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Diffusion Bonding of Tungsten to Copper

by Osamu OHASHI**, Keiichiro MATSUSHITA*** and Takehiko WATANABE****

Tungsten has been used as one of the target materials of X-ray tube. So far, the tungsten is brazed copper for the cooling

structure. But the defects such as void often occur at the brazed area.

In this study, diffusion bonding process was tried to make the joint of tungsten to copper. Especially the effect of oxygen
content in the copper was investigated using Auger spectroscopy, X-ray diffraction and EPMA. Copper materials used were

tough pitch copper (O content: 0.0266mass%) and oxygen free high conductivity copper (O content: 0.0001mass%).

The tensile strength of the joints of tungsten to copper depends on the oxygen content in the copper. The joints of oxygen

free high conductivity copper to tungsten fractured at the base metal. On the other hands, the oxide layer of W30, was formed
at the interface of joints of tough pitch copper to tungsten. The tensile strength of the joints decreased extremely due to the

formation of the oxide.
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Fig.1 Effect of bonding temperature on tensile strength of
joints of tungsten to tough pitch copper and oxygen
free high conductivity copper.
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Fig.2 Effect of post heating time on tensile strength of
joints of tungsten to oxygen free high conductivity
copper.
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Fig.3 Microstructures of joints made under 900°C, 15 min and 5 MPa: (A)joint of tungsten to oxygen free high
conductivity copper, post heat treated for 32d at 1000°C and (B)joint of tungsten to tough pitch copper.
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Fig.4 Line analyses with EPMA across the interfaces of

the joints shown in Fig. 2.
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Fig.5 Fractured surfases of joints of tungsten to tough
pitch copper and oxygen free high conductivity
copper.
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Fig.6 Fractured surface of joint of tungsten to tough pitch copper made under 900°C, 5 MPa and 15 min: (A) secondary

electron image and B) Cu K« image.
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Fig.7 Auger depth profiles at fractures of tungsten side of

joints: (A)joint of tungsten to oxygen free high
conductivity copper and (B)joint of tungsten to
tough pitch copper.
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Fig.8 X-ray diffraction patterns at fractured surface of

joints. (A)joint of tungsten to oxygen free high
conductivity copper. (B)joint of tungsten to tough
pitch copper.
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Fig.9 Effect of bonding temperature on bonding strength
of joints of silver to tough pitch copper and oxygen
free high conductivity copper.
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bonding.

7z,

b, 78y FHEBNEAME &, WHEM LR
DEAHIITEIRD LN\,

WoT, 7Y FEHNL ) ICERDBELET LR
TR, BAPICBRI AT, HLNBRRLD
BRHDBRAT > T RT V2 BIbT B EFEZLNS.

W g TAT Y EDEBAERICOWTRLNIERE

¢HhHE, Fig 10k 5ic% 5.

B E5°0.0001 mass % & D7 WEBZFEOE AL, £
DEARIIEAREN ER & L biciEmL, #%EHE

& o TR CHKIT 28452852 E 7 TE L, SR
BT, 7Y 727 VECBAEL, BAOERTE b
lCFDEDPBEIML, =87 > 7 AT > oM ERIC W2 5
—F, BEEEH0.0266mass BE LI 7y é—ﬁﬂmbﬂ—

L, FOBEEOBIF TN TCOESEELGH TRy, #
BRI W50, TER I N, ZOBMUIEN TR 5.
5. #% B

e 7> TAT v DIWEERITOWT, AhOBREIC
EHLC, ERRES, 77y FHEHAWT, FoEsH
ZDOWTHRET L7z, 2R, DTk ) bkmz iz,
1. $A& 5> 7T AT > DOHBEAITB WU, SR nBRR
BOBEAHI 2T 5. EEBRELEHT 2L, B
Wi 28285 2N TE S,

2. SFOBEENEVSY 7Y TR AW IEES
Iz iE, Wis04 OB BA&REICHR I N, HBa
RS IFET T 5.

3. $HLVEMLLICK WHEBRBOREL AWML NEE
BE R FNIER, REEOBAMIIIMBERICHES
o\,

4. LEBOBELAET HHTIE, BAPICERRIHRE T E
~FEEL, $E DERE L OPFMNDENS L TATVE
b, BAeMICERItERRT 5.

2 £ X W

1) HERG, TEHS, EREE, R 8-S AT 8
EOE Y ¥ 7y T4 & DEBERNT O ME I BT ¥ R
WO, BEFLWXE, 5%-3F = (1987), 323-329.

) HEMS, ThESS, ERREE, wNET I H-FIAT U8
A4S L R - OEBEERFOMEICITY SV AT
CEHBOME, WEYAHSCE, T%-45(1989), 444-449.

3) W7y /7 BMrpEE, B V@EH, 228

4) FEHIEAT, 2XAREA, BHELL, ME—E, U B HRAeEc
RiFTEBREORE, BEYLHTE 752%5 (1989), 181-
1865).

5) 7y ewRF¥—, IF YA, Ty BB, EE
X&, 1968, 243-353.

A A A A A A A A A A A A A AN A AN AN NN NNININININININININ NN



