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Toho Kinzoku products in common everyday use

Tungsten and molybdenum components are manufactured through various kinds of processes, and play important roles across a

spectrum of home, office, and factory situations.

Normal light bulbs
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Lamps and discharge lamps
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Filaments for normal lighting and for halogen lamps (tungsten)
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Electrodes and electrode coils (tungsten and molybdenum)
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Leisure goods - golf and fishing
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Balance weights for woods, irons, and putters (tungsten heavy alloy, and

copper-tungsten alloy), tungsten line for angling, and weights for fishing
lures (tungsten heavy alloy)
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Microwave oven
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Magnetrons for microwave ovens (molybdenum)

T T

i S
y " o = Nt

oo ] =]

JATV—FBIRENF (5 TATVERT) REEEAERE (/-
ST LAY

Oscillators for phone vibrators (tungsten heavy alloy), parts for surface-
mounting (kovatr/nickel plate)
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Televisions
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GCameras and digital camera
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Cathode ray tubes (tungsten-rhenium), and backlights for liquid
crystal displays (tungsten)
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Personal computers
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Backlights for liquid crystal display (tungsten) and heat sinks for
computer chips (copper-tungsten)
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Strobes (tungsten, tungsten alloy, and sintered parts for cathodes)
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Automobhiles
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Glow plugs (tungsten alloy and tungsten), regulators, horns (tungsten),

starter switches (copper-tungsten and silver-tungsten), backlights for in-car
navigation displays (tungsten), and car lamps (tungsten and molybdenum)
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Product categories
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Tungsten wire and rods

For both the metal's non-sag characteristics and, naturally, high-
temperature performance, which includes impact resistance and durability,
tungsten wire and rods are widely used as light bulb filaments and

electronic tube heaters. Tungsten wire is particularly valued in halogen
lamp filaments. It also has a good reputation for easy forming

BEUTF ViR &
EUIT VR IR COMMIRREICEN. FIcRERH T, Y
MIHES CHRHITBLANSNTVET.

Molybdenum wire and rods
Molybdenum wire and rods have excellent mechanical strength at high
temperatures. Durability and ease of forming have ensured widespread use.
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Different types of tungsten and molybdenum wire and rods products
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Tungsten products
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processing spans volume production and special small-lot orders.
Products include meshes, mesh heaters, bolts, nuts, studs, and rivets.
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Different types of tungsten products
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RF&ES Atomic number 74 N RIREL  Coefficient of thermal expansion (X 1078/K) 45
R’ F Atomic weight 183.85 # & Hardness (Hv) 250~500
= B Density (g/cmd) 19.3 ERIEHZE  Electrical resistance (uQ.cm) 55 (200)
7 2 Melting point (C) 3387
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#Z S FE Vapor pressure : - = ) 4 FH L ANwFUYTY—Fwh-ete,
1.53 (3.3270) Major applications | | ight bulb filaments, heaters and structural materials for vacuum furnaces,
. U electrodes for electronic tubes, crucibles, deposition filaments, different types of
Zh {5 3 E Thermal conductivity L 172 (0 discharge lamps, contacts, TIG welding elecirodes, sputtering targets, etc
115 (92770)

Process and forming technology that meets different needs
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Molybdenum parts for magnetrons
Molybdenum parts are used for the magnetrons that are at the heart of
any microwave oven.
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A RTRNOVAEUTFT/ER Molybdenum components for magnetrons
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Tungsten and molybdenum sheet

Tungsten and molybdenum sheet is widely used for electric furnace
reflector panels and floor plates, cathodes, liquid crystal targets, heat
sinks (molybdenum), and other applications.
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Molybdenum, and super-molybdenum sheet products

Molybdenum sheet is used to form tubes and buibs, as a semiconductor substrate, and
as a structural material in furnaces and nuclear power equipment. Super-molybdenum
sheet is a material that was developed especially for high-temperature applications, Like
tungsten sheet, it performs well where resistance to heat and resistance to thermal
deformation are important, such as in structural materials for vacuum furnaces or
ordinary pressure ovens, or in trays that are used for high-temperature processes.
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Different types of molybdenum, and super-molybdenum sheet products
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[R F &% Atomic number 42 I/ oRIREL  Coefficient of thermal expansion (X 1078/K) 5.3
R F &= Atomic weight 95.94 il < Hardness (Hv) 200~280
4 £ Density (g/cm3) 102 BRIEHIZE  Electrical resistance (uQ.cm) 57 (200)
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1.6X10% (2,1270) Major applications Parts for lighting, lightbulb anchors, supports, mandrels, different types of lead-in

= wire, heaters and shielding panels for high-temperature furnaces, crucibles,

{5 B | - (W/m-K) 142 (OC) sintering boats, parts for power devices, parts for microwave oven magnetrons,
AR A3 Iz Thermal conductivity 108 (927C) spulttering targets, backing plates, etc
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Copper-tungsten and copper-molybdenum heat sinks

We provide heat sinks for semiconductors and communications. Optimized
to take advantage of excellent thermal radiation properties, the material,
shape, and size depend on the particular application.

Alloy expertise that meets the demands of advanced technology
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Cemented carbide products

Cemented carbide tools are widely used in mining, civil engineering, and
other applications that require resistance to wear and corrosion.
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ABIEREN TRSE@E Electrode materials for different types of electric discharge machining
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Electrode material for electric discharge machining

In recent years, electric discharge machining has been increasingly used.
Improvements and advances in technology are continually raising
electrode performance requirements to ever more stringent levels. The
basic considerations for electrode selection are listed below.

(1) Maintenance of steady electrical discharge

(2) Minimal wearability

(3) Good workability

(4) High mechanical strength

(5) Consistent quality

Toho Kinzoku makes copper-tungsten electrode materials that meet these
demands. Our electrodes are especially known for their wear resistance
and excellent process performance

L-tung, Y-tung, C-tung and U-tung as electrodes for electric
discharge lamps, and as TIG welding electrodes

These are tungsten-based electrode materials produced by uniformly
dispersing an oxidant of rare-earth element (such as lanthanum, yttrium and
cerium) in tungsten to lower the work function. Not containing a radioactive
material, each of these materials exerts a least impact onto the environment,
An electrode (cathode) for discharge lamp made of such a tungsten material
leads to stable arcing and constant interelectrode distance, ensuring
excellent discharge characteristics

TIG welding electrodes made of these materials promise improved arc start
and arc stability, as well as minimized electrode consumption,

Furthermore, the L-tung is often used in the form of electrodes for plasma
spraying and melting refinement processes of metals
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Rock drill bits are used in civil engineering, quarrying, boring for rock
blasting, tunneling, and other excavations, We have a lineup of button,
cross, and other types of bit that are durable in high-power, oil-pressure
drilling situations.
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We have bits for drilling holes for piles into the foundations of high-
rise buildings, bridge piers, and for boring other types of

foundation. Our lineup includes earth auger bits, bits for casing
drills (enclosed rotary borer), and small shield excavator cutter bits.
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AGF (all ground fasten: long-distance, fore-piling method) is a supplementary
construction method used when tunnels are dug. Both lost bits and
retrievable PCD (pipe casing drill} bits are available.

Cuitter bits for civil engineering >
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Composition and characteristics values of r-tungsten alloy (infiliration method —= = Characteristi lues f lybd -Zirconi i
G = i s 2444 S4B Main ypes made by e compeny | W-1,8N+1.20u | W-3ONi2.0Cu | WEONI2OFe | | | WBENISFe| oo velues [or MOVBAenLTy2ioons compostos SHFZHE Vainypesmacetyhecopery | MG30 | HOS | G2 | G6 | RB3
2 BL Composition W-10Cu | W-15Cu | W-20Cu | W-30Cu = . = #H HRY Composition Mo-25Zr0z
= e o = s EE Fita 7 & Density (g/cm?) 18.5 17.8 17.4 176 - = o —86* # B Composition WC-15Co | WC-4Co | WC-6Co |WC-16Co | WC-8Co
t ensi , . 5 » & i
= . B ¥ Hardness (Hv) 320 300 300 300 & Dl AL - W C %I & WC particle size <06um | 08um | 1~2um | 1~2um | 3~4um
[ < Hardness (Hv) 300 | 280 | 260 | 210 s 1 —= i & Hardness (Hv) 330 — i
prEp—— I 55 — = =55 . 3 77 Transverse rupture sirength (MPa) 1100 780 1700 | 930 r’_ P — ; ¥ 3T 773 Teansverse uplure strength (MPa) 3200| 1800 | 2400| 2800| 2300
RAn & erma vi : - =
Ek}f;%ﬁ(\;ﬁ; - "r [ Hchon IUC ‘y X090 — = - S 1 > ' 3 Young's modulus (GPa) 310 310 3556 365 ;1 e anp/ere e shengh (W/ Bl 3 520 ¥ > 2 3 Young's modulus (GPa) 590 630 600 520| 550
Rk sficient of themal expansi : . : : —— = Z ivi . —
SRR e SR #, {1 B FZ Thermal conductivity (W/m-K) 110 Q7 65 | L 20 P it Therfnal conduct|V|Fy { m_e L # {x & & Thermal conductivity (W/m-K) 29 84 75 46 ) |515)
i#%%iﬁél%t%ﬁﬁi%bﬂgﬂ@%@\ BHER. L/:J)V_tﬁﬁ ERBZSRAREY Coeficientof thermal expansion (X 108/K) 5.7 6.2 5.9 L 5.9 RE e otk X040 50 ENRZARATE Coeficent of hermal expansion (X108/K) 8.9 45 4.8 8.0 5.3
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Major applic;ons Semiconductor heat sinks, electrodes for electric discharge FHEE R —[RHRET BATRERH, ) (5 Y — 8, L Ve~ (90, D755 7%) ~ete. THASE /i;lﬁfétc, == TR LAY BTE AR, BHIARIESLUAGHHETR
;\Sshinirjg, electrical cqntacts. and leisure Qo_ods, etc ) Major applications Oscillators fgr pagers, radiation shielding material, balancer weights, Major applications | Protective tubes, crucibles, nozzles, etc Major applications Mining bits, mason lools, woodworking blades, urban construction tools, ~-gtc.
%Depending on the application, the element powder mixing method 1s also possible electrodes, leisure goods (fishing fines, golf clubs, etc.), etc for continuous temperature monitoring and wear resistant AGF tools, etc




