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Item 9.       Regulation FD Disclosure  

     On September 2, 2003, Brush Engineered Materials Inc., an Ohio corporation (the “Company”), updated the “Current Investor Update,” a 
slide presentation on its website, a copy of which is attached hereto as Exhibit 99.1. This slide presentation shows the Company’s corporate 
strategy and the financial results through the second quarter of 2003.  

   



   

SIGNATURES  

          Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf 
by the undersigned hereunto duly authorized.  

   

      
  BRUSH ENGINEERED MATERIALS INC. 
      
      
Date: September 3, 2003   By: /s/ Michael C. Hasychak 
    Vice President, Secretary and Treasurer 
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Brush Engineered  Materials Inc. Pro fi le Publicly  traded  since 1956 : NYSE-listed  since 1972 . Founded 1931 as Brush Beryll ium Company. Building off earlier pioneering techn ical  work at Brush Laboratories Ini tial scope was development of commercial  markets With onset of WW II and post war period, signi ficant growth in defense and even tually , aerospace applications Mid-70s: major expansion of new commercial markets . Today, commercial markets rep resent 90% + of revenues 



   

  
Leading manufacturer o f h igh performance eng ineered materials  Operations, service centers and majo r office locations in North America, Europe and Asia Serving long-term growth orien ted global markets: - Telecommunications and computers - Automotive electronics  - Optical media Brush  Engineered  Materials Inc. Profile 



   

  
BEM Materials are found in  a wide range o f crit ical  and  demanding applications requiring: - Strength - Reliabi lity - Thermal & electrical - Min iaturizat ion conductivi ty - Weight reduction - Power distribu tion - Reflect ivity Brush Engineered Materials  Inc. "Advancing  the World's Technologies" 



   

  
Brush Engineered  Materials Inc. End Uses Optical Media Industrial products  Life enhancing devices Cellular phones and other wireless communicat ions Notebook and network computers Electronic components  in cars and trucks 



   

  
Metal Systems Brush Wel lman Inc. (Alloy Products and  Beryllium Products) Technical Materials, Inc. Microelectronics Williams Advanced Materials  Inc. E lectronic Products Brush Eng ineered Materials  Inc.  Organ ized into Two Separate Reportable Segments 



   

  
Brush Engineered  Materials Inc. Unique Capabil ities from Mine to Value Added Material  Delta, UT Bertrandite Ore Mining & Extract ion E lmore, OH Casting, Ro lling & Finishing Reading, PA Thin Gauge Rol ling & Finishing Metal Systems World 's only ful ly integrated  producer o f beryl lium, beryllium-con taining al loys and beryllia ceramic. High  bery llium metals, ceramics and bery llium alloys 



   

  
Unique Capabi lit ies from Mine to Material  Diverse in Scope and Product Metal  Systems Alloy  Products Manufactures strip products  which are p rimarily copper beryll ium and nickel beryll ium al loys and bulk products  which are copper, nickel and aluminum-based  al loys manufactured in rod, bar, tube, plate and other customized forms. Beryll ium Products Manu factures pure beryllium and beryl lium aluminum al loys Techn ical  Materials, Inc. (TMI) Manu factures engineered  material systems including clad metals , plated metal , electron beam welded, so lder plated and reflow materials . Microelectronics Williams Advanced Materials (WAM) Produces precious metal and specialty alloy  products E lectron ic Products Electronic packaging, circu itry and powdered metal  products  



   

  
Corporate Structure May 16, 2000 Brush Engineered Materials Inc. became the publicly-traded Parent Company of Brush Wellman Inc. On January 1, 2001 Phase II o f the Company's reo rganization was completed with the creation of three new entit ies: Brush Ceramic Products Inc., Brush Resources Inc. and Zentrix Technolog ies Inc. 



   

  
Sales Have Decl ined to  mid -90's  Levels '95 '96 '97  '98 '99 '00 '01 '02 369 376 433 409  455 563 473 373 



   

  
The portion  of Brush's revenue from the telecom/ computer market has declined from nearly  50% to slightly  more than 30% Automotive Telecom/Computer Other Defense Industrial Optical Media East 0 .11 0.49  0.13 0 .06 0.11 0.1 49% 11% 10% 11% 6% 13% Automotive T elecom/ Computer Other Aerospace/ Defense Industrial O ptical media 2000 2002 Automotive Telecom/Computer Other Defense Industrial Opt ical  Media East 17 30  15 9 15  14 Automotive Opt ical  media Industrial Aerospace/ Defense Other Telecom/ Computer 30% 17% 14% 15% 9% 15% 



   

  
US Electron ic Equipment Orders 



   

  
Brush experienced a major downturn in Q-2 and Q3 2001, with revenue remain ing flat s ince 2000 2001 2002 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 143.9  147.2 145.5 128.2 106.2 92.4 89.6 100.8 93.5 89 99.5 101.8 2003 



   

  
As a resu lt, s igni ficant losses occurred in the second half 2001 through 2002 *Q-4 2002 includes impact of deferred tax asset impairment, electronic products  restructuring and  a charge for other non-used assets. 2002 Q -1 Q -2 Q -3 Q-4 Net Sales $89.6 $100.7 $93.5 $89.0 Net Income (3.8 ) (2.0) (2 .9) (26.8) Per Share/ (0 .23) (0.12) (0.18 ) (1.62) Diluted  In $-mil lion,  except for per share data 



   

  
Through this period, variable margins have improved , despite the fall  in revenue Year/Quarter Variable Margin% 2000 39 .7% 2001  40.2% 2002 40.3% YTD Q2-2003 42 .0% 



   

  
Major 2002 Fourth Quarter "Events" Electron ic Products restructuring  $ 2.0 mill ion Write-down of Be Products assets $ 3.1 mill ion Deferred tax-asset impairment $19.9 mi llion Unfunded  Pension Plan $13 .6 mi llion 



   

  
Brush signi ficant ly reduced its  breakeven point during 2001 and 2002 Notes: Based on  2002 mix and  metal prices SG&A + interest for 2002 excludes $5.1 mil lion of one-time charges $-Mil lion  2001 2002 01-- >02  Fixed  Costs Mfg. Overhead $121 $102 $(19) SG&A+interest 87 69  (18) Total 208 171  (37) Con tribut ion Rate 40% 40% Breakeven Sales $520  $420 $ (100) 



   

  
Breakeven was achieved in  the second quarter of 2003  $-Mil lion  Q1-03 Q2-03 Fixed Costs  Mfg. Overhead 24 $25 SG &A+interest 19 18 To tal 43 43 Contribut ion Rate 41% 43% Breakeven Sales $105 $100  



   

  
Headcount has been reduced by  26% (26%) 1,862 1,946 2,500  Total (16%) 1,070 1,114 1,279 All  Others (35%) 792  832 1,221 Alloy % Change 12/31/02 12/31 /01 12 /31/00 Employment as of: 



   

  
Total balance sheet debt, o ff balance sheet leases and precious metal lease obligations were reduced approximately $50M, or 26% from December 2001 through June 2003 Operat ing Cash Flow $-Mil lion  Change Change in Operating OP Depr Capex  in A/R Inventory Cash  Flow 2000  $23 $23 $(21) $(13) $(8) $4  2001 (14) 21 (23) 38 7  29 2002 (23) 21 (5) 7 17 17 2003 YTD (1) 10 (4 ) (11 ) 3  (3 ) 



   

  
Alloy  has made significant progress Work ing Capital Reduced  41% ($64M) since Q-1 2001 Expense Control Manpower reduced by  35% since Q -1 2001 Manufacturing overhead and SG&A 29% lower in Q -2 2003 vs. Q -1 2001 Operations improvements since Q -1 2001 Safety (OSHA  recordable) rate improved by  70% in  manufacturing Strip rework rate improved 63% On-time shipments to  Service Centers 63% higher, along with 44% improvement in replenishment t imes to the service cen ters  



   

  
Significant reduction  in cost, above breakeven Variable cost - down by  $4.3M over 21 months Workforce reduced by 35% Innovat ive partnership  with  State Workp lace Program Major reduction in supply and main tenance cost Fixed  cost - down by  $4.7M over 21 months Operational improvements 21% increase in product ivi ty 3% yield improvement T MI has responded aggress ively to the market downturn Technical Materials, Inc. Q-1 2001 Q-4 2002 % Change Revenues in $M $21.0 $10.0  (52%) 



   

  
Electronic Products Restructured Q-1 2001 Q-4 2002 % Change Revenues in $M $11.5 $7.9 (31%) Electronic Products restructuring: ($2.0  mil lion  charge in  Q-4) Cost reduced, central s tructure el iminated  (20 people), $3.0 mi llion annual benefit PMP assets  written down to market value Newburyport  unit  reports into WAM CPT and BeO operations report into Beryllium Products L ean/Six  Sigma programs focused on operational  improvements 



   

  
Sales up , with  value added showing a moderate increase Good growth in PVD, especially  optical markets Strong earn ings and  cash  flow Reduced inventories, including consigned metals , by more than $6M in past year WAM is also generat ing favorable results  



   

  
Beryllium Products  continues to perform strongly  Revenue improved 13% first  half 2002  to 2003 Continuing  strength in military/defense offsets  weakness in commercial  markets (e.g. x-ray equipment) Margins improving Operat ing p ro fi t increased by 50% over the same period 



   

  
Corporate costs  have also been reduced Dividend suspension Benefi t changes/401-K Wages frozen Service cost reductions Legal expenses and  cases down 



   

  
Longer term out look fo r our eng ineered materials  is attractive Higher performance requirements growing E lectrical T hermal Mechan ical  Fatigue res istance Corrosion resis tance Strength Anti -gal ling  



   

  
For example, Alloy  is aggressively working to broaden its base New Products  Applications/Markets Strip New Product Forms Tubing , Bearings and  other special appl icat ions - Oil and G as - Instrumentat ion New Strip  Alloys Electronics Market MoldMax(r) XL Plastics Tooling ToughMet(tm) Bearings and Wear app lications Undersea Housings Marine and Power systems 



   

  
Keys to returning to profi tabil ity in 2003 and beyond : Improving margins th rough operational  efficiency Lean manufacturing Six  Sigma Further overhead reductions Broaden the base - new  revenue Improvement in demand from the telecom/ computer market 



   

  
Summary Cash  flow is  expected to be pos itive through con tinued w ork ing capital  reduct ions and  min imal capital  spending Downturn of key end-use markets is  unprecedented Brush is no t content to "wait it  out" Long-term prospects b right Brush E ngineered Materials is  wel l positioned to  capital ize on th is growth 



   

  
Segment Sales Review 2002-2003 YTD 2001 2002 2003 $ % sales $ % sales $ % sales Metal Systems Group 296 62% 228 62% 122 61% Alloy  217 45% 152 41% 82 41% Beryllium Products  29 6% 32  9% 23 11% TMI 50  11% 44 12% 17 8% Microelectronics Group 170 36% 139 37% 76 38% WAM 135 28% 109 29% 60 30% Electronic Products 35 8% 30 8% 16 8% Other 7  2% 6 1% 3  1% TOTAL 473 100% 373 100% 201 100% 



   

  
Segment Sales Review 2002 Q1 2002 Q2 2002 Q3 2002 Q4 2002 $ % sales $ % sales $  % sales $ % sales Metal Systems Group 56 62% 64  63% 57 61% 51 57% Alloy 38 42% 41 41% 38 40% 35 39% Beryl lium Products 6 7% 10 10% 8 9% 8 9% TMI 12 13% 13 12% 11 12% 9  10% Microelectronics  Group 34  38% 34 34% 34 37% 36 41% WAM 26 29% 27 27% 27 29% 28 32% Electronic Products 8 9% 7  7% 7 8% 8  9% Other 0 0% 3  3% 2 2% 2  2% TOTAL 90  100% 101 100% 93 100% 89 100% 



   

  
Segment Sales Review 2003 Q1 2003 Q2 2003 $ % sales $ % sales Metal  Systems Group 61 62% 61 60% Alloy  40 40% 42 41% Bery llium Products 12 12% 11 11% TMI 9 9% 8 8% Microelectronics Group  38 38% 38 37% WAM 30 30% 30 29% Electron ic Products 8 8% 8  8% Other 0 0% 3 3% TOTAL 99 100% 102 100% 



   

  
Segment Earnings 2000 - 2003 1st half 2000 2001 2002  2003 Metal Systems Group 10 .2 (20.1) (28.2 ) (6.2 ) Microelectronics Group 8.4 4.5  5.5 6.0  Other 4.4 1.5 (.2) (.9) Total Segment EBIT 23.0 (14.1) (22.9) (1.1 ) 



   

  
Segment Earnings 2002-2003 2002 2003 Q1 Q2 Q 3 Q4 Q1 Q2 Metal Systems Group (8.5) (5 .1) (10.0) (8.9) (3.4) (2.8) Microelectronics  Group 2.2 1.5 1.3 (.6) 2.5 3.5 Other .8 1.0  4.8 (1.4 ) (1.2 ) .3 Total Segment EBIT (5.5 ) (2.6 ) (3.9) (10.9) (2.1) 1.0 



   

  
Brush Wellman Alloy Vision Brush  Wellman is  the leading  suppl ier of High Perfo rmance Copper Alloys worldwide, providing manufacturing excel lence in the form of high reliabi lity products  and services to sat isfy our customers most demanding  applications. We provide these serv ices in a cultu re of local support  and global teamwork. BRUSHWELLMAN Engineered Materials 



   

  
Alloy  Products Markets Strip  Markets Telecommunications Computers  Automotive E lectronics Appl iance Bulk  Markets Plastic molds Undersea A erospace Oil and  gas Mining/Heavy  equipment Bearings 2002 Bulk  (30%) Strip (70%) BRUSHWELLMAN Engineered  Materials 



   

  
Alloy  Products Strip product forms & applications Product Forms Typically  thinner gauge than 0.025" (0.6 mm) Typ ical ly supplied in coils of 1/2 " - 2" wide Typically del ivered  in quant ities  of 20 - 12,000  lb/o rder Alw ays manufactured  to customer specified and frequen tly customized combinations o f propert ies. Supplied  ei ther as ready to stamp and use, o r for customer to heat t reat after stamping to obtain  specific properties. Strip  Products Stamped and formed conduct ing - Electronic connector terminals spring componen ts - Automotive wiring harness terminals - Electrical relay and switch contacts  Stamped and formed mechanical - Thermostat and  pressure sensor bellows components - Shielding  Strips - Microprocessor Sockets Rod & Wire Swiss machine turned  components - Microprocessor PGA sockets Cold headed components - High frequency coax ial connectors BRUSHWELLMAN Engineered Materials 



   

  
Alloy  Products Strip Products - Strategy Maintain  focus on 4 major end-use markets Computer Telecommunications Au tomotive App liance Defend market leadership in t radi tional al loy s trip, rod  & wire Reduce total cost of manufacture to allow penetration of mid-range alloy applications Enhance product propert ies to  provide additional  value to customers Introduce new alloys to meet needs of targeted market opportuni ties. Brush 60, ToughMet Strip , Alloy 390 Focus on new non-connecto r markets Deep  Offshore Oi l and Gas, Bearings, Instrumentation Tub ing, Heat Exchanger Tubing Geographic Growth Expand commercial  operations in Asia Paci fic BRUSH WEL LMAN Engineered Materials 



   

  
Strip Capacity Expansion Elmore and Read ing Faci lit ies $140 Mi llion Added casting, hot rolling, annealing  and cold rolling  capacity at Elmore Added l ight gauge strip  and mi ll hardening  capacity  at  Reading 50% to 100% capacity increase depending upon product depend ing upon product depending  upon p roduct depending upon  product depending upon product depending upon product depend ing upon product depending  upon p roduct depending upon  product BRUSHWELLMAN Engineered Materials 



   

  
Competitive Alloy Comparison  & Strategy Performance Parameter (Formabi lity , Conductiv ity, Stress Relax) $/Lb . 0 1 2 3 4 5 6  7 8 Brass Phos Bronze Tradit ional Copper Beryl lium Alloys Al loy 174 Brush 60 CuNiSi High Strength  Phos Bronze 10  Alloy strip  fo rm products  recently  developed Alloy 390 as a premium product targeted at high performance/ high conductivi ty appl icat ions in computer, consumer and commun icat ion appl icat ions. This  al loy addresses the need  fo r a low res istance alloy product, wi th tradit ional alloy mechanical performance characterist ics. Higher power dens ity chip sets  are facing a constraint  at  the connector interface. Al loy 390 provides the deflect ion range required by these high pin coun t devices, and by  way  of superior electrical  and thermal conduct ivity, eliminates the resistive heating that plagued other high performance al loy solut ions. Des igns are now active with burn  in and test socket app lications and land g rid array microprocessor applications. Handheld  communicat ion device manufacturers have expressed an interest in the alloy as a means of enhancing  battery life and reducing charging  times. BRUSHWELLMAN E ngineered Materials 390  



   

  
Automotive Electron ics Definit ion: power and  signal distribut ion in passenger cars and light trucks - connectors , switches and relays BRUSHWELLMAN Engineered Materials 



   

  
Automotive Applications Potential  New Applications: In fotronics/ telematics - in car mult imedia systems and mob ile communication systems, navigational , global posi tion ing, internet based services. Powertrain electron ics - in vehicle netw orks, drive-by -wire systems, continuous ly variable transmiss ion, intelligent braking Safety systems - intell igent air bag systems, driver alertness monitoring, adaptive cruise control, frontal  collision  warning, intelligen t highway vehicle systems,  automatic emergency not ification 42 Volt Powernet - increase number o f terminals,  switches and  relays used in  a vehicle;  shi ft  mix  of components size toward miniaturizat ion due to smal ler current and increase the number of performance cri tical systems in a vehicle. BRUSHWELLMAN Engineered Materials 



   

  
Computer Definition: Brush  Wellman's high performance alloys are so ld to the computer industry in  strip and  wire forms for connectors, contacts , and shielding.  End use appl ications include servers, workstations, notebook and desk  top computers, personal digi tal assistants  (PDAs), and data s torage devices. BRUSHWELLMAN E ngineered Materials 



   

  
Computer Appl icat ions Examples o f speci fic end-use product appl icat ions Fingers tock sh ielding used in servers and  data storage. Power connectors used in server power supplies manufactu red by  Sun, HP, Compaq, and Intel . Microprocessor socket connectors. PDA ID connector and battery contacts. VHDM connector system for EMC data s torage systems. Examp les of future target product app lications Intel and A MD's Pent ium 5 microprocessor connectors.  Pow er connectors for multi -chip module interfaces as wel l as backpanel power applications in high  end servers . High p in count and high density flex circuit interface connectors for high  reso lution flat panel d isplays. BRUSHWELLMAN  Engineered  Materials 



   

  
Telecommunications Defini tion : Brush Wellman 's h igh performance alloys are sold  to the telecommun icat ions industry in  strip and  wire fo rms for connectors, contacts , shield ing, switches and relays. End use appl icat ions include wireless base stations, cell phones, pagers, telecom switching equipment, t ransmission  equipment and communication networks. BRUSHWELL MAN Eng ineered Materials  



   

  
Telecommunication Appl icat ions Examples of specific end-use product appl icat ions Handheld and portab le device battery clips , an tenna cl ips,  I.O. connectors, board to  board connectors, SIM card connecto rs  & d isplay connecto rs . Category 6 modular jacks for connect ing data netw orks. Shielding gaskets  and clips  for EMI protection. Coax ial switches for cable company central  office switches. VHDM connector system used in backpanel connector systems for fast Ethernet and  Gigabit  Ethernet switches and routers. Examples of future target product applications Category 7 modular jacks for data networks. Low profi le board  to board connectors  fo r wireless handsets  and high  speed mezzanine connecto rs  for network switches and routers. BRU SHWELLMAN Engineered Materials  



   

  
Cellphone Connector Applications BRUSHWELLMAN Engineered Materials  



   

  
Rear o f Circuit  Board Battery  Con tacts Brush Wellman  Alloy  Vibrator Motor Contacts Brush Wellman Alloy Battery  Clips Brush Wellman Alloy Antenna Contact Brush Wellman Alloy 



   

  
Front of Circui t Board Hands Free Set Connecto r Brush Wellman Alloy and other material  BRUSHWE LLMAN Engineered Materials 



   

  
Alloy  Products Bu lk Products - Product fo rms & applications Product Forms A ny shape other than  strip  Typically  suppl ied as Rod, Bar, Th ick or thin walled Tube,  Plate, Casting Ingot, Forg ing Bil let - or as a custom fabrication. Supplied  ei ther as ready to machine and use,  or fo r customer to  heat treat after machining to  obtain speci fic propert ies. Appl icat ions Plate:  Plastic molds; Metal casting molds Rod/Bar: Aero bearings; Electrical  welding  electrode ho lders; Mechanical fittings; Plastic mold  heat conductors Tube: Aero  bearings; oil & gas dril ling  instrumentation cas ings; Cast ing Ingot: High s trength/conductivi ty foundry cast ings Master Alloy: Aluminum and  Magnesium refinery add itives BRUSHWE LLMAN Engineered Materials 



   

  
Alloy  Products Bu lk Products - Strategy Maintain  focus on tradi tional  end-use markets Oil  & Gas Aerospace Plastics Undersea Introduce new alloys or product forms to meet needs of targeted market opportuni ties. MoldMax XL ToughMet and  improved ToughMet products  (CD ToughMet) Al loy 310 RWMA class 3 Focus on new non -tradi tional  growth markets Bearings, Oil & Gas completions, Heavy Equipment & Mining, Pumps, Marine, Heat Exchangers Geographic Growth E xpand commercial operations in  Asia Pacific, improve customer awareness and d istribution BRUSHWELLMAN Engineered  Materials 



   

  
Plast ics - Moldmax XL Similar properties to dominant tooling materials  and  standard Moldmax Product ivity similar to Moldmax (CuBe) of 30% No E H&S issues Value propos ition includes machinabi lity  >5X steels adding cost benefi ts to  offset increased material  costs V alue p roposi tion  - no added cost fo r faster cycles and lower cost manufacturing BRU SHWELLMAN Engineered Materials  



   

  
Lorain Cast ing Faci lity Spinodal and EquacastTM Techno logy -Winning! Strength and hardness found in CuBe products T hermal conductiv ity T he value proposi tion  differentiates: No E H&S issues Corros ion resis tance Superb tribological propert ies (low friction coefficient, excellen t wear resis tance - without lube) adding value in Reliab ili ty,Upt ime, and Less Mtce. Machinabi lity and Design Simpl icity add ing cost benefi ts to offset increased  material costs  Cast ing capabili ty including size, shapes, tubes and qual ity L orain  Technology  Expanding Brush Wellman market and application reach Developing Appl icat ions in the markets we are strong: Mold Tooling, Aircraft  Parts, Dri lling Equipment High performance Copper based engineered materials:  Developing markets/app lications where techno logy is strong: Oi l Well Completion Equipment, Mining, Heavy Equ ipment, Hydraulic Systems, Marine Hardware, Engine Bearings. BRUSHWELLMAN Engineered  Materials 



   

  
BRUSHWELL MAN Eng ineered Materials  ToughMetTM Industrial Components Resu lts:  



   

  
ToughMetTM Industrial Components  Results: BRUSHWELL MAN Eng ineered Materials  



   

  
Alloy  Progress Working Cap ital Reduced  41% ($64M) since Q-1 2001 Expense Control Manpower reduced by  35% since Q -1 2001 Manufacturing overhead and SG&A 29% lower in Q -2 2003 vs. Q -1 2001 Operations Improvements s ince Q1 2001  Safety (OSHA recordable) rate improved by 70% in manufacturing Rework rate improved 63% On-time shipments to  Service Centers 63% higher along with  44% improvement in replenishment t imes to the service cen ters  BRUSHWE LLMAN Engineered Materials 



   

  
Brush In ternational Inc. Global Sales,  Market ing, Distribution & Tech Serv ice Brush International Inc. S. Freeman ?-------------- Asia / Paci fic ------------? ? ---------------- Europe -------------- ? ? - Emerging Markets -? BWS BWT BWC BWJ BWK BWL BWG BWG BWG EXPORTS FROM USA Singapore Taiwan  China Japan Korea U.K.  Germany  Italy Spain T. Ong J. Tien  J. Oei K. H ase Y.J . Kim G. Shap land K.L. Rausch A. Daniel li F. Aguirre W. Zeder Singapore Brush  In ternat ional Serv ice Centers Tokyo / Fukaya Hong  Kong Reading Stuttgart 



   

  
Brush In ternational, Inc. Alloy Sales by Region 2002 As ia 49% Europe 48% Rest of World 3% 



   

  
Brush In ternational, Inc. His torical Sales by Market Segment Strip Products 87% Bulk Products 13% 



   

  
Brush Wellman Beryl lium Products Products Beryllium Metal  - One of the lightest metals known - Family of vacuum hot and hot/cold isostatically pressed powder -derived  metals AlBeMet? - Family of l ightweight alloy composites - Extruded, rol led sheet and ho t isostatically pressed powder -derived  metals BRU SHWELLMAN Engineered Materials  



   

  
Brush Wellman Beryl lium Products Products - Con t. E-Materials - Family of low expansion, lightweigh t electronic packag ing materials  - Composites of beryllium metal and beryllium oxide Beryl lium Oxide/ Chemicals - Ceramic-grade beryll ium oxide powder - Specialty  bery llium-con taining chemicals BRUSHWELLMAN Engineered Materials 



   

  
Brush Wellman Beryl lium Products Faci lit ies Elmore, O hio Fremont,  Cali fornia BRUSHWELL MAN Eng ineered Materials  



   

  
Key Product Attribu tes Be/AlBeMet(tm) Light Weight (Density ) High Stiffness (Elastic Modulus) High Thermal Conductance/Capacity Low Thermal Expansion Be Transparent to X-Rays Neutron  Reflector BRUSHWELLMAN E ngineered Materials 



   

  
Brush Wellman Beryl lium Products Primary Competi tion...Alternative Materials Organic Composites (e.g. Carbon epoxy) Metal Matrix  Composites (e.g. Al - silicon carbide) Pyroly tic graphite Ti tanium Aluminum (high  strength  grades) BRU SHWELLMAN Engineered Materials  



   

  
Major Defense/Aerospace Appl icat ions fo r Brush Wellman Beryl lium Products Opt ics Opt ical  substrate and  support  structure for visual  and infrared target acquisition systems (fighter aircraft, helicop ters , tanks), survei llance systems and astronomical telescopes. Satel lites Structu res and sensors for defense and commercial telecommunications satell ites. E lectron ics Electronic packaging  fo r defense avion ics, radar and electronic coun termeasures systems for helicopters and fighter aircraft. App lications include circuit  boards, covers and packages. BRUSHWELLMA N Engineered  Materials 



   

  
Major Commercial App lications for Brush  Wel lman Beryl lium Products X -ray Windows Radiographic tube components for ? medical diagnostic equ ipment (x -ray, mammography , CAT -scan), and ? industrial  x -ray equipment Op tical Scanners Mirrors for laser scanners used in reprographic and other h igh - performance laser app lications. Motion  control Structu ral components  for high -precision semiconductor processing and industrial  robotic equ ipment BRUSHWE LLMAN Engineered Materials 



   

  
TMI - From a Customer Perspective WHAT  TMI provides our customers the abil ity to demand varied performance (electrical, thermal,  or mechan ical) from a metal surface area or section. WHO We provide this "service" to the telecommunicat ion,  automotive, computer, semiconductor and other industries . HOW By offering various forms of strip metal p roducts: clad metals, p lated metals,  electron  beam welded, solder p lated, reflowed  or printed -on, mi lled and/or skived  metal strip or various combinat ions of the above. 



   

  
Sales Growth Average annual g rowth rate was 14% from 1995 - 2002 1992 1993 1994  1995 1996 1997 1998 1999  2000 2001 2002 2003* Sales 22.8 28 33.8 43 47 51.5 50.45 63 83.5 50 45 48 Mill ions *Forecasted 



   

  
Our Major Markets Automotive Telecommunications Computer Jewelry  Semiconductor App liances Medical Aircraft  Automotive Telecom Computer Misc. 50 18 26 6 Misc. Telecom Computer Automotive 



   

  
Our Major Appl icat ions Capacitors Coins and Tokens Connectors Contact Probes Fuses Lead frames Micro Motor Microwave Potentiometers Relays Sensors  So lder Cl ips Switches Air Bag Sensor Leadframe Connectors 



   

  
Electroplating Precious and non-precious metals  Overall  and selective stripe capabil ities  Combinat ion with curren t TMI techno logies 



   

  
Stripe Plating App lication  Cellular Phone Battery Contact Base Material : BeCu Overall Ni  plating Selective Au (one side) Select ive SnPb (bo th sides) Base Material 



   

  
Competitive Advantage Quality QS 9000  / ISO 9002 State-of-the-art equipment Vision Systems / PLC Systems for cons istent quality Design  Support Technical knowledge Engineering  expert ise Overal l Capabi lit ies Slitt ing and  leveling In lay / Electron -Beam Welding  / Solder / Mill ing / Skiving / Plating Any combination of the above processes Large coil  handling capabi lity 



   

  
Strategic Concept Total  capabi lity  under one roof Make it  easy  fo r our customers to get what they need to sat isfy their customers ' requirements  Make our customers competi tive with reliable products Solve problems for our customers with engineered  strip metal solutions Explore and develop new markets  and geographic regions for manufacturing (China). 



   

  
Growth in  Electroplating Precious and non-precious metals Overall  and selective stripe plating capabi lit ies Combinat ion with o ther TMI technologies Proprietary closed contact p lating  technology Bu ilding addit ional lines to further increase capacity 



   

  
Summary From 1992-2000 TMI sales more than  quadrupled. 2001 and 2002 proved to be extremely di fficul t years  due to major served markets being severely  depressed ; however, TMI remained p ro fi table in both years. We have added  major new technical capabili ties using state of the art equipment in precious metal  electrop lating  to better serve worldwide customer demand (both technical & capacity). We are ISO and Q S regis tered. We wil l add additional  Plat ing techno logy and  capacity to service market demand as required. We are mak ing further in roads into new markets (energy) and  other markets (consumer,  medical, appliance, construction) in order to broaden our served market base and w ill have a much  different served market pro fi le by 2004/2005. 



   

  
Our focus is on materials, ci rcuit ry, subassemblies and packaging for the wireless & fiber-optic telecom market, specifically the signal ampli fiers.. . Signal ampl ifiers transmit s ignals through  air (wireless) o r optical fiber media by boosting signal strength  while maintaining in tegrity.  Thermal management and reliabi lity properties are of paramount importance. Signal amplifiers are crit ical  active components located in  base stations for wireless (cellular) and in regenerator stations along fiber-optic (Internet) links. 



   

  
Our Overall  Strategy Vertically integ rate materials  to subsystem assemb ly, prov iding customized solutions Meet the Customer's  needs Materials o r subassemblies Fast Flexib le Manufacturing Systems Responsive to market needs 



   

  
Business Groups Packaging Electronic Packaging Products Circuitry Circuits Process ing Technology Materials  Brush Ceramic Products 



   

  
Electronic Packaging  Products Located in N ewburyport, MA Products RF Power Packages for base stations in cel lular phone & wireless data networks, for cel lular handsets, for mi litary radar appl icat ions and for digi tal TV Au tomotive Components for ignition systems in cars  and trucks Power Circui t Assemblies fo r DC motor controls 



   

  
Circuits Process ing Technology (CPT) Located in  Oceanside, CA Products  High Frequency  Mil itary and Aerospace Circuit ry  used in  mil itary radar and miss ile guidance High Frequency Wireless circui try for satelli te communications Fiber Optic Package components for ampl ifiers in fiber optic networks 



   

  
Brush Ceramic Products Located in  Tucson, AZ Products RF Power Package Components  fo r cellular base stations, high defini tion  television, and cable TV Fiber Optic Package components  for amplifiers in fiber optic networks Gas Laser Components for medical and research appl icat ions Automotive components for igni tion systems 



   

  
Williams Advanced Materials Overview Williams is  a suppl ier of high -purity,  special ty metals serving  the wireless, photonics, data storage, h igh temperatu re jo ining, traditional microelectronics  and perfo rmance film markets. Established 1918. Subsidiary  of Brush Engineered Materials (formerly Brush Wellman Inc.) Bus iness G roups Packaging Material Products  - Solder p reforms, bonding wire, FLA's , clad material and refining . These materials are used in  photonic, wireless, tradi tional  semiconductor and hybrid microelectronic packaging  applications. Special ty Al loy Products  - Braze materials  and structu ral alloys. T hese materials are used  in electron tube, photonic and aerospace applicat ions.  PVD(Physical V apor Deposition) products  - Precious metal and non-precious metal sputtering and evaporat ion materials, refining and  related services. T hese materials are used  in wireless, photonic, th in film heads, op tical media, hybrid microelectron ic and performance film applications. 



   

  
WAM Headquarters Buffalo, NY USA - Manufacturing Faci lity 100,000 ft2 overall , 6,500 ft2 of cleanroom, s tate-of-the-art machining/ mi lling/roll ing/stamp ing/ cladding centers, hydrostatic wire extrus ion, high purity refining/recycl ing, metals casting, automated  plating, full  analy tical capab ilit ies, product Research & Development 



   

  
Far East Operations Singapore - WA M Far East Pte. Ltd. 5,000 ft2, 2,500 ft2 of cleanroom, automated assembly operat ions, hydrostatic wire process, product development. PVD bonding operation . 



   

  
Far East Operations Subic Bay, Phi lippines Combo-Lid(r),  low-cost lids and preform - assembly , inspection and packaging  



   

  
Far East Operations Taiwan Joint Venture with Yuh-Cheng Metal Corp . Low cost production capabi lit ies 



   

  
Specialty  Alloys Operat ions Wheatfield, NY USA- Williams Special ty Al loys 30,000  ft2 with volume vacuum casting, roll ing, annealing, powder atomizing  and  machining. 10 acres for expans ion 



   

  
WAM Thin Fi lm Products  Operat ions Brewster, NY USA - WA M TFP 35,000 ft2 with vacuum melting , hot-press ing, mil ling,  Hot & cold rol ling  automated machining and  target bonding capab ili ties. Acreage to  more than double our facility as needed. 



   

  
Target Bonding Cen ters  Buffalo, NY Brewster, NY San ta Clara, CA  Limerick, Ireland Singapore Taiwan 



   

  
Williams Advanced Materials Service and Support Regional Offices (Sales and Applicat ions Engineering support) Santa Clara, CA Manila,  Phi lippines London, England Buffalo, NY Singapore Boston, MA Guadalajara, Mexico Dal las, TX Brewster, N Y Tucson , A Z Taipei, Taiwan Worldwide Representatives Florida France Israel Korea India China Japan Italy Germany  



   

  
Solder p reforms and  clad  materials Hybrid Microelectronic Device Will iams Advanced Materials Packaging Material Products Products  Markets Wireless,  Pho tonics  and Hybrid/ Trad itional Microelectronic Devices Typical  End-uses Cell phones, LEDs, fiber -optic networks, PC's, military electronics , avionics , medical electronics, app liances Combo-Lids(r) - Frame/lid assemb ly Hermetic sealing Clad  Materials Thermal management Bonding Wire Electronic interconnect Solder Preforms Component at tachment Refining Scrap  recovery Markets 



   

  
Electron Tube WAMBRAZETM Materials Will iams Advanced Materials Special ty Alloy Products Products  Markets Braze materials Powder, ribbon and preform Structural Alloys Monel Cupronickel N ickel  Tunsten Markets Electron Tube, Photon ics, Aerospace, microelectron ic packaging Typical End-uses Cel lular base stations, lasers,  x-ray machines, industrial microwaves 



   

  
Cellu lar Phone (wireless) Sputtering Targets Williams Advanced Materials Phys ical  Vapor Deposit ion(PVD) Products Products Precious Metal  Sputtering Targets  and Evaporation  Materials Precious Metal  Refining Services Non-precious Metal Sputtering Targets and E vaporat ion Materials Markets Wireless microelectronics, Opt ical  media, Photonics, thin fi lm heads, glass, decorative, wear resistance, performance film Typical End-uses Wireless and fiber op tic componen ts, Recordable CDs, DVDs, Architectural glass, Hard Disks, faucets , automotive glass Markets 



   

  
Williams Strategic Leverage Ensuring Dis tinct ive Abil ities Trans late to Max imum Returns Over 80 years of metal management and fabricat ion experience Abili ty to efficient ly manage precious metals critical to customers One-stop Shopping  Comprehensive product offering Allows customer to reduce supplier base Industry leading  lead  times Reduces Total  Cost to  Customer - Inven tory tu rns Alleviates planning "headaches" Fully Integrated Operat ions In  house fabrication, refining and analysis Reduced cycle times and single po int o f con tact fo r metal needs Service WAM provides a un ique, coordinated response to customers We help our customers do their jobs - sales, engineering, accounting, etc. We also p repare our customers for the fu ture 



   

  
Litigat ion Caseload has dropped dramatically over past two years Total  Plainti ffs Total Cases Pending (including spouses) 12/31/2001 76 193 12/31 /2002  33 70 08/31 /2003  26 60 
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Litigat ion Brush Wellman continues to  place l itigat ion behind i t through favorab le trial verdicts , settlements, and d ismissal o f litigation  by plaintiffs The Company believes i t has substant ial defenses in remaining cases 


