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for Continuous Castings

TUBULAR MOULDS.
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There has been rapid progress in continuous steel
castingn technology in recent years, and continuous
casting facilities are beong upgraded steadily-larger
scale, high-speed casting performance, and lower
downtime ratios. These has brought about reductions
in production cost, and, through the implementation
of various molten steel processing systems, deoxidized
casting,and electromagnetic stirring techniques, the
trend toward highsteel grades and high quality products
are accelerating.

Moulds are the most critical components in continuous
casting facilities, and in addition to conventional
requirements for thermal conductivity, strength,heat
resistance and wear resistance, heat resistance and wear
resistance, there is rising need for moulds suited to the
special requirements of electromagnetic stirring, special
section shape, special taper and so on.

To continue to meet the rapidly diversifying needs
of industry, we are applying the comprehensive
development capabilities and technological expertise
of the Kobe Steel group to our own exclusive mould
alloy, plating and exclusive manufacturing technology,
producing mould products of the highest quality at a
reasonable price.
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WEERURIR  Types and shapes

f&4E Types BREAZIR  Cross-sections
BERFI1—TE—IVF (RET—/N—&AFL—F) .
Straight tubular moulds (internal taper and straight) E7H  Square
BERF 1—TE—)U K (WE7—/S—&Z kL— F) BAF Rectangular
Curved tubular mould (internal taper and straight)
N\fR: Hexagonal

O B A Circular

BB L ZDEE  Materials and their characteristics
HIRENTWVWB ARG ARERIRN T,

Normal deoxidized copper, readily available on the market.

B2 0.1%ARMIT B Lk, RBAOHREEMZRTI2I LA BEZRLEIER
HOTY, BYLRESHERICIENHN 100°CELAYET,

Through the addition of about 0.1% silver, strength is signigicantly enhanced with non loss in
thermal conductivity, compared to deoxidized copper/ the softening temperature is also about
100degrees Contigrade higher than deoxidized copper.

Cr, Zr OB AEE TEBE. S THS L ELHICMEEEN T Y ARREEIRTE M
IZEWEWS DB Y ET,

Cr and Zr precipitation hardening provides this alloy with high strength, high resistance to heat,
and thermal conductivity as high as high-phosphorus deoxidized copper.

KLF11 6 BHEHAE LCRAR SN TEHE# COBRBANV G LR L>BRCEEZ
MACTHYET, NizSi DI HEELIC K W IEE HEEIE KM-2 KV ESICBNTVET,

£ Zn DFMICE ) B> EBZBFEICEBNTVET,
Developed for electromagnetic stirrers, this alloy offers reduced electrical conductivity to

cu- '.6"'.- minimize current loss in use. Ni2Si precipitation hardening provides strength and heat resistance
00353'.-0032" superior to KM-2 alloy, and the addition of Zn enhances platability significantly.
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WiEHAMEE  Mechanical Properties

7E &=32% 8 5| o3RYIEE 0.2%ifit 11 G0y 733
Material Ehemica'lt' Tensile Strength gigl;/i StEIength Elongatinon Hardness
omposition 2 .2% Elong. q

% kgf/mm L Yo HB
Cu:99.90min.
P:0.015 ~ 0.040 =22 =18 =20 = 80
Cu+Ag:99.90min.
Ag:0.07 ~ 0.12 = 25 =20 =15 = 80
P:0.004 ~ 0.015
Cu:Re
Cr:0.40 ~ 0.80 = 35 = 28 =12 =110
Zr:0.05 ~0.20

KLF116 Cu:Re
Ni:1.4 ~ 1.7 > > > >
$i:0.30 ~ 0.38 =40 Z 35 > 12 =120
Zn:0.20 ~ 0.35

WYPERME  Physical Properties(at 20°C ) f%f& Repesenting Value

=] =25 BMRER BRURER FREZARIRE k&

Material Chemical Thermal Conductivity Electrical Conductivity | Coeff. of Linear Specific gravity
Composition cal/cm - sec.°C % IACS Expansion
0 (X10-6)
%
Cu:99.90min.
P:0.015 ~ 0.040 0.80 85 17.1 8.92
Cu+Ag:99.90min.
Ag:0.07 ~ 0.12 0.86 92 16.9 8.91
P:0.004 ~ 0.015
Cu:Re
Cr:0.40 ~ 0.80 0.80 83 16.5 8.92
Zr:0.05 ~ 0.20

KLF116 Cu:Re
Ni:1.4 ~ 1.7
§i:0.30 ~ 0.38 0.53 52 17.6 8.90

Zn:0.20 ~ 0.35
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RDENE Ly FERIET 54T Mould
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eTaper :
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Taper Z&&%5t L £ 9, BAROEHEHEZYE (B
Parameter) [CEDERE T T a2l — 3 &7
W, ZNUTEDE Airgap NN EBRBESHEE
1ERY75 Taper 55T LE Y,
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QX cT—/I\DREBEBHICREL TV
Sticking IR EBLETE X T, RET#HE Speed
|3 LSERR Speed DEFAHFE L +15% -5% Y,

It is mandatory to secure uniform cooling function
inside the mould in order to produce good quality of
billets free from defects.

Most important factor of uniform cooling is to
minimize air gap between mould wall and solidified
shell. Because air gap heat transfer coefficient is
extremely low, air gap will obstruct sound heat
transfer and will cause uneven cooling, which
sometimes might lead to rhomboidity.

SMP owns "special software of casting steel heat
transfer calculation", which is able to simulate the
behavior of molten steel coagulation according to
actual casting conditions. This enbles us to design
most suitable mould taper minimizing air gap
for our customers based on their specific casting
parameters. eTaper is applicable for C/C speed in the
range of +15% -5% over presupposed C/C speed.

Characteristics of eTaper :

Create rigid shell through uniform cooling by
minimizing air gap.

Reduce B/O and rhomboidity dramatically and
alleviate corner cracks.

Greatly improve cooling effect (sometimes by A T
0.5-1.0°C) , which helps to increase C/C speed, thus
improves productivity.

eTaper is also effective to prevent sticking trouble,
which often occurs when taper is too severe.
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Ex.1) Taper Ratio based on Steel grade
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Ex.2) Taper Ratio based on Casting Speed
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BEC AvE:

Ay FE3EE 80-100u &£ LTWET,
AVFEHR 100U ZBZ B ENT VY IHE
<IEW Ay FRHBEORRE Y T,

BEBAYH:

FE—RITNI-P, EZBICCo. BE=BIcCr &k
LIz3BRE&EDAYFTY,

Ni-P F& 40-50u &+ & DEREM,

Co HE 5u Ni-P B & Cr BA#EE,

Cr EE 15-20u BUOERERTEMZRE,
FEE. HEREUEAIE LLALELEE O XyF
EBN 1S5 ~ 2 BEOMAMENS Y E T,
BLAGERIIEE A VvFIUEEDZDT.
TOREEETZHEHLHVET,

S-Cr X
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Regular Cr plating :

Standard plating layer thickness should be 80-100u.
When the layer exceeds 100u thick, it generates
more hair crack,which will eventually accelerates
peeling off the layer.

Multi Layer Coat :

This plating has following three layer structure.

Ni-P 40-50u on the bottom : Excellent adhesion with
copper.

Co 5u in the middle : Functioning as binding agent
of Ni-P and Cr.

Cr 15-20u on the top : Excellent hardness.

Multi Layer Coat features 1.5-2 times better durability
over regular Cr plating because of enhanced
adhesion and wear resistivity.

However this plating has lower thermal conductivity
than conventional Cr plating. This characteristics has
to be counted into consideration in the actual usage.

S-Cr plating (Newly developed) :

S-Cr plating succeeds in significantly reduce cracks
owing to new plating concept.

When compared with conventinal Cr plating, S-Cr
plating features double durability as well as 1.3 times
better resistivity against Zn attack.

=h%

Customer

Cr»HoE
Cr Plating

SCr&Ho&E
S-Cr Plating

A

634heats

834heats

385heats

BET -2 3BHOE)

Referential data (Multi Layer Coat)
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BWE{ETEEPE  Manufacturable limits

W24~ ERE  Standard dimensional precision

. EAXES Outside Dia. + 0.25mm
R Inside Dia. +0.25mm
7—I\ Taper. * 0.15mm
= Br J—7F—R Corner Rad. £ 0.5mm
% ZHE R Curvature Rad. + 0.5mm
% 20r N Wall Thickness + 5%
= BEAE Perpendicularity = 0.2mm/100mm
g 151 TITE Parallelness = 0.3mm/100mm
i} KLFe HEE Straightness = 0.2mm/L
« 10 Bin Twist = 0.3mm/L
$#E U > Concave and Convex = 0.2mm
; - Notear other specificaions lease consultyour vendoror s,
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
M  Inside Diameter(mm) WISTHEMAITIC O T Machining

BYIUMI. Y—EHy FIVIRINI. 7« VINIZ Ofthis
RN TS CELICEDE TITVE T,

Grooves, drill holes for thermocouples, fins and other
special machinings are available.

WiREA  Delivery

FRGITOVTIERFER 3 »AMA. VE—F&RICDOWT
I$FF% 2 H AURICTTEIENZLE T,

New products have a maximum delivery time of three
months after the acceptance of the order.

Repeat orders have a maximum delivery time of two
monthes after order acceptance.
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Some products in this catalogue are restricted to export
to avoid military use. In such a case, the approval by
Japanese government is needed.

EN 1 BEERILANEFIEAX/NFI 2 TH 2-1 T 800-0007
TEL (093)381-1331( X% ) FAX(093)381-3833

REEER . RERE®)IXILR)I5TH9-12 ON EJL T 141-8688
TEL (03)5739-5333( &) FAX(03)5739-5335

KIREZERT:  ARTHRRBEET 4 TE 1-3HEF=HL)L T 541-0051
TEL (06)6206-6778 FAX (06)6206-6104

HHMOBHLEhER

R E PR TEL.(03)5739-5333 FAX.(03)5739-5335

HEAD OFFICE:  2-1, Komorie 2-chome, Moji-ku, Kitakyushu, 800-0007, Japan
Phone (093)381-1331 Fax (093)381-3833

TOKYO OFFICE: ON Bldg., 9-12 Kitashingawa 5-chome, Shingawa-ku,
Tokyo, 141-8688, Japan
Phone (03)5739-5333 Fax (03)5739-5335

OSAKA OFFICE: Midosuji Mitsui Bldg., 1-3, Bingomachi 4-chome, Chuo-ku,
Osaka, 541-0051, Japan
Phone (06)6206-6778 Fax (06)6206-6104

The inquiry of our products
TOKYO OFFICE : TEL.(03)5739-5333 FAX.(03)5739-5335

HHOBRFAVE2—RY FTHETEAVLTEY &Y,
Our products guides even the Internet.

URL:http://www.shinkometal.co.jp/
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