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Production and Properties of Carbide Dispersion-strengthened Coppers by
Compocasting
Kiyoshi ICHIKAWA and Masakazu ACHIKITA
Synopsis :

An investigation was made for the electrical and mechanical properties of dispersion-strengthened (DS)
coppers compocast at 25 rev/s and with the addition of fine carbide particles in the range of 0.5 to 30
mass% WC, TaC, VC, TiC, NbC, ZrC, Mo,C, Cr3C, and Al,C3. Homogeneous distribution of carbides was
observed in the microstructures of the compocast DS coppers except with the addition of Mo,C, Cr;C, or
Al,C3. The measured values of electrical conductivity of the DS coppers were 77.9 %IACS at 20
mass%WC, 73.4 %IACS at 20 mass%TaC, 72.0 %IACS at 10 mass%NbC, 85.2 %IACS at 5 mass%TiC and
68.9%IACS at 5mass%VC. The values of Vickers hardness were 197 at 30 mass%WC, 155 at 30
mass%NbC, 110 at 30 mass%TaC, 158 at 20 mass%VC and 121 at 20 mass%TiC. The values of ultimate
tensile strength were 402 MPa at 30 mass%NbC, 357 MPa at 20 mass%TiC, 330 MPa at 20 mass%WC, 269
MPa at 20mass%TaC and 323 MPa at 10 mass%VC. The values of elongation were 12.9% at 20
mass%TaC, 10.9% at 20 mass%WC, 25.2% at 10 mass%NbC, 21.8% at 10 mass%VC and 17.5% at 5
mass% TiC. »
Key words : solidification ; dispersion-strengthened copper; compocasting ; rheocasting ; stircasting; elec-

trical conductivity ; Vickers hardness ; ultimate tensile strength ; elongation ; reduction of area.
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1 : Tungsten mesh heater, 2 : Reflector, 3: Thermocouple for
temperature control, 4 : Automatic shutter, 5: Water-cooled
outer tube, 6 :Hopper, 7:Cooling water, 8: Video camera,
9: Sight port, 10:Rotor axis, 11: Stirrer, 12: Electrode,
13, 14 : Graphite crucible, 15: Thermocouple for temperature
measurement, 16 : Camber, 17 : Crucible support

Fig. 1. Experimental apparatus for vacuum com-
pocasting.
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Fig. 2. Transverse section of the mold and

stirrer.
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Fig. 3. Size and shape of test piece used for the
present work.
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Photo. 1.

Microstructures in the middle section of dispersion-strengthened coppers compo-

cast at 25s™ ! with addition of 5 mass% carbides of (a) TiC, (b) NbC, (c¢) VC and (d) TaC.
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Photo. 2. X-ray images of (a) carbon, (b) vanadium and (c) copper element and (d) back-
scattered electron image in the middle section of a dispersion-strengthened copper compocast

at 25s7 ! with addition of 2 mass%VC.

—217—



1632 Bk & M 5 754 (1989) & 9 F

Electrical conductivity/ %IACS

60|
40
Mo,C
20
0 L l 1
0 5 1015 20

Carbide content / mass%

Fig. 4. Relation between carbide content and

electrical conductivity of dispersion-strengthened

coppers compocast at 25s 1.
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Fig. 5. Relation between carbide content and

Vickers hardness of dispersion-strengthened

coppers compocast at 255~ %,
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Fig. 6. Relation between carbide content and ulti-

mate tensile strength of dispersion-strengthened

coppers compocast at 25s7 %,
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Fig. 7. Relation between carbide content and

elongation of dispersion-strengthened coppers

compocast at 25s™ 1.
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Fig. 8. Relation between carbide content and
reduction of area of dispersion-strengthened
coppers compocast at 25s7 !,
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SEERAHT 74.4% IACS, BWRMAIFHEX Y » & — AFEEH
59.3, BliR5R & 4% 241 MPa, f# O %% 10.3%, #&0 »*
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U2 39.6—14.7%, N A5 74.8—26.3% & WA MM %
FL7. ShE CreCo WFE Cu= Y v 7 ZORE
CHETET A 2 220 & CrsCy FF DA — % 346 12
RETAHI LN, I7ulBBEIrOHESIL.

4-8 ZOMOKFHEARILH .

RALT VI = AR TFOEGELEIE 1 & 2 mass%
Al,Cs T, BEERH 79.7 £ 64.0% IACS, ¥y I — X
TEEEAT 58.1 & 60.4 THo 72, ALCs ¥iF & Cu v b
Uy & AOFREICH 2 EZATFEL, ALC; KF»R
BRI LT b 00 kB crEgR s hre.

RALY V= AT EGRIEE X 2 mass% ZrC T,
BERH 93.1% IACS L F—E & % ® TiC R #54
L3R & M 0E %R L7224, R HV=159.1 & TiC
REE LR Lh o7,

5. #%

EHEE CH R OB VKT S EGRIUSE & S ik T RE
T 57012, RALYWHK F % 0.5~30 mass% @0 L 7=
BRWrEEPTMERL, BN LARE, DEETo0
BEE 25 s ! CHEHRERE L o o RGR LR E
BB ABEANS L UBHOSEE LA 2oRE
YEHTHE, ROXIIIRA.

(1)L Y v 7 A7 v RF7ridibsii: WC 88 &
A% 20 mass% C, EEEH 77.9% IACS, ¥ v h— @
FE A 107, B3R5 X %5 330 MPa, 074 10.9%, #0
% 16.4% TdH - 72,

o

(2)iRAL s ¥ & VRLF o Eksa ks iz TaC &4/ &4 20
mass% C, BEEFEH 73.4% IACS, ¥ v h— ATEEH
85.4, FIBR3E & A% 269 MPa, {845 12.9%, #& b #¢
16.4% TH - 7-.

(3)RAb=* 7HF o ERi LSz NbC EF &4 10
mass% T, EERHN 72.0% IACS, ¥ v H#— AFEE A
91.9, B8R & A% 330 MPa, ff UF45 25.2%, #& 0 #f
23.8% Td - 7.

(4)RALF ¥ v R 5 aosfbs iz TiIC EFEH S
mass% T, EEEHT 85.2% IACS, V¥ v h— AFEEHT
70.0, BIiE3 X A% 229 MPa, {# U8A% 17.5%, &K 0 2%
14.3% T - 7-.

(5)RAL/NF 27 ARFHEGRIESEIE VC SHEDS
mass% T, EEEN 68.9% IACS, ¥y h— XWEH
77.2, BIoR5E & A% 214 MPa, { 0°4% 36.0%, #X D 4%
32.0% Td - 7.
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