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Manufacturing Technology in Titanium and Titanium Alloy
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Abstract

Nippon Steel Corporation efficiently manufactures of titanium products based on the advanced
manufacturing technology developed in steel and provides high quality and wide products range
of sizes that surpass competitors in the field of commercial pure titanium for general industry.
Especially in the field of aircraft where higher quality is required, Nippon Steel have manufacturing
technology for airframes and premium quality of engines. Furthermore, Nippon Steel is one of the
world’s leading titanium manufacturers with almost all titanium products such as sheets, plates,
welded pipes, wire rods, billets, bars and extrusion and with an integrated manufacturing process
such as melting, forging, hot rolling and cold rolling.
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Characteristics of melting furnaces for pure titanium and titanium alloys
VAR EBMCHR PAMCHR
Type of furnace (Vacuum Arc Remelting) (Electron Beam Melting Cold Hearth (Plasma Arc Melting Cold Hearth
Refining) Refining)

Melting process | Melting of consumable electrode by arc

Melting of raw materials by electron beam

Melting of raw material by plasma arc

X
Preparation of consumable electrode
Block scraps: not available
Blend ratio of scrap: low

Raw materials

No preparation of consumable electrode
Block scraps: available
Blend ratio of scrap: high

o o
No preparation of consumable electrode
Block scraps: available

Blend ratio of scrap: high

X

Number of
melting

Double (mainly) or triple (when necessary)
for degassing
and improving surface quality of ingot

Single (mainly),
in addition VAR (when necessary)

X

VAR is required after PAM
for degassing

o

Vacuum pressure

310! 0_104 5103
(Pa) 10°-10 10°-10 10°-10
D . A o x
. :ﬁg;ii:}% Insufficient degassing by single melting Sufficient degassing by single melting Insufficient degassing by single melting

under vacuum atmosphere

under atmospheric pressure

X

Number of melting: more than once
Blend ratio of scrap: low

Cost for melting

Number of melting: once
Blend ratio of scrap: low

o N
Number of melting: more than once

Blend ratio of scrap: low

AN o o
Segregation Solidification time: relatively long Solidification time: relatively short Solidification time: relatively short

Temperature control of pool is available | Temperature control of pool is available

[e] VAN JaN

Uniformity of Uniformed by mixing in deep pool Less-unform Less-unform
alloying elements Uniform composition of raw materials Uniform composition of raw materials
required required
Removal ability N o o

of inclusions Dissolution in mold

Dissolution or separation in cold heart

Dissolution or separation in cold hearth

Melting

(Naoetsu) —)l Forging

Hot Roling  [—| Cold Rolling & Annealing |

(Naoetsu)
Purchase

Purchase”
*)Direct Casting Slab

(Hirohata/ Yawata)

(Naoetsu/Hikari)
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Manufacturing processes of sheet products
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Available size of sheet (hot and cold rolled products) JIS
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JIS class1&2 equivalent
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Thickness (pm)
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JIS classl equivalent
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Available size of plate (JIS Class2 CP titanium)
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(Naoetsu) Billet Rolling [——> Wire Rolling |
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Manufacturing processes of titanium wire
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Bar Rolling l
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Purchase
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Manufacturing processes of titanium billet and bar

| Metting_|

(Naoetsu)

Induction heating I—)I Extrusion

H Straightening |

(Naoetsu)

*)Billet

Purchase

(Hikari)

(Hikari) (Naoetsu)

13 M OEETFR
Manufacturing processes of extruded titanium
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