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Abstract

Diffusion bonding of Mo was performed by using the metallic coating of Cu and Cr on the surface
to be bonded. Joint characteristics of Mo with or without coating layer were compared in metallurgical
and fractograpical aspects.

The results showed that the diffusion bonding with coating layer, especially with Cu coating, increased
the bending strength of joint. Variation of heating cycle(elevation of temperature for a moment) did not
affect significantly the mechanical properties of joint. Fractographical analysis showed that the fracture
of joint bonded with Cr coating occured at the coating layer, while that with Cu coating occured at the
base metal.
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Fig. 1 Experimental procedures of diffusion bonding
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Table 1 Chemical composition fo studied Mo specimen

Composition | C | O | N | Si | Fe | Mo | Remark
(PPM) 270 | 192 | 12 | 80 | — |base| 7 ¢bar
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Fig. 2 Phase diagram of Mo-Cr
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Table 2 Cr Coating condition on Mo by PVD
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Table 3 Electroplating condition of Cu on Mo
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Photo. 1 Microstructures of heat treated Mo specimen
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Fig. 3 Heating cycles of condition 1 and 2
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Table 4 Bending test condition of diffusion
bonding joints
diameter(mm) test type
70 3 point bend 15

cross speed(mm/min)
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Table 5 Tensile strength of used materials

Property Tensile Strength (Mpa)
Material Room Temperature | 800C
100Mo 500 250
Electrolytic Cu 220 10
Electrolytic Cr 83 180
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e) f) * non coating

Photo. 2 Microstructures of diffusion bonded Mo
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Photo. 3 SEM micrography of diffusion bonded Mo
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c) condition 1 Cu coating d) condition 2 Cu coating

Photo. 5 EPMA results of diffusion bonded joints

KRB EE #1048 $ 35 19925 9H



34 y B - A - A e

Photo. 6 Auger analysis of Photo. 5.
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Table 6 Bending fracture strengths of diffusion
bonded joints

(unit : Mpa)
condition 1 dondition 2
Cr coating 166 14.3
Cu coating 472 478
non coating 2.3 11
Base matal
161
L (non heatreated)
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Micro—vicus hardness( Hv )

Mlcro—vicus hardness{ Hv )
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Fig. 5 Hardness distribution at diffusion bonded joints
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a) condition 1 one side

a’) condition 1: another side

Photo. 7 EPMA results of fracture surface (Cr coating)
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b) condition 2 : one side
Photo. 7 EPMA results of fracture surface (Cr coating)
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Photo. 7 continued (Cu coating)
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