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(57) Abstract

A high strength clad material having excellent moldability, specifically a three-
layered clad material produced by using a stainless steel as a substrate and integrating a
sheet of nickel or its alloy with one principal plane of the substrate and a sheet of copper
with the other principal plane of the substrate both by pressure welding or a two- or three-
layered clad material produced by integrating a sheet of nickel or its alloy with at least one
principal plane of the substrate by pressure welding. The clad material makes it possible to
further increase the relative thickness of the stainless steel, while reducing the total
thickness of the clad material, thus realizing a mechanical strength (tensile strength) at
least equivalent to that of the conventional two- or three-layered clad material. A tension
bridle roll having a predetermined size and shape is disposed on the feed side of a pressure
welding roll and a sheet of nickel, copper, etc., is fed to the pressure welding roll through
the tension bridle roll, thus making it possible to apply a uniform tension to each sheet as
a whole, to prevent the occurrence of breakage and wrinkles during the pressure welding,
to reduce the thicknesses of both nickel and copper sheets before pressure welding to
about 5 um, and to reduce the relative thickness of each sheet in the three-layered clad
material for a battery case to about 0.5 % of the total thickness.
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Vi

5 0.09 7 1:98:1 Cu B
v 009 | 8 | 05:99:05 Cu B
R 009 | 9 | 2:925:55 Cu B
3

4 0.09 10 | 0.5:99:0.5 Cu B
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L5

ZOFERDT Ty RMPEAAY — Rr— 2L UTEATBETHEI L
BERR T2 72DIz, EHEHISDKEIN0.28~30(Ni/SUS) K 132~ 34(Ni/SUS/Ni) A
LB ABEHRPAD Y 5 v R (EHEMA0.09mm) %, Flall R AR Tmm,. &
S6mmDBFEMBERIZ TV AN TIS TR BB L=, ZOfRERE2ESIRT,
28, AKBN0.28~30IFNATEHSUSIZL B XS5 IZEE LA, WFhe, OO
N, BErEEZBR I EMBEOB VKRB R Y — ANE L,

#5
2REA| RE EX TV AR TV AR
(mm) | No. Ni:SUS: Ni N E# B

A 009 | 28 | 1.5:985:0 SUS B
jg 0.09 | 29 1.0:99.0: 0 SUS B
z 009 | 30 | 05:995:0 SUS B
Z 009 | 32 }1.75:96.5:1.75 Ni B
v

’ 009 | 33 | 1.0:98.0:1.0 Ni B
¥t 009 | 34 | 05:99.0:05 Ni B
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ZOFRERDT Z v RHIZBII D> E 2T I LIC kD TV ARIBH:R L5
REMRET DO, EH45L D & —FEL VEETORY) B 7o
Teo TDH, EHEHILOREIN0.4~10NI/SUS/Cu)h b 72 B AFEFKIH Y 5 v
R EEEH40.09mm) R T3% 2 5 v KECulliiZSn,Sn-Pb,In%k H> & U /- (&
E:2pm)& 4 7 5y R & WAENCUlIZZ 3 X5 I U T, RIbIZFETHME
3mm, HI10mmOAEMERIZTV AMTIZTRY B U, 20ERS
ROIIRY, R6DTVARHHDOFMT, ORRBMENRIFLRIBE. OlEn
CPRTRVFE U568, XITHET, 7V ARBRREOE S 2R,
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ARt 177y Rek] HDoFRC |75y REXK 7L AREH
No. | E&A(mm) =R Ni:SUS:Cu
A 4 0.09 i 2:925:5.5 O
fg 5 0.09 5 2:94:4 O
) 6 0.09 ilid 2:96:2 @)
Y 7 0.09 i 1:98:1 O
7 8 0.09 it 0.5:99:0.5 O
ﬁ 9 0.09 1 2:925:55 X
K 10 0.09 1% 0.5:99:0.5 X
A 35 0.09 Sn 2pm 2:92.5:5.5 ©
ff‘f 36 0.09 Sn 2um 2:94:4 ©
A Ta 0.09 Sn 2um 2:96:2 ©
y 38 0.09 Sn 2um 1:98:1 ©
5 39 0.09 Sn 2um 0.5:99:0.5 ©
Y 40 0.09 Sn 2um 2:92.5:5.5 ©
*‘} 41 0.09 Sn 2um | 0.5:99:0.5 ©
& | 42 0.09 Sn-Pb 2um | 2:92.5:5.5 ©
7 43 0.09 Sn-Pb 2um 2:94:4 ©
BT 0.09 SnPb 2um | 2:96:2 ®
2 45 0.09 Sn-Pb 2um 1:98:1 ©
4 46 0.09 Sn-Pb 2pm | 0.5:99:0.5 ©
v 47 0.09 Sn-Pb 2pym | 2:92.,5:5.5 ©
1}} 48 0.09 Sn-Pb 2um | 05:99:05 ©
A 49 0.09 In 2pm 2:92.5:5.5 ©
?ﬁ 50 0.09 In 2um 2:94:4 ©
2 o 0.09 In 2um 2:96:2 ®
Y 52 0.09 In 2pm 1:98:1 ©
S 53 0.09 In 2um 0.5:99:0.5 ©
b4 54 0.09 In 2um 2:925:5.5 ©
#E‘ 55 0.09 In 2um | 0.5:99:05 ©
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Do E &ML TORVHARNoA~8IL, O UEN, BRSRIRAEL Mok
CODEMEEFDBRARNREL. BTUELE TV ARBESRELEXSE
DTIREP27z, i OoZFE2BEL TVEREVRARFKRNI~10lE, VU
D, BEHEPREL, TVANTEGRPRETH S Z L WA TE =,

—7 . #ARNo0.4~10D% % CulfiiZSn,Sn-Pb,InD > X #HEL /=7 5 v Kt
KBTI WIhb 00N, BEEHE 242, EHEOEVBRE
HRr7—ABPBONE, FICEERBI ML, BUNIARAETHERE
No.9~10i2H5WTH, RIFRD TV ABRBEMEbhAZ Litk>T, 0%
DT 5y FMOR@P—BIiRENE Z & #HERL 7=,

EES BRI mraBit:

FEROEBHNLHEHLN R LS IZ, ZOFKEDZ S5 Y Ritlk, AFV LA
SEREMEL, ZEMO—FEEICINIIINIGS Y., A EmIZCur FE—
BAEUTRB3EY 7Y MM, NIEAT VYV ABEREME U, SZEMO %L
EH—HEHIININENIG®EEE—HLLTR22BXISE Y 5 v Rifiz
BWCT, ATV VABDEALE—f@EAL, KD 5y R LR%M ED
B LBEGIRBX)EHEL. 77y RMEEDEA BT S L 2 Wi
EFTBIEND, BRIIREVEMREDT ) —Rr—A, AV —RKr—2% 2
WeGa, INLDT—RIZERI NS, WM, GE R R L R
KT —ANBEDEMATREL 2 Y| FEMICELRLZMN R SYE OIUHE
EEEMU, NUBERBAL LHIZ, BMFEGOR L2ERTEIENTE S,

FiZ, CuB%2ET283E7 7y RHIZBWTI, #CuffiizSn,Sn-Pb,In% D
DoFRMIILIZEL>T, TV ABERXRN ET2 2 e ASmREE 20, k&
MRLOMEFEHRIZE) ZOFKHED Y S5y RMORARY—BHAT S Z L NT
&5,
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AR D HEEH

1. ATVVASzENE L. BEMO—HEBIINIXIINIGS %, i)
EFHIZCuZEE L TRB I Ty RHIZBWT, AF VLV ABDEAD
75 RM2EDOEADI2%EBZI%UATTHY, »DO3EBI A
T0kgf/mm2PA ETH S HEHITEN-ERE Y 5 v R,

2. FRELIZBWT, CuDEEIZ. Sn,Sn-Pb,InD> %, \WFnmhhb iz
20 EEEET IR ICENERE Y S Y R,

3. FAHREIIIFHRE2IZBWT, 2F0DEA1%0.05mm~0.100mmTH 3
BRI IZBN - RIRE Y v R,

4. FERIEL FARE2UIFARESIZBWT, BHHT ) — Ry —A %R
T3 ODORIGHIEBN-EREY 5y Ri,

5. ATUVVAMEEMEL. BEMO—FEEICNIXRENIES Y FE—
HFIELTRD 75y RMIZBOWT, ATV VABDEANRY 5v Rit&koE
HDI8% % B 2. 99.5% AT Th 2 B I BENI-ERE Y 5 v Vi,

6. ATFUVUVAEEREMEL. FEMOBERICNIIINIEG S % FHE—fk
BUTRE75Y RMIZBWT, ATV VAMOEANZ 5w RMLMEDE M
D96% % B Z99% AT T H & IGH: BN RIRE 7 5 v R#f,

7. FARESXIIFHRE6IZEWT, 2E0DEAH%0.05mm~0.100mmTH 5
BRI ICEBN-RIRE 7 5 v R,

8.  FARIES, FARE6NIIFERETIZSWT, EHADLY — R — 2 2485
THEOORBEIEN-EREY v R,
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