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Production Challenges in a Production Challenges in a 
Competitive Environment of Competitive Environment of 

Wire ManufacturingWire Manufacturing



History 1973History 1973--20072007

ManpowerManpower
–– ManagementManagement

Multiple layers/FlatMultiple layers/Flat
Research and DevelopmentResearch and Development

–– OperationsOperations
One person per machine/One One person per machine/One 
person per multiple machinesperson per multiple machines

Machine SpeedsMachine Speeds
–– Stripper  (800Stripper  (800--1000 fpm)1000 fpm)
–– Continuous  (>6000 fpm)Continuous  (>6000 fpm)



The New Operations Plan The New Operations Plan 
for Global Market for Global Market 

SaferSafer
Better (Quality)Better (Quality)
Faster (Cheaper)Faster (Cheaper)



Safety ProgramsSafety Programs

TrainingTraining
Employee retentionEmployee retention
Machine GuardingMachine Guarding
–– Reduce accidents/lost Reduce accidents/lost 

time/employees away time/employees away 
from jobfrom job

–– Reduce insurance Reduce insurance 
premiumspremiums



Better (Quality)Better (Quality)

Higher Surface Higher Surface 
ExpectationsExpectations
–– Raw material sourcingRaw material sourcing

Reduced use of Reduced use of 
chemical cleanerschemical cleaners
Reduced use of filler Reduced use of filler 
metals (copper, nickel)metals (copper, nickel)



FasterFaster (Cheaper)(Cheaper)

MachinesMachines
–– How fast can we go?How fast can we go?

MaterialsMaterials
–– Quality levels Quality levels 

ManpowerManpower
–– ExperienceExperience

MethodsMethods
–– Best practicesBest practices



Faster  (Cheaper)Faster  (Cheaper)

Cost Controls (Burden Expense)Cost Controls (Burden Expense)
–– Indirect LaborIndirect Labor

Salaried Wages, Material Handling, Janitors, Salaried Wages, Material Handling, Janitors, 
Inspection, Union OfficialsInspection, Union Officials

–– Operating Supplies Operating Supplies 
Oils and Lubricants, PPE, Cleaning Supplies, Shipping Oils and Lubricants, PPE, Cleaning Supplies, Shipping 
Supplies, Office SuppliesSupplies, Office Supplies

–– ToolsTools
Wire Cutters, Wrenches, Micrometers, Internal Wire Cutters, Wrenches, Micrometers, Internal 
GrindersGrinders

–– UtilitiesUtilities
Electric Power, Gas, WaterElectric Power, Gas, Water



Factors in Wire Drawing At Factors in Wire Drawing At 
Higher Speeds Higher Speeds (Faster)(Faster)

Machines  Machines  
Wire Rod Quality:Wire Rod Quality:

Metallurgical quality: Tensile strength and % ROAMetallurgical quality: Tensile strength and % ROA
Surface qualitySurface quality

Die Design and Quality: Die Design and Quality: Design, scratches, cracks, etc.Design, scratches, cracks, etc.
Lubrication: Lubrication: Type, presenceType, presence

CleanlinessCleanliness
LifeLife

Total Reduction: Total Reduction: True strainTrue strain
Drafting Practice: Drafting Practice: % of reduction per die% of reduction per die
Drawing Speed: Drawing Speed: ft/minft/min



MachinesMachines

Designed for higher speedDesigned for higher speed
–– Block coolingBlock cooling
–– Die Holder cooling Die Holder cooling 

(Rotating)(Rotating)
–– Pressure die holdersPressure die holders
–– RobustRobust
–– Motor coolingMotor cooling



Machines  Machines  

Block Temperature

Die Box Temperature



Machines Machines 

Die Temperatures



Material SourcingMaterial Sourcing



Scrap Scrap -- Rod PricesRod Prices

EAFEAF’’s (Minis (Mini--Mills) use high Mills) use high 
amounts of scrap to make amounts of scrap to make 
up their chargeup their charge
Scrap prices greatly Scrap prices greatly 
influence the rod market influence the rod market 
and pricingand pricing
China and other countries China and other countries 
have participated heavily have participated heavily 
in the scrap market, in the scrap market, 
including the Central and including the Central and 
North American marketNorth American market



Wire Rod PricingWire Rod Pricing



Wire RodWire Rod

Identifying sources Identifying sources 
for raw materialfor raw material
EAF (Electric Arc) vs. EAF (Electric Arc) vs. 
BOF (Basic Oxygen)BOF (Basic Oxygen)
ChemistryChemistry
Quality levelsQuality levels



Material QualityMaterial Quality



Material Quality

Fact: Rod Mills produce
An oval shape rod.

Fact: Rods
vary in diameter
from front end to

middle to back end
of the coil.

Example average
FE – 0.215”

Middle section – 0.216”
BE – 0.219”

Higher quality wire rod significantly contributes to success at faster speeds

IRM capability 
currently

Is + or – 0.006”
99.9 % of the 

time.



Die DesignDie Design

Die Quality Die Quality –– Profile and Drawing ProcessProfile and Drawing Process



Wire DrawingWire Drawing

Effects of Poor Die Practice:Effects of Poor Die Practice:
If the die geometry, reduction per die, and lubrication are If the die geometry, reduction per die, and lubrication are 
not optimized, one may cause centernot optimized, one may cause center--burst (arrowhead burst (arrowhead 
cracks in the center of wire) or crowcracks in the center of wire) or crow--feet (surface cracks)feet (surface cracks)

Center-burst Crow-feet



LubricationLubrication

Properly cleaned rodProperly cleaned rod
–– MechanicalMechanical
–– ChemicalChemical

Higher quality lubricantsHigher quality lubricants
–– CalciumCalcium
–– SodiumSodium

Lubricant applicatorsLubricant applicators



Lean InitiativesLean Initiatives

Lean Manufacturing 
is…….

“The process of identifying 
and eliminating waste within 
our operations including 
manufacturing, engineering, 
and administration.”



Lean InitiativesLean Initiatives

5S                             5S                             
The First Building Block of Lean       The First Building Block of Lean       

A system of visual management A system of visual management 
that promotes workplace that promotes workplace 

organization aimed at improving organization aimed at improving 
safety, eliminating waste, and safety, eliminating waste, and 

building employee pride.building employee pride.



Lean InitiativesLean Initiatives

How 5S  Benefits ManufacturingHow 5S  Benefits Manufacturing
–– Eliminate defectsEliminate defects
–– Higher QualityHigher Quality
–– Reduces ScrapReduces Scrap
–– Lowers CostsLowers Costs
–– Increases Service LevelsIncreases Service Levels
–– Improves Safety AwarenessImproves Safety Awareness
–– Reduces Machine DowntimeReduces Machine Downtime
–– Fewer Customer Complaints Promotes Intense Fewer Customer Complaints Promotes Intense 

Customer LoyaltyCustomer Loyalty



Lean InitiativesLean Initiatives



Lean InitiativesLean Initiatives



Lean InitiativesLean Initiatives



Lean InitiativesLean Initiatives

DDefects efects –– Rework or repairRework or repair
OOverver--production production –– Producing more than is needed before it is Producing more than is needed before it is 
neededneeded
WWaiting aiting –– Any nonAny non--work time waiting for material, supplies, or work time waiting for material, supplies, or 
toolingtooling
NNonon--Utilized Talent Utilized Talent –– Failure to utilize experience of workforceFailure to utilize experience of workforce
TTransportation ransportation –– Wasted effort to transport materials, supplies, Wasted effort to transport materials, supplies, 
or finished goods into or out of storage, or between processesor finished goods into or out of storage, or between processes
IInventory nventory –– Maintaining excess inventory of raw materials, workMaintaining excess inventory of raw materials, work--
inin--process, and finished goodsprocess, and finished goods
MMotion otion –– Any wasted motion to pick up parts or tooling. Also Any wasted motion to pick up parts or tooling. Also 
wasted walkingwasted walking
EExtraxtra--processing processing –– Doing more work than necessaryDoing more work than necessary



Lean InitiativesLean Initiatives



Lean InitiativesLean Initiatives

The challenge for todayThe challenge for today’’s wire manufactures s wire manufactures 
is great. Many companies are struggling to is great. Many companies are struggling to 
regain a competitive edge in manufacturing.regain a competitive edge in manufacturing.
Lean manufacturing offers many Lean manufacturing offers many 
organizations a proven methodology to help organizations a proven methodology to help 
reduce waste in their operations.reduce waste in their operations.
However, unless you are committed to However, unless you are committed to 
making such a significant change, Lean making such a significant change, Lean 
manufacturing may cause more headaches manufacturing may cause more headaches 
than you wish to handle.than you wish to handle.



Contributors to SuccessContributors to Success

Safety Quality Productivity

ManMachine Materials Methods

Success





Thomas E. MoranThomas E. Moran
Plant ManagerPlant Manager
National Standard Co.National Standard Co.

Tom Moran, a member of the Tom Moran, a member of the WAInternationalWAInternational since 1991, has over 30 years since 1991, has over 30 years 
of experience in the wire and cable industry. Before joining Natof experience in the wire and cable industry. Before joining National Standard ional Standard 
Co. earlier this year, he was employed by Co. earlier this year, he was employed by TaubenseeTaubensee Steel & Wire, focusing Steel & Wire, focusing 
on process and product improvement. He began his career with on process and product improvement. He began his career with SivacoSivaco New New 
York in 1974 and held positions in Operations Management for 12 York in 1974 and held positions in Operations Management for 12 of his 21 of his 21 
years with that company. His technical and field experience encoyears with that company. His technical and field experience encompass all mpass all 
areas of wire manufacturing and end use, and include a working kareas of wire manufacturing and end use, and include a working knowledge nowledge 
of low and highof low and high--carbon, cold heading and annealed processing. Moran has a carbon, cold heading and annealed processing. Moran has a 
BS in Business Administration from Columbia College, and receiveBS in Business Administration from Columbia College, and received d 
certification from Villanova University for Lean Sixcertification from Villanova University for Lean Six--Sigma.Sigma.
Moran is currently serving his second term on the WAI Board of DMoran is currently serving his second term on the WAI Board of Directors, irectors, 
and has been on the Executive Committee since 2003. Prior to theand has been on the Executive Committee since 2003. Prior to the recent recent 
committee restructuring, he served on the Technical Council sinccommittee restructuring, he served on the Technical Council since 1998, and e 1998, and 
chaired the group in 2005. He was a member of both the Ferrous achaired the group in 2005. He was a member of both the Ferrous and nd 
Suppliers Management Committees, as well as the Membership and WSuppliers Management Committees, as well as the Membership and Website ebsite 
Advisory Committees. He helped organize both the Wire Expo 2002 Advisory Committees. He helped organize both the Wire Expo 2002 and and 
InterwireInterwire 2003 events. Moran is a member and past president of the 2003 events. Moran is a member and past president of the WAIWAI’’ss
Midwest Chapter, as well as a frequent moderator for WAI technicMidwest Chapter, as well as a frequent moderator for WAI technical al 
programs.programs.
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