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Resistance Materials Supporting the Evolution of Electronics
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Example of a chip resistor application.

K2 NAN-EIT v 2 MEPUERO
Example of a bus-bar type shunt resistor application.

FE, AEERRIAEIC & o THPURERFEDZAL T 53 2 L A &
TV D25, [ARRIZ R O i B T O 3R PTm B AN O 528
WTH s,

Z 2T, KWFZEIE, Cu-Mn-Ni&d4iZB\WT, 0CH 5 150C
(2 B IR T OB LRI 2 I & X 27 vl
DREEWLPIZL, LD IRVIREEETLE L 723U
THS IR OREHEH 2L 2 L2 BN E L

HABEIRBE 1425 (5M5F28) 64



—fiRER IL 7 hOZ7ZDELEZ XD EMAMF

2. RBIGE

KUK E KA CTHEM, $EL, 1625 mm, JES
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Ty R E900T T36 x 103 s, HEALHLAE L7z, [FIRE
TEZHI0 mmETHRMELEL, KiFL7, FS1 mmFET
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Mih S 7%, mAEMIES03 mm T CIHBEL Y i L 72,
FBEOREL, Ar FZBA 0 T600C T30 s Z4LEE L 72508, AL
oL, JEE03 mm O -EER % 600C O Ar ZFHA
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600C 12T 30 sBALHEL L 7230 RHI R L, JE & 02 mm F CT@E RN
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Chemical compositions of the specimens.

Composition (mol%)
Mn Ni Cu
Alloy-1 125 26 Bal
Alloy-2 128 38 Bal.
Alloy-3 12.0 38 Bal.
Alloy-4 129 16 Bal.
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600C T30 shEsli & 417z Alloy-1 ~ 41, WI Ik ERED
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M R o IR AR IZ4 pmTH Y, IRERY 250
NOMP D 600C TIRHEMEEZZHND, R41Z, Alloy-1 ~ 4
OHIRIOWMEZALEZ RS, 20CI2BIT 5 2NN IEPtL,
Alloy-1%%424 pQ-cm, Alloy-272%441 uQ-cm, Alloy-378
416 uQ-cm, Alloy-47%440 uQ-cmé& 7% » 72 E5(a) 12,
Alloy-2, 3D A S Cu-xMn-3.8Ni D Mn &= & HLIKPT DO BIFR,
X5 ()12, Alloy-2, 4DMH#A S Cu-128Mn-yNi iZ 81T % Nim:
E AR BIER, KO v FHIDIC X BRHEE 2 2R T,
TNEN2HMOEE 26, WEHA~DOREEIL3] pQ-cm /
mol%Mn, 0.05 uQ-cm / mol%Ni & fBi&Ed 57z, Mn ORhH:
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20 um
E3 Alloy-11281F 5 30 s BESKS 0 48 A%
Microstructure of Alloy-1 annealed for 30 s.
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Relationship between the resistivity and the
temperature of each alloy.
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(a) CuaMn-38Ni &4, (b) Cu-128MnyNi &4
Relationship between the resistivity and (a) Mn content
in Cu-xMn-3.8Ni alloy, (b) Ni content in Cu-12.8Mn-yNi
alloy.
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X140 0C O HIHL T K HEE O I & B L 72l % 7R3
WINOEE D IO EZ(LIE i TH D, 100C Lk
150C T THARPUIHEF WD L T b ZRENIIRPLAEA
7 BIREE, IEREC Alloy-47536C, Alloy-172339C, Alloy-2
A342C, Alloy-32°50C Th o720 £ LT, HIRHFIAMEAE %
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Wit L7ze S, HIKPUIAYRR & 7 AU E DS IS 2 A 1T L
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Relationship between the resistivity change and the
temperature in each alloy.
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DFRBOEEO I 7 uillifkE R, M3 LT 2 & BALHIE
BB PEy, RESRIAR L, TR EREL, 36 % 10% s
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ETH b KIZIF0T OIS CTHAKAL L 74K 1 % 7R
L7zo MR ZILIRPU I8 2 5 2 e n—T7, IREEIRAMEIC
SHEE G2 D ED S h o7 30 s, 36%103 s KUT26% 105 s
BULHIFZIC BT 5, FN2NoHRPATR & 72 5 iRE13 39T,
41T, 45CI2% 0, A OZE LRI, HIRRoOmKMEA
27 213 £0T & 150C O AL/ S { T 5 72, B
B2 i Rl S WA o Y e e N AL D mmm@ﬂkﬁuﬁ
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L BByl $17, mmﬁﬁ#wM&iam%m
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X7 Alloy-1 D& Hedtibh O &) Hlik
(a)36x103s, (b)26x105s
Microstructures of Alloy-1 annealed for
(@) 36 x 103 s, (b) 26 x 10°s.
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1,000,000

X8 Alloy-112
DR
Relationship between the resistivity at 20°C and the
annealing time at 600°C in Alloy-1.
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Relationship between the resistivity change and the
temperature in Alloy-1 annealed for each time.
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THEFEEL 2R OE&RO I 7 ufilifiz R, K3 &bins
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10 Alloy-1 O & BN TH o 4 e ALk
Microstructure of the cold-worked Alloy-1.
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Relationship between the resistivity change and the
temperature in the recrystallized and the cold-worked
Alloy-1.
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EREONDL T E R ERT LD, ZOIEBEIIHAL 2 TIEZR W,
F¥MI2lE, Cu-Mn-NifdEHOKFRIaZ S 32 & T, mm
PLAELILEE LT LEL, 0T 5 150C I8BT4 KO
EEbE NS RIS 2 2 & WRETH ), MEEEt oL, A
R EEZ SND,
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DI OMEZLE L ) /AE L Lo, Mnm4 b3
Nigx LT, 61, M ETHRIZT LI ENERT
HHZ NG ol. TEOBAGERETI LI 7 oz
T 22 LI X o T, IRPURERNMED L ) LR R G8% T
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£2 Cu-125mol%Mn-2.6mol%Ni & 412 B1F 5 Mn il &
NifmEB L OEED I 7 v ALKt & 2 Ol
AL BT ah 3
Effects of Mn and Ni additions and the microstructure
on the change in resistivity with temperature
respectively in Cu-12.5mol%Mn-2.6mol%Ni alloy.

Resistivity change

Resistivity (from 0T to 150C )
Mn addition increase decrease
Ni addition small effect increase
Fine-grain structure small effect decrease
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