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Development of Metal Clad Sheet and Strip
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Abstract

We have established a mass production technology of metal clad sheet and strip by the warm
rolling joining process in the Naoetsu Works, and we are providing the material sheet mainly used
for kitchen utensils on IH cooking instrument. Qur clad sheets are made on the basis of the
combination of two layers or three layers that assumed aluminum as a matrix material, and we
can choose various stainless steel or titanium as laying upon materials. We realize new feature and
high function to conventional materials by making materials choice depending on a purpose of use.
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2 layered clad

Stainless steel Aluminum
’/ Density Heavy Light weight
Stainless Steel y
Thermal Poor ‘/, High
conductivity 7 X
3 layered clad CLAD
Corrosion . J
resistance
Stainless Steel /
Strength Tough Weak
Stainless Steel
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Realization of high function by the laminating of different
kind metal
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Single layered pot (SUS) Clad pot (SUS/AI/SUS)

Base of the
pot

80sec. after
heating start

Side of the
pot

480sec. after
heating start
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Surface temperature distribution of empty pot in the
heating test using IH cooker

DI RTEERSZ S BAE I AED 2T ABETE %o
3. U7y KOS IEEHE

—fIZ 7 Ty PR OBE HEIE, BEDE BRARE
B EREREDRDH DS, WA VR EET 720120
JFERERIC K 2 HADNHE L T2,

Bl ZZHAM B O AP SR SIS 7 T v FERIE, M
S ERE VI X o CHET 5 2 EATE D, HrHEE
4> (Bk) Tlx SUS/Fe/SUS DR A FFOAT Y LAY T v K
SR A BELCBY, BEZEPTEBW AR LM AT T
AV THAMELIZ LD Ay baf vz 8% L, HRELT
T ATHER T AL T TW5, R1IZIIART O L

4-Hi mill

Electric resistance
Heating
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Example of SUS/Fe/SUS clad product

Combinati Thickness (mm) Width
ombination Total SUS (<2) idth (mm)
-Steel- 10% of total
SUS-Steel-SUS 0.6-25 O/f) of tota Max. 1280
(SUS304L/SPCE/SUS304L) thickness
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Induction Heating(IH)
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Outline of the clad coil production line

Hold down roll ﬂ

o

Current : i
—.—>

Conductor roll

Power source

Bus bar
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Schematic outline of the electric resistance heating
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Effect of the electric resistance heating for the distribution

of peeling strength
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Example of SUS/AI clad product
Thickn
Combination iekness (mm) —1 Width (mm)
Total SUS, Ti
-alumi =
SUS-aluminum 06-33 03-08 914
(SUS/AL SUS/AI/SUS) (Max.1000)
Titanium-aluminum =914
0.6-2.5 03-0.7
(Ti/AlL Ti/Al/Ti) (Max.1000)
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Bending =Rev. bending: radius=5mm
Annealed (400°C x 30min.)

Bending radius=5mm
As Rolled

0.7

1.5

Flange weight pressure (kgf/mm?2)

3.0~5.1

6.0
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Appearance after the bending test of clad sheet by various
conditions (3 layered SUS/AI/SUS, 2.0mm in thickness)
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Copper plated clad pot for the IH rice cooker
(Cu/SUS/AI, 1.5-2mm in thickness)
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Copper plating equipment for Cu/SUS/AI clad
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Workability of the Ti/Al clad

Drawing test
Material | Thickness ———— g Bend tht
direction L.D.R (180°)
Ti
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2.38 Good
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Ti/Al 0.8 mm
A+l
2.40 Good
Ti
90° V-Block Bending
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o0 ° e — Ti/Al clad sheet
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Bending radius (mm)
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Spring back of the Ti solid and Ti/Al clad sheet

Color development example

=Specimen : Ti/Al clad sheet
*Processing side : Ti surface
*Method : Anodizing color development
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Color development example by the anodizing of the Ti/Al
clad (Ti side surface)
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