549918-0 Phane:  ++1-401 724 BBOO

Fax: +49 (0 30 54991845 Fa: ++1-401 723 2690

E-Mai:  infoi@spirka-schnelflechbar.com E-Mail: salesi@wardwell com
Internet: www.spirka-schnoiifiochter.com Imtermet: www,wardwell. com

% 457F = 50 F
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Pattern
BB

Breaker

Carcass

A mEas

Innar Liner

=]
Bead Fil ler

Bt S £R 4%
Bead Wire

AamhE
Tread Rubber

RaiZRE
Sidewall Rubber

Wire Association Intermnational
- - 0y
steel cord

TECHNICAL REPORT

Structure of
steel-belted radial tire

Carcass

(Steel cords
are arranged
radially.)

P.0. Box H, 1570 Boston Post Rd., Guilford, CT 06437 USA

M *)EDUCATION CENTER

Wet Wiredrawing

Compiled from a theme session
presented during the
Wire & Cable Technical Symposium
of WAI's 73 Annual Convention

The Wire Association International. Inc.
e 1570 Boston Post Road < PO Box 578 « Guilford, CT 06437-0578 USA
oo Tel: (001) 203-453-2777 « Fax: (001) 203-453-8384 + Website: www, wirenet.org
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www.kingsteelcorp.com / 800 638 2530
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 Valug added operations
olled's cold Minished carbon, alloy, & stalnless

Leading producer of high-quality
wire for over 75 years!

' Johnstown
- Wire

Beta Steel provides logistics €. Ttechnologies

to meet every need

When it comes fo delivering quality sfeel wire products,
Beta Steel employs logistics thet get the job done. Our use
of propriefary frucking ollows us the flexibility and speed to
satisfy customer needs regardless of load weight or product
combingtion.

With the widest variety of steel inventory in the industry and
SOQ,_GOO square feet of warehousing space, Beta Steel‘provides e et
quick response fo the most demanding steel requirements,

no | _ "”“_;;:_TT_'L.‘:’;I;;E‘?:é_i?ﬂ:fﬂl—.llf,.,mm
As we accelerate foward the fufure, Beta Steel confinues fo prixirsi kel vt
advance with new and efficient invenfory solufions. e
Our knowledge of the steel wire indusiry mafched with our é @ sy o the nshed prodots reuied o

Producing Electrogalvanized, Aluminized, Music Wire, Wool Wire, and CHQ.
AaLA Accredited Laboratory ISO goo1:2008

124 Laurel Ave. Johnstown, PA 15906 » Phone: (814} 532-5600 or (866) 598-9473 » Fax: (814) 532-5646
www.johnstownwire.com

. apepe . ' (h v diverie L?l:;oﬁﬂl?l base: (:: :;u::!:::;mlu;s -
ﬁ;(i[:e&rsjllgg gﬂpfgtrnggsdgon;ee f;.IrSS a combination that customers INCORPORATED ram:m;:m lon sty o rods

g our bright bilities, we ako

uce galvanized, annesled patented, oil terrpared,

wire Group a\umu, and shaped products. We invize you 1o lsam

maore about the Leggett & Platt Wire Group at
s leppetiviregrnup com and we kok forward b the cpportunity
o working with you an your wire needs

Leggett & Platt Wire Group Locations

Adcom Wire - Jacksonvilla, FL Aetrack Stoel & Wire - Mantevalla, AL
Merit Steel - Kouts, IN Carthage Wire Ml - Carthags, MO
AGILITY SPEED STRENGTH Solan Specislty Wire - Solon,, OH Shuped Wire - Solon, OH

The Befa Steel Experience
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